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This  Public Environment Report has been prepared by REMC for ANSCAPE PTY LTD and may only be used and 
relied on by ANSCAPE PTY LTD for the purpose agreed between REMC and ANSCAPE PTY LTD 
 
REMC otherwise disclaims responsibility to any person other than ANSCAPE PTY LTD arising in connection with this 
report.  
 
REMC also excludes implied warranties and conditions, to the extent legally permissible. 
The services undertaken by REMC in connection with preparing this report were limited to those specifically detailed in 
the report and are subject to the scope limitations set out in the report. 
 
The opinions, conclusions and any recommendations in this report are based on conditions encountered and 
information reviewed at the date of preparation of the report. REMC has no responsibility or obligation to update this 
report to account for events or changes occurring subsequent to the date that the report was prepared. 
 
The opinions, conclusions and any recommendations in this report are based on assumptions made by REMC 
described in this report. REMC disclaims liability arising from any of the assumptions being incorrect. 
REMC has prepared this report on the basis of information provided by ANSCAPE PTY LTD and others who provided 
information to REMC (including government authorities), which REMC has not independently verified or checked 
beyond the agreed scope of work. REMC does not accept liability in connection with such unverified information, 
including errors and omissions in the report which were caused by errors or omissions in that information.  
 
Site conditions (including the presence of ecological values) may change after the date of this Report. 
REMC does not accept responsibility arising from, or in connection with, any change to the site conditions. 
REMC is also not responsible for updating this report if the site conditions change. 
 
REMC is a sole trader registered business. 
 
REMC Principal Planner is Roger Micheal Currie who holds a 

 Bc App Sc from UQ  

 Is a member of the QDEHP SEQ BIOREGION wetlands expert panel  

 Is a member of the QDEHP SEQ BIOREGION Flora expert panel 

 Is the Queensland Conservation Council Ministerial Water Engagement Forum representative 

 Has 2 decades of on ground biodiversity field experience in the WBB area. 

 Is qualified and has accreditation in Queensland’s Regional Ecosystems Framework.   

 
EXECUTIVE SUMMARY  
E1 Introduction 
 
The Proposed Action is Turtle Cove Haven Retirement Village EPBC 2013/7038. 
 
The Project Proponent is ANSCAPE PTY LTD.  
 
This Public Environment Report (PER) has been developed in response to the Guidelines for a Public Environment 
Report dated December 2013 (Guidelines). The objective of this PER is to provide information for the assessment of 
potential impacts the Project is likely to have on the existing environment at Turtle Cove River Heads. 
 
An assessment of the Project impacts in relation to the Significant Impact Guidelines 1.1- Matters of National 
Environmental Significance (SIG1.1-MNES) has been provided and demonstrates that the proposed development is 
not expected to have a significant impact on any MNES as described by the Environment Biodiversity and 
Conservation Act 1999 (the EBPC Act), it can therefore be concluded that the Project is compliant with the objectives of 
the EPBC Act. 
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E2 Description of the Action 
Overview 
 
 
Background and Need for the Project 

 
The River Heads peninsula has been converted from agricultural landscape use of pineapples and sugar cane 
production along with grazing. Most agricultural land use ceased in the 1970s when Hervey Bay was discovered as a 
small coastal town adjacent to Fraser Island with development potentials. 
 
Lot 996 and Lot 124 were historically utilised as pineapple production which ceased in the 1970s and the site has been 
utilised as grazing however a decision by the former Hervey Bay City Council to zone the area as urban required 
grazing to cease. 
 
The Fraser Coast region is projected to increase from 104, 764 in 2017 to 146,461 in 2036; an increase of 39.80% (.id 
2017). The Queensland Government Population Projections to 2056: Queensland and statistical divisions 3rd Edition 
2008 states that the number of older people is expected to more than double in the next 25 years to an estimated 1.3 
Million people, an increase of 158.3% (Queensland Government 2008). Furthermore, the Queensland Government 
projects that the proportion of people aged 65-84 years old ('younger-old people') will be greater than any other age 
group in 2026, 2036, 2046 and 2056 (Queensland Government 2008) resulting in significant demand for an increase in 
the provision of health and community services. The Wide Bay Burnett Regional Plan 2011 (WBBRP) identifies that 
community services on the Fraser Coast are near capacity and that significant investment will need to be made in the 
future in order to ensure the adequate provision of services in the region, specifically with regards to the aging 
population demographic (Queensland Government 2011). The Wide Bay Burnett Regional Plan 2011 also identifies the 
high proportion of aging people, and the subsequent limited access to appropriate health services, as being a key 
demographic influence on the social wellbeing of the regions residents (Queensland Government 2011).  
 
The proponent has assessed these population projections has decided that there is a suitable market demand for an 
environmentally sustainable high quality aged care retirement facility to be planned for the site. 
 
 
The action comprises the construction of: 
 

 A village town square with convenience shops and a Medical Precinct 
 

 High Care facility for 80 residents  
  

  Hotel for Visitors & Tourists 
 

 Up to 500 Independent Living Units consisting of 1, 2 and 3 bedroom options, these will be designed as 
relocatable homes in order to capitalise on the financial incentives for residents. 
 

 An up to 10 megawatt Solar Power Station capable of supplying 3700 houses annual energy needs to be 
determined. 

 

 Additional commercial space to allow for a coffee shop / florist and other associated uses. 
 

 Long term storage for boats, caravans, Recreational Vehicles’s etc. 
 

 A standalone Sewage Treatment Plant with the daily peak design capacity of 1500 Equivalent Persons (EP) 
producing Class A water for reuse. 

 

 Water Sensitive Urban Design capable of meeting the High Ecological Value (HEV) of the Great Sandy Strait 
(GSS) lower/middle estuary receiving waters. 

 



14 
 

 

 The potential for a 224 Full Time Equivalent and 52 part time positions. 
 

 A public recreation area with Traditional Owner recognition and engagement for cultural management of the 
Turtle Cove midden site. 
 

 Subdivision into 4 separate fee simple freehold title lots.  
 
 
Turtle Cove Haven Retirement Village occupies Lot plan 214 SP 156870 with an area of 2.170Ha and Lot plan 996 SP 
129069 with an area of 112.800ha. 47.41ha of the property comprises of middle estuary clay pan with some 
Mangrove/sprobolus/samphire ecosystems occurring below the Highest Astronomical Tide mark, located contiguous to 
the Great Sandy Strait Ramsar Wetland and the Great Sandy Marine Park boundaries.  
 
Lot 996 occupies the lower slope of the eastern side of the River Heads peninsula.  
The site is unique in that all land below HAT is Freehold Title fee simple and is external to the Great Sandy Marine Park, 
jurisdictional boundaries. 
 
The River Heads community is located on the south pointing cretaceous sedimentary peninsular at the fluvial juncture of 
the Susan and Mary rivers approximately 16km south east of Pialba and 23 Km north east of Maryborough , adjacent to 
Fraser Island. 
 

 
E3 Assessment of Alternatives 
No other large freehold sites within the River Heads peninsula, offering the elevated and panoramic aesthetic views of 
the straits  and Fraser Island, combined with favourable year round south east  to north east  ‘sea breeze’ wind directions, 
are available for proposing this type of development. 
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E4 Alternative of Taking No Action 
 
The failure to plan for quality retirement aged care lifestyle facilities within the Fraser Coast would see a deficit created, 
and subsequently a reduction in community wellbeing, given the projected population increase and need for community 
services as outlined in E2.  
 
E5 Summary of Justification for Project Site Location 
The site provides an opportunity to produce a high quality retirement aged care facility on a site which has; 

 negligible terrestrial biodiversity values due to historical agricultural LU, 

 intact marine values on freehold land below HAT which are to be protected, 

 the potential to create a significant economic stimulus to the River Heads community, 

 the potential to increase the Fraser Coast communities understanding of the importance Ramsar ,  

 the potential to increase the understanding of the importance of the Butchulla peoples connectivity to country. 
 
This draft PER provides an opportunity to enable the River Heads community to have confidence that the proposal is 
able to maintain and enhance the recognised environmental  and cultural values of Turtle Cove , whilst providing an 
economic opportunity in a region with exceptionally high unemployment statistical trends. 
 

E6 Proposed Operational Activities 
It is proposed that the development is staged for operational works and construction within development hubs. 
 
E7 Stakeholder Consultation 
 

River Heads Community Meeting. 

A public meeting was held on Thursday 12th September 2013 at 6.00pm at the River Heads community hall to 

encourage community input. The Majority of concerns of those local citizens present were centred on perceived 

decreases in property values and concerns that environmental values may not be adequately protected.  

Further community consultation will commence after such time that the Department of Environment and Energy 

publishes this draft PER. The community meeting will present an opportunity to undertake consultation with the 

community, address their environmental concerns and present mitigation strategies to demonstrate that this project can 

proceed and provide benefit to the community without adverse environmental impact.  

Further community information events are planned once the Draft PER is published for public comment. 

Native Title Claimants  

A  Department of Aboriginal Torres Strait Islander and Multicultural Affairs online request form under the Aboriginal 

Cultural Heritage Act 2003 Section 28 – Duty of Care Guidelines, has been completed to identify the key indigenous 

stakeholders for Traditional Owner protocols required.  

The proposal is located within the Butchulla peoples land a sea claim #2 application QUD 288/09.  

Previously disturbed Shell middens have been identified in the SE corner of the site and engagement with the 

claimants Archaeological consultants (Archaeo*) is progressing to determine the most culturally appropriate planning 

framework for this site. 

A site visit to walk the country was conducted by REMC, Archeao1 and 4 claimants which included an inspection of the 

disturbed shell middens. 

 
 
 
                                                           
1 *Mr Simon Gall Archaeo Cultural Heritage Services (0418 984 883) 
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E 8 Environmental Values, Potential Impacts and Proposed Mitigation 
Existing Environmental Values 
Great Sandy Straits Ramsar Wetland 
 
Turtle Cove  is contgious to the Great Sandy Strait Ramsar site which lies in South-eastern Queensland at Latitude 25° 
28' 46" S, Longitude 152° 54' 9" E and includes Great Sandy Strait, Tin Can Bay, Tin Can Bay Inlet and parts of Fraser 
Island and the mainland . It is in the Tweed-Moreton marine and coastal bioregion, at the convergence of tropical and 
temperate zones. The area of the Ramsar site is 93,160 ha. 
 
The site falls partly within or is bordered by Fraser Coast and Gympie Regional Councils. Land and water within the 
site are primarily under the jurisdiction of Queensland Government agencies. The Queensland Department of 
Environment and Heritage holds functional authority for management of the Ramsar site, but other State government 
agencies are responsible for management of coastal navigation and fisheries. 
 
Summary Ecological Character Description 
 
The Great Sandy Strait is a particularly outstanding Ramsar site in Australia in that it supports a large diversity of 
wetland habitats, a high diversity of wetland flora and fauna species, a number which are nationally and internationally 
threatened, and several community types that reflect the transition between tropical and temperate marine and coastal 
zones. The proximity and connectivity between wetland types further enhances biodiversity and productivity in the site. 
At the date of listing, the site met seven of the current Ramsar criteria. 
Fourteen critical ecosystem services were identified for the Great Sandy Strait Ramsar site.  
 
A large number of ecological components and processes support these ecosystem services, but only eight were 
selected as critical components or processes. Aspects of climate, geomorphology, hydrology, water quality, physical 
form and nutrient dynamics interact to support the key wetland communities and recognised set of ecosystem services.  
 
Together, these critical core elements of ecological character provide a focus for management of the Ramsar site. To 
assist this management focus, this Ecological Character Description identifies parameters which best represent the 
critical elements of ecological character and, where possible, describes their levels of natural variability and proposes 
limits of acceptable change. 
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Figure 1 ecological components of the RAMSAR. 

 

 

Figure 1a graphical representation of the RAMSAR components. 

 Estuarine & Marine Critical Component / Process F: Physicochemical Components 
 
Why ‘Physicochemical Components’ are critical to estuarine wetlands in the Great Sandy Strait Ramsar site  
 
Nutrient (particularly species of Nitrate and Phosphate) and suspended sediment loads plus salinity and turbidity 
regimes are all important in supporting high value habitats and food webs within the Great Sandy Strait Ramsar site. All 
ecosystem services are supported either directly or indirectly by these water quality components. Nutrient inputs 
provide the elements for primary and secondary productivity, and provide the basis on which the complex food webs 
and habitats depend. Water turbidity influences the amount of light that reaches photosynthetic plants such as intertidal 
and sub-tidal seagrasses - a primary food and habitat for many key animal species in the Great Sandy Strait. 
 
Salinity regimes and gradients influence estuarine plants and animals, and their various life history stages. Salinity 
levels in mangrove sediment are also a key determinant in the diversity of mangrove species. 
Whilst sediment, nutrient and freshwater inputs to the Ramsar site are important for maintaining critical habitats and 
water quality parameters for biota, land-use practices have modified the total loads and nature of these inputs and 
present major threats to several critical components and processes in the site  
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Toxins, including persistent herbicides, such as diuron, atrazine, simazine, hexazinone and ametryn have been 
identified as threats to seagrasses and other biota in the Great Sandy Strait (McMahon et al 2003). These pollutants 
may stress plant physiology, making them more vulnerable to other adverse impacts. Elevated concentrations of 
dioxins have been detected in marine sediments and dugongs and turtles in Hervey Bay, which is immediately adjacent 
to the Ramsar site. Studies on health effects of these compounds on dugongs, turtles and indigenous people have 
commenced (Gaus et al 2004). 
 

Describing levels of natural variability and proposing Limits of Acceptable Change 
 
For each of the critical ecosystem services and the critical components and processes key defining indicators or 
variables are identified. For each key indicator knowledge about its levels of natural variability is given and, where 
possible, Limits of Acceptable Change are proposed. 
 
The Limits of Acceptable Change establishes thresholds which in most cases may be used to signify or assess change 
in ecological character since the date of Ramsar listing. These limits/thresholds are taken to be outside what would be 
expected through natural variation. 
 
Exceedance of these thresholds for any critical element of ecological character should represent a significant 
ecological change from natural conditions, usually through human induced impacts or interference, and thus represent 
a change in ecological character. 
 
The Limits of Acceptable Change were determined where possible from published and expert knowledge about levels 
of natural variability of key variables that best quantified the critical ecosystem services, components and processes. In 
some cases information and expert advice was insufficient to propose any threshold. However for some indicators 
information was sufficient to enable recommendations on more conservative levels of change (usually declines) that 
would trigger management intervention, and help mitigate against potential changes in ecological character. Where 
data were insufficient for developing statistically robust limits of acceptable change, interim Limits of Acceptable 
Change were proposed where possible, based on expert opinion. Some of these interim thresholds will only be useable 
when certain information becomes available. 
 
Thus, depending on the state of knowledge to date, the proposed Limits of Acceptable Change fall into one of four 
“categories”: 
1. information is insufficient and further study is required before any Limits of Acceptable Change or triggers for 
intervention can be proposed; 
2. information is insufficient for proposing a threshold for change in ecological character, but more conservative triggers 
for management intervention are proposed; 
3. information is only sufficient for proposing an interim Limit of Acceptable Change (threshold for change in ecological 
character), and further information is required to set a more precise threshold; or 
4. information is sufficient to propose a specific Limit of Acceptable Change for use in management decisions, but a 
more precise threshold may still be set as further information becomes available. 
 
The complex inter-dependence of critical components, processes and ecosystem services is such that a significant 
change in any single critical ecosystem component might not immediately lead to other dependant components or 
ecosystem services exceeding their Limits of Acceptable Change. 
Nevertheless, a sufficiently large change in the primary critical component would still be used to trigger a management 
response. 
 
The Limits of Acceptable Change will also inform the development of monitoring plans. Depending on the degree to 
which a single variable might affect other components or processes, and based on expert advice, these limits of 
acceptable change can be used in assessing potential impacts of overall land-use and development affecting the site. 
Descriptions of natural variability and proposed Limits of Acceptable Change are expected to be improved as 
appropriate information becomes available, and this description should be updated with the improved information. 
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ECOSYSTEM SERVICES RELATED TO TURTLECOVE 
 
FRESWATER FLOW REGIMES 
 
The freshwater flow regime of the Turtle Cove catchment is a sub component of the ecosystem service and is relatively 
unimpeded due to the absence of large storages of water on the defined waterways. 3 small farm dams exist within the 
current site which are not utilised for irrigation. 
 
Turtle Cove will require the construction of bio retention basins for treatment of storm water and the construction of a 
separate bio retention pond for storage of treated class a water from the sewerage treatment plant. 
 
The average annual discharge of stormwater generated from the Turtle Cove catchment is calculated at ca 2000 
megalitres. The storage capacity of the stormwater bio retention treatment basins is 2 megaliters. Therefore the 
ecosystem service of the ‘freshwater flow regime’ (quantity) , generated by the Turtle Cove catchment , which 
contributes to the ecological character of the  RAMSAR , will not be impacted, as the bio retention ponds will retain 
0.1% of the regime flow, which is required to ensure that urban pollutants are restricted from entering the  RAMSAR. 
 
The RAMSAR Ecological Character Description does not identify an ‘acceptable limit of change’ for the Mary Basin 
freshwater flow regime. 
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Figure 1 b, Freshwater flow regime description for GSS RAMSAR. 
 
MANGROVES 
The Great Sandy Strait supports a very large component of the aerial extent of tidal wetlands in the Tweed-Moreton 
coastal and marine bioregion (Bruinsma & Danaher 2000; IMCRA Technical Group 1998). Mangroves are predominant 
over saltpans and saltmarshes. Eleven species of mangrove occur in Great Sandy Strait. 
  
Twelve mangrove community types and 2 saltpan communities are recognised in the site (Danaher and de Vries, 2003; 
Duke 2006). 
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These mangrove communities and species represent a transition between essentially temperate and tropical flora on 
the eastern Australia coastline (eg, Duke 2006). Within the Tweed-Moreton bioregion mangrove communities become 
more diverse north of the Great Sandy Strait (IMCRA Technical Group 1998). Tin Can Inlet (at the southern part of the 
Ramsar site) is the southern distributional limit for three species, the club mangrove Aegialitis annulata and cannonball 
mangroves Xylocarpus granatum and Osbornia octodonta (Hegerl 1993; Lovelock 1993; Bruinsma & Danaher 2000). In 
addition, Casuarina glauca (not a mangrove) uncharacteristically grows below high water mark in the region (Hegerl 
1993). 
This complex of mangrove habitats provides a substrate, a direct food source and/or shelter for a range of mangrove-
dependant fish and crustacean fauna. The mangrove forests also provide ecosystem services of sediment stabilisation 
(controlling coastline erosion) and nutrient assimilation (to buffer nutrient loads on adjacent coastal habitats). Sediment 
trapped by mangroves may enable further expansion of the habitat if other ideal conditions prevail (N. Duke, pers. 
comm., 2007). 
The mangrove areas around the Susan / Mary River inlet are believed to be their most important habitat in the Great 
Sandy Strait (HEV 3). The mangrove areas also play an important role in supporting the nationally vulnerable water 
mouse Xeromys myoides. 
 
The tidal section of Turtle cove contains mangroves and samphire salt marsh areas which are to be protected and 
therefore the ecosystem service proved by these areas will not be impacted, and no acceptable limit of change is to 
occur, as these areas are not required to be utilised for the proposed development footprint.  
 
The prescribed ‘limit of acceptable change’ is to utilise a trigger for management intervention where any loss of 
mangrove extent is detected. 
 

 

 
Figure 1 c, limit of acceptable change for mangroves 
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MARINE TURTLES  
The Ramsar site provides feeding habitats for at least four species of sea turtle, which occur regularly and in 
substantial numbers. Green turtles are numerically dominant and primarily feed on seagrass throughout the site. The 
feeding requirements of the main four species are (Kirkwood and Hooper 2004): 
• Green turtles, (Chelonia mydas) - seagrass and invertebrates; 
• Loggerhead turtles (Caretta caretta) - a range of invertebrates, but mostly gastropods, bivalves and portunid crabs, on 
sandy bottom and reef habitats; 
• Hawksbill turtle (Eretmochelys imbricata) - predominantly sponges; 
• Flatback turtle (Natator depressus) - soft corals and other sessile (non-motile) invertebrates, mostly on muddy 
bottoms in the deeper inter-reefal zone. 
 
Two other species of sea turtle, the Pacific Ridley (or olive Ridley) and leatherback, have been recorded within the 
RAMSAR but not in significant numbers or over long periods. Each of these six species is listed as threatened (either 
endangered or vulnerable) under State, Commonwealth and International categories (The loggerhead, hawksbill and 
flatback turtles comprise part of populations that extend at least to the northern coastline of Australia and to the outer 
Coral Sea. 
 
Most information is available for the green turtles. These animals are part of regional populations which extend roughly 
from northern New South Wales, north to Cape Melville and east to New Caledonia. The Great Sandy Strait population 
is part of the Southern Great Barrier Reef breeding stock, and most individuals migrate to and from specific nesting 
beaches in areas away from Great Sandy Strait (C. Limpus pers comm... 2007). There is also some green turtle and 
loggerhead turtle nesting on Big Woody Island. 
 
Young animals recruit to the area several years after hatching and a period of life presumably spent in the open sea. 
Whilst there is strong fidelity to feeding areas in southern Queensland, it is difficult to monitor local populations because 
of their diving behaviour and cryptic colourations. 
 
 
No specific ‘acceptable limit of change’ has been proposed for Marine turtles. Turtle Cove does not contain any 
recognised nesting areas of sandy beach foreshore. Turtles have not been identified utilising the mudflat or mangrove 
systems to date. The mudflat (samphire saltmarsh) and the mangrove systems at Turtle Cove are to be protected and 
therefore it is unlikely that any ‘acceptable limit of change’ to marine turtles will arise as a result of the proposal. 
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Figure 1 d limits of acceptable change for marine turtles. 
 
 
Water Mouse (Xeromys myoides) 
 
The water mouse (formerly known as the false water rat) Xeromys myoides lives in areas of the intertidal and 
freshwater wetlands in the Great Sandy Strait Ramsar site. It is listed as vulnerable under the Queensland Nature 
Conservation Act, the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) and internationally 
under the International Union Conservation Nature Redlist (IUCN 2006). 
The water mouse occurs within intertidal wetlands and adjacent supra-littoral zones. It has a number of different and 
unusual nesting strategies (see Burnham 2000, Gynther and Van Dyck (2003) that it establishes in mangrove 
communities, sedgelands, saltmarsh and even the patterned fens on Fraser Island (R. Hobson, pers. comm., 2007). It 
is not known if they use the patterned fens at Cooloola western coastal plain although they are found in the adjacent 
intertidal zone (Burnham 2000). 
 
 It would seem that the chosen location of the nest site, and therefore the nest type, is a balance between the ability to 
withstand spring tides versus proximity to the most highly productive resources of the mangrove zone (Van Dyck and 
Gynther 2003). 
 
The southern half of the Ramsar site appears to be a stronghold for the water mouse. Intertidal and adjacent 
freshwater wetlands around the western coastal plains of Cooloola, Teebar Creek to the east, and Kauri Creek further 
north, are all considered to be important habitat (Burnham 2000). 
 
Habitat has also been identified between the Poona and Boonooroo areas as well as at August Creek on Fraser Island. 
They are known to nest in the patterned fens on Fraser though it is not clear whether they occur in areas that fall within 
the Ramsar boundary. 
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Survey results for Turtle Cove detected potential habitat areas for Xeromys myoides but positive identification of nests 
was not confirmed. However these areas of potential habitat are to be protected and future surveys are planned post 
construction. 
 
As no reduction in potential habitat and or nesting opportunities is to occur, it is unlikely that the Turtle Cove proposal 
will result in an ‘unacceptable limit of change’ for Xeromys myoides. 
 

 
Figure 1 e limits of acceptable change for Xeromys myoides. 
 
WADER BIRDS  
The Great Sandy Strait is one of the most important shorebird areas in eastern Australia. It holds up to 46,000 
shorebirds during the non-breeding season (November to February) with internationally significant numbers of seven 
migratory species (far eastern curlew, whimbrel, bartailed godwit, grey-tailed tattler, greenshank, lesser sand plover 
and terek sandpiper) and one nonmigratory species (pied oystercatcher) during those periods (Harding et al 2005). 
 
There are 50 known shorebird roosts in the area, including over 40 key roost sites in the Great Sandy Strait (Harding et 
al 2005). Over 60% of these occur on the western shore, where threats of coastal development and human disturbance 
are greatest. Some of these western shore roost sites are not yet adequately mapped to determine whether they are 
entirely within the Ramsar site, but are most certain to be used by birds that feed within the site and should be included 
when considering management issues and threats for the site. 
 
The most abundant wading bird in the Great Sandy Strait is the bar-tailed godwit (Driscoll 1998), which made up over 
50% of the waders counted by the Queensland Waders Study Group. Bartailed godwits are found in numbers 
exceeding 1000 at 5 sites (Harding et al 2005). These are Puthoo Creek (east of Moon Pt) on Fraser Island, Inskip 
Point (at the southern mouth of the Strait) and three sites on the western shore near Thangawan Creek and 
Boonooroo. 
 
 It is not clear whether Thangawan Creek roost site falls within the Ramsar boundary. The maximum counts of the far 
eastern curlew in the Great Sandy Strait Ramsar site (6,018 in 1993) are the largest recorded for this species 
worldwide (Bamford et al 2006). There are 7 roost sites where far eastern curlew are found in numbers exceeding 100 
(Harding et al 2005). These are at Mangrove Point South Claypan, Thangawan Creek, Boonooroo section 2, 
Boonooroo section 3, Poona Creek, Kauri Creek and Inskip Point. Of these, 6 are on the western side of Great 
Sandy Strait and three (Mangrove Point, Thangawan Creek and Poona Creek) are at or just outside the Ramsar 
boundary. One roost site (Mangrove Point South Claypan) hosts numbers of far eastern curlew that exceed 1% of the 
total flyway population. This important site is of particular concern given its close proximity to the built up area in the 
northwest of the Ramsar site. 
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Turtle Cove is one of 7 roosting sites which is utilised by Eastern curlews during the migratory season of October to 
March. 
 
The acceptable limit of change for wader birds is identified as a 40% decline in the December/January counts. 
 
Queensland Wader Study Group detected 1182 Eastern curlews roosting at Turtle Cove in January 2005. No surveys 
data exists for the migratory seasons from 2006-2008. In 2009 migratory season 611 Eastern curlews were counted. In 
2012 no eastern curlews were counted.  
 
REMC counts for both Eastern curlew and Bar tailed godwit in 2013-2017, indicates a slight downward trend for 
eastern curlew and a slight upward trend for bar tailed godwit, however this is data for only 1 of the 7 roosting sites. 
As the character description states, “The great majority of shorebirds in the Great Sandy Strait are migratory 
species, so their numbers fluctuate seasonally every year. They may also be influenced by factors in 
other parts of the populations’ migratory routes. Driscoll (1990, 1998) did not notice any significant increase 
or decrease in the total number of shorebirds in the Great Sandy Strait between 1990 and 1997.” 
 
Further surveys will be required to determine if a 40% decline below the baseline level in the seasonal 
numbers of these species at all 7 sites within the RAMSAR is sustained. 

 
It is therefore difficult to determine if a decline in seasonal numbers at Turtle Cove  is the result of urban development 
within the  RAMSAR , or as a result of the  removal of habitat in the northern hemisphere. 
 

 
 

Figure1f, REMC wader bird counts 2013-2017. 
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Figure 1 g, limits of acceptable change for wader species in the GSS RAMSAR. 
 
TRADITIONAL OWNER SIGNIFICANT SITES 
 
The  RAMSAR is part of traditional lands of the Butchulla Nation (including Wondunna clan), and is currently used by 
these people. 
 
Physical evidence of Aboriginal occupation of coastal parts of the region dates back at least 5,500 years. Shellfish, 
mullet and other fish species are commonly used foods. Dugong were harvested on a limited scale for ceremonial 
occasions, but this was discontinued in 2004. Dolphins, dugongs, turtles, seagrass and mangroves all provide a strong 
ongoing cultural significance. Sea turtles are no longer hunted here but are of cultural importance, and a particular 
island site is noted as their resting (passing on) place. Certain creeks and waterways hold ongoing spiritual 
significance; and bush medicines and bush foods are also used regularly, all within their special cultural, spiritual and 
conservation contexts (Nai Nai Bird, pers. comm., 2007). 
 
A large number of recorded archaeological sites remain along the coastline and islands (McNiven 1991; Frankland 
1990). Recent surveys found approximately 100 points of interest in Tin Can Inlet alone, and several thousand sites are 
likely throughout the Great Sandy Strait (L. Barrowcliffe (Kalulah Bird), pers. comm., 2007). These include shell 
middens, stonewalled fish traps, ceremonial bora rings, stone artefact scatters, painting clay (for painting & dietary 
intake), tree scars as markers and signs, and burial sites. Particular locations hold special “booral” shells that were very 
highly valued in stories, ceremony and in regional trade. Indigenous people also cultured natural oysters along rock 
piles in the Great Sandy Strait before European settlement. 
 
Traditional burning practices, eg. in wallum and peat swamps, were used to (spiritually) “cleanse” a site as well as 
minimise build-up of “fuel vegetation”. 
Whilst some of the abovementioned uses of the site may be significantly reduced, spiritual and cultural values remain 
strong; and significant sites, cultural signs and artefacts are maintained wherever possible. The remaining indigenous 
users also restrict conduct of their normal cultural and spiritual activities to minimise potential conflicts with mainstream 
society and law, and for conservation reasons (Nai Nai Bird, pers, comm., 2007). 
 
Turtle Cove contains a midden located at the SE corner of the site. Traditional owner/Elders of the Butchulla people 
have conducted a ‘walking the landscape’ assessment of the site. It is proposed to incorporate the site into a 
recreational park with interpretative signage and educational aspects to identify the site as archaeological evidence of 
former use by the ancestors of the Butchulla people, spanning 1000’s of years. 
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Figure 1 h, limits of acceptable change for indigenous areas. 
 
 
Figure 1 I below is based on Table 8 from the Ecological Character Description 2009 and lists the ecosystems services 
directly related to the proposal. 
 
 
 
 



30 
 

 
 
 

Ecosystem Services 
(Estuarine & Marine 
Wetlands) 

 

Habitat Extent, 
Condition 
and Diversity 

 

 
Hydrology 

 

 

Physicochemical 
components 

 

Geomorphology 

 
Energy & Nutrient 
Dynamics 

 

COMMENTS 
RELATING TO 
PROPOSAL 

1. Great Sandy Strait 
Ramsar site includes a large 
sand island and passage 
estuary which provides 
habitat and migration 
pathways for marine 

animals (fishes, prawns, 
turtles) between riverine, 
sheltered nursery/feeding 
areas and open ocean. 

 

Estuarine 
component: 
Supralittoral 
mangroves, and 
saltmarsh 

 

Freshwater flow from 
adjacent catchment 
and 
Fraser Island 

 

   Proposal will not 
impact the current 
extent of supralittoral 
mangroves saltmarsh  
And freshwater flow 
regime.  

2 Great Sandy Strait Ramsar 
site supports a large 
and diverse area of 
mangrove communities as 

part of a tidal wetlands 
ecosystem that also 
supports an endangered 
butterfly. 

 

 Rainfall 
Frequency and 
volume 
of freshwater inputs, 
frequency and 
duration 
of tidal inundation 

 

Water and soil 
salinity 
regimes 
Nutrient loads and 
turbidity 

 

 Nutrient cycling 

 
Proposal will not 
impact the current 
extent of supralittoral 
mangroves saltmarsh  
And freshwater flow 
regime. Nutrient 
loadings and turbidity 
are to be managed 
by WSUD 
programmes 

Four nationally threatened 
species of marine 
turtle (green, loggerhead, 

hawksbill, flatback) 
occur annually in substantial 
numbers within Great 
Sandy Strait Ramsar site. 

 

Extent and condition 
of 
preferred food 
resources, i.e. 
seagrasses, 
sponges, soft 
coral habitat and 
other benthic 
invertebrates 

 

 Water quality to 
support 
habitat and food 
webs 
(Also see 
Ecosystem 
Services 3,4,5) 

 

Channel 
bathymetry/connectivity 

 

Seagrass primary 
production; secondary 
production (and 
abundance) of 
invertebrate food 
items for 
sea turtles 

 

Proposal will not 
impact the threatened 
marine turtle species 
utilising the GSS 
RAMSAR 

12. Great Sandy Strait 
Ramsar site supports large 
numbers of waterbirds 
(>20 000) with 8 species 
of shorebirds occurring in 
numbers >1% of 

Feeding and 
roosting areas 

 

Tidal regimes 

 
Water quality 

 
 Food abundance and 

availability 

 

Proposal will not 
impact roosting of 
wader species, as 
habitat is to be 
protected. And 
managed accordingly 
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their population, including 

the highest counts in 
the world for far eastern 
curlew. 

 
The nationally threatened 
water mouse 

Xeromys myoides occurs in 
mangrove, saltmarsh 
and/or associated freshwater 
wetlands within the 
Great Sandy Strait Ramsar 
site. 
 

Estuarine 
component: 
Supralittoral 
mangroves, and 
saltmarsh 

 

Tidal regimes: 
influences nesting 
preference and food 
availability 
preferences 

 

   Proposal will not 
impact Xeromys 
myoides as potential 
habitat is to be 
protected and 
accordingly 
managed. 

Great Sandy Strait Ramsar 
site contains sites 
of considerable significance 
to indigenous 
Australians and contains 

natural resources that 
potentially may be harvested 
sustainably by 
indigenous people using 
traditional methods. 
 

Food and medical 
resources 
 

Water quality 
supporting 
critical wetland 
habitats 
and foods 
 

 Landscape features 
with 
spiritual value and/or 
use by indigenous 
communities in 
passage 
through the site 

 

Primary and 
secondary 
productivity 
supporting 
key resources 

 

Proposal will not 
impact traditional 
owner values as 
Recognised 
indigenous 
significance midden is 
to be protected.   

 
Figure 1 I ecosystems services of the RAMSAR relating to Turtle Cove proposal. 
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TERRESTRIAL LANDSCAPE VALUES 
The terrestrial section of the site (land above HAT) contains very little in the way of significant biodiversity values, with 
no remnant vegetation, as defined under the Queensland Vegetation Management Act 1999 (VMA) existing. All 
vegetation located on the terrestrial area is regrowth of previous Regional Ecosystems; 

 12.2.11, 

 12.3.11, 

 12.5.4. 
 
The Ecological Surveys undertaken by Regional Ecosystems Mapping Consultancy for The Ecological Assessment 
Report- Lot 966 SP129069- Turtle Cove Haven Retirement Village-2014 failed to identify any species listed as Matters 
of National Environmental Significance (MNES) or Matters of State Environmental Significance (MSES) utilising the 
terrestrial area, above HAT (Currie 2014). The report also identified no MNES or MSES terrestrial habitat exists. 
Therefore no offsetting of habitat is required under the Environmental Protection and Biodiversity Conservation Act 
1999 (EPBC) or the Queensland Environmental Offsets Act 2014 (EOA).  
 
Lot 996 was originally part of a larger lot which has been historically used for grazing and cropping for pineapples. 
Indications are that the lot was cleared between 1950-60. 
 
Historical aerial imagery indicates that during the decade 1990-2000, small areas of terrestrial regrowth have 
developed along the three drainage lines and near the northern foreshore area. 
 
By 2007 this regrowth is more clearly defined and some regrowth is emerging within the south east foreshore area 
westward to the drainage line. This regrowth is comprised of Eucalyptus tereticornis (Qld blue gum), Corymbia 
tessellaris (Moreton Bay ash), Corymbia intermedia (Red bloodwood), Melaleuca quinquinervia (Broad leaf paperbark) 
and M. dealbata (Hairy leaf paperbark) with Acacia aulacocarpa (Brown Salwood) and A.dissparrima  (Hickory Wattle) 
and exists at present. 
 
POTENTIAL IMPACTS  
It is predicted that no significant impacts will occur to any MNES/MSES as none were identified by Currie 2014 as 
utilising the terrestrial landscapes. 
 
PROPOSED MITIGATION 
 
A number of mitigation measures are proposed for the terrestrial landscape that will mitigate any potential adverse 
impacts to MNES & MSES species and/or habitats below HAT and within the Ramsar.  
 
 
Proposed mitigation measures on the terrestrial landscape to protect and enhance the Ecological Character of the 
Ramsar include:  

 Revegetation of the foreshore landscape with Regional Ecosystem 12.2.11 floristics to enhance ecological 
value and restore connectivity to adjacent areas  

 The use of Water Sensitive Urban Design in conjunction with a Sewage Treatment Plant with a daily peak 
design capacity of 1500 Equivalent Persons capable of class A+ water reuse. 

 Water quality management plans such as Storm Water Quality Management Plan, Recycled Water 
Management Plan and Sewage Supply Report  designed to ensure that all terrestrial water management 
meets the High Ecological Value (HEV) standards for the receiving waters, prescribed under  the Queensland 
Environment Protection (Water) Policy 2009 

 The establishment of Bioretention wetlands to improve water quality entering the Ramsar. This will be 
achieved via the use of natural filtration and slowing the velocity of overland flow which in turn will reduce the 
amount of sediment and nutrients entering the RAMSAR .  
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Proposed mitigation measures on the terrestrial landscape to protect and enhance Xeromys myoides (Water Mouse) 
habitat located below HAT include:   

 Revegetation of the foreshore landscape with Regional Ecosystem 12.2.11 and 12.3.6 floristics to enhance 
ecological value and restore connectivity to adjacent areas. Whilst X. myoides primarily utilises mangroves 
and associated claypans, heathlands and saltmarsh communities, in SEQ adjacent terrestrial communities 
containing Corymbia, Melaleuca and Leptospermum spp. can be utilised (Department of Environment and 
Energy 2017). Re-establishing foreshore vegetation above HAT will provide a net gain for X. myoides habitat 
at the site.  

 Conservation of the 47.41ha below HAT as Environmental Open Space for MNES species and habitat, 
including X. myoides 

 The construction of fencing between the development on terrestrial land and the foreshore revegetation to 
restrict public access, with suitable interpretative signage , providing an additional buffer to the MNES species 
and habitat 

 
 
MARINE LANDSCAPE VALUES 
 
The freehold component of the marine landscape (48ha) occurs within the Ramsar Wetland jurisdictional boundary 
however it does not occur within the Great Sandy Marine Park jurisdictional boundary. 
 
The site is located 13km west of the Fraser Island World Heritage Area boundary and 120km south of the Great Barrier 
Reef Marine Park boundary at Baffle Creek.   
 
The transects conducted within the tidal landscape indicate that Avicennia marina (Grey Mangrove), Ceriops tagal  
(Tengar Mangrove) and Rhizophora stylosa (Stilted Mangrove) are colonizing the mudflat and adjoining areas of 
S.virginicus /samphires, (saltwater couch) which is consistent with the predictions made by contemporary Moreton Bay 
RAMSAR fisheries research on Sea Level Rise implications in South East Queensland (SEQ) (Baumer et al). 
 
EPBC ACT 1999 LISTED SPECIES 
 
The proposal is adjacent to the claypan known as Mangrove Point South, which is a recognised important roosting site 
for migratory shorebirds including the critically endangered Eastern Curlew (Numenius madagascariensis). Mangrove 
Point South clay pan is part of the Great Sandy Strait Ramsar site and the shorebird habitat areas and the Eastern 
Curlew species are important elements of the ecological character of the Ramsar Wetland. The Ecological Character 
Description of the Ramsar site describes the importance of the site, particularly as a roosting site for shorebirds 
including the Eastern Curlew (Lee Long, W.J. and O’Reilly, W.K. (2009). Ecological Character Description for 
the Great Sandy Strait Ramsar Site, July 2008, Report for the Environmental Protection 
Agency, Queensland.) 

 
 
The current Conservation Advice for the Eastern Curlew also states that human disturbance is the primary threat for 
this species (http://www.environment.gov.au/biodiversity/threatened/species/pubs/847-conservation- dvice.pdf). Two 
key conservation objectives outlined in the Conservation advice are (1) the maintenance and enhancement of 
important habitat and (2) the reduction of disturbance at key roosting and feeding sites.  
 
The Eastern Curlew is one of twenty species of birds recently identified for priority conservation in Australia’s 
Threatened Species Strategy Action Plan 2015-16.  
 
The marine landscape occupies all freehold title below HAT and supports RE 12.1.2 LC, MNES threatened ecological 
community subtropical salt marsh, and 12.1.3 LC, which occupy; 

 Approximately 48ha; 

 41ha of the Marine landscape comprises the samphire clay pan. 

http://www.environment.gov.au/biodiversity/threatened/species/pubs/847-conservation-
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 7ha of the marine landscape comprises mangrove and sprobolus/samphire saltmarsh 
 
EPBC MIGRATORY WADER BIRD SPECIES 
During the summer migratory season (October-March) the middle clay pan supports Migratory MNES wader species as 
a diurnal roosting site along with utilisation of small areas of the saltmarsh/sprobolus foreshore during HAT >3.8m for 1 
hr before and 1 hr after high tide, and some roosting within the Mangrove forest contiguous to the eastern boundary of 
the freehold also occurs. No evidence of nocturnal roosting at the foreshore or claypan has been identified by REMC, 
potentially due to the risk of predation. 
 
The clay pan is locally referred to as ‘Mangrove Point South’ and ‘Turtlecove’ and is a recognised JAMBA/CAMBA 
(Japan/China /Australia Migratory Bird Agreements) roosting site of regional significance and the Great Sandy Strait 
Ramsar Wetland is an internationally recognised wader/shorebird area. 
 
Turtle Cove clay pan, commonly referred to as, ‘Mangrove Point South’ has long been recognised (Harding et al 2005) 
as a key summer roosting site for MNES migratory waders and wetland avifauna including; 
 

 Common Sandpiper                   Actitis hypoleucos 

 Sharp-tailed Sandpiper               Calidris acuminata 

 Long-toed Stint                             Calidris subminuta 

 Swinhoe's Snipe                        Gallinago megala 

 Black-winged Stilt                      Himantopus himantopus 

 Black-tailed Godwit                    Limosa limosa 

 Little Curlew, Little  Whimbrel    Numenius minutus 

 Grey Plover                               Pluvialis squatarola 

 Red-necked Avocet                  Recurvirostra novaehollandiae 

 Marsh Sandpiper                      Tringa stagnatilis 

 Red Necked Stint                     Calidris ruficollis 

 Whimbrel                                  Numenius phaeopus 

 Bar tailed godwit                       Limosa lapponica 

 Eastern curlew                          Numenius madagascariensis 

 Great knot                                 Calidris tenuirostris 

 Red –capped plover                 Charadrius ruficapillus 

 White-faced Heron                    Egretta novaehollandea 

 Great Egret                               Ardea alba 

 Little tern                                   Sternula albifrons 

 Gull-billed Tern                         Gelochelidon nilotica 

 Caspian tern                             Hydroprogne caspia 
 
 
Field observations and survey of wader species during 2013-2016 (Currie 2014) indicates that 96.7% (1740hrs) of 
roosting occurs within the clay pan area at an average distance of 200-300m  from  the shoreline and 3.3% (54hrs) 
occurs within small areas of the saltmarsh/sprobolus foreshore during HAT>3.8M, during the migratory season. Please 
refer to figures A and B below. 
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Figure 2, distribution of migratory season roosting requirements. 
 
 

 
Figure A , indicating Numenius madagascariensis and Hydroprogne caspia roosting near the shoreline opposite the 
site of the proposed solar power  station at MGA Z 56J UTM Easting 490569 Northing 7191763 during HAT of 4.1m 
(2hrs). 
 
 

1800 MIGRATORY ROOSTING HOURS

60 HRS FORESHORE
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Shorebirds roosts are often in estuaries where there are already many important reasons why they should be kept free 
of development. Maintaining viable shorebird roosts needs to be seen as part of the overall protection of a wetland 
system (with both tidal and fresh water components). A viable roost should not be disturbed by human activity. 
 
Therefore the roost needs to be managed in the context of the surrounding wetlands. The buffer distances required 
for the roost will vary with the land use in the buffer. For example, Harding et al 2005 identifies that people can walk 
within 50m of roosting birds without disturbing them and REMC conducted all surveys within 50m of the roosting 
species such as Numenius madagascariensis and Hydroprogne caspia, and noted no alarmed flight responses. 
 
Anecdotal evidence from the site Manager indicates that he has not observed any flight disturbance when slashing the 
non-tidal area of the foreshore, when the wader species are utilising the sites during highest astronomical tide - >3.8M. 
 
 The only flight responses noted during survey were as a result of Pelicanus conspiculatus causing the waders to take 
flight, circle and then re-land at the foreshore (Currie 2016 Appendix W). Please refer to figure Aa below. 
 
However, this will only occur when the land use is managed in a way that minimises disturbance to the roost, such as 
the provision of a set foot path clearly separated from the roost via a dedicated fence or body of water.  
 
Proposed management actions and mitigation strategies to prevent disturbance of wader bird roosts include: 

 50m vegetated buffers from HAT into the terrestrial land area 

 fencing on the terrestrial side of vegetated buffers to restrict public access to the foreshore 

 location of all infrastructure a minimum of 100m from the foreshore roost zones utilised during 3% of roosting 
time when HAT is greater than 3.8m 

 the use of temporary screening during the period when HAT is greater than 3.8m and the foreshore roost 
zone is utilised, to further mitigate visual disturbance 

These proposed actions are discussed further in Section  2.6.  
 
When new residential subdivisions are being considered in the vicinity of shorebird roosts, the intent should be to allow 
the shorebirds flexibility in how and when they use the roost. For instance the birds will have different areal 
requirements in different seasons, tides and weather conditions. Therefore it is important to maintain a variety of 
habitats in a wetland, of which this development proposes (Harding et al 2005). 
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Figure Aa, indicating Pelicanus conspiculatus disturbing Numenius madagascariensis during critical high tide roosting. 
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Figure B indicating landscape roosting requirements for MNES wader species. 
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ROOSTING REQUIREMENTS  
 
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. 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% 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).  
 
A  Mangrove forest extends from the outside the eastern boundary of Lot 996 for an average width of 380m and length 
of 1.6 Km into the Ramsar and Marine Park.  
 
During the remainder of the year the clay pan supports non MNES Avifauna (Currie 2014).   
 
Marine/Littoral/Super Littoral landscapes Survey works (APPENDIX M ECOSURE 2011) detected potential habitat for 
the MNES Xeromys myoides (Water Mouse), however surveys did not detect the presence of the species, and this 
potential habitat was subjected to an exogenous oil spill entering from the Ramsar in mid-2013. X. myoides habitat 
exists below HAT in the marine landscape and therefore the creation of Environmental Open Space dedicated to 
MNES protection will act as a surrogate for protection of this species via protection of habitat. Furthermore, the 
revegetation of the foreshore with RE: 12.2.11 and 12.3.6 floristic species may provide an expansion of X. myoides 
habitat on the terrestrial fringe.  
 
Restricted public access from the revegetated foreshore and marine landscapes below HAT will also act as a surrogate 
for protection of this species.  
 
Marine landscapes survey works (APPENDIX L BELLDI 2014) failed to detect any evidence of the following MNES 
utilising the marine landscape within Lot 996 FH tidal areas; 

 Flatback turtle        (Natator depressus) 

 Green turtle          (Chelonia mydas) 

 Hawksbill turtle    (Eretmochelys imbricata) 

 Leatherback turtle (Dermochelys coriacea) 

 Loggerhead turtle (Caretta caretta) 

 Olive Ridley turtle (Lepidochelys olivacea) 

 Dugong                (Dugong dugong) 

 Humpback whale (Megaptera novangelae )  

 Killer Whale         (Orcinus orca ) 

 Indo pacific humpback dolphin Sousa sahulensis (chinesis)  

  

https://www.environment.gov.au/coasts/species/turtles/flatback.html
https://www.environment.gov.au/coasts/species/turtles/green.html
https://www.environment.gov.au/coasts/species/turtles/hawksbill.html
https://www.environment.gov.au/coasts/species/turtles/leatherback.html
https://www.environment.gov.au/coasts/species/turtles/loggerhead.html
https://www.environment.gov.au/coasts/species/turtles/oliveridley.html
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The proposal footprint does not require any development use of the below HAT landscape which results in all marine 
tidal values being enhanced and protected. 
 
As the proposal will implement a Pest Flora and Fauna management plan, Water Quality management plan, 
Environmental Management Plan, Recycled Water management Plan, Wader Species management plan, and Grazing 
Management Plan, these plans will lead to an overall reduction in current land use impacts to the tidal receiving 
environment, thereby enhancing all marine values. 
 
The project intent is to ensure that all habitat values below HAT are to be protected/enhanced by utilising an MNES 
management plan which reflects the MNES management intent of Division 8 of the Marine Park (Great Sandy) zoning 
plan 2006. It is considered that this PER is reflective of that intention. 
 
Therefore no offsetting of habitat for marine MNES/MSES is required. 

 
E 9 Physical Environment 
 
Marine Water Quality 
The saline water quality entering and departing Turtle Cove is mapped as Middle Estuary waters aquatic ecosystems 
which are slightly to moderately disturbed.  
 
The 2 main dominating influences are; 

 The hypersaline inverse embayment of Hervey Bay( RIBBE 2008) , and 

 The Mean Annual Flow of the Mary catchment (post European settlement pollutant loadings). 
 
 Mean Annual Flow of the Mary catchment is ca 2,355,000 megalitres while for Mean Annual Flow for the Turtle Cove 
terrestrial catchment of 60ha is ca 600mgl. 
 
Water quality event sampling at the 3 drainage areas of Lot 996 , indicates that the upper urbanised catchment of 
Turtle cove is influencing the HEV thresholds for the receiving environment of the middle estuary waters of the Ramsar, 
with 70% of parameters within thresholds and 30% slightly outside of thresholds, including Tn, Tp and pH,   
which is reflective of a typical urbanised landscape with no Water Sensitive Urban Design  in place.  
 
Future event sampling will form part of the water quality management plan during and post construction, to determine 
the reduction in negative inputs to the High Ecological Values of the Great Sandy Ramsar, as a result of creating a 
water treatment train. 
 
No sea grass species exist within the tidal area of Lot 996. 
 
Recent Water Quality assessment of the Mary River Estuary (Hydrobiology 2015) indicates; 

 Tn (Total nitrogen)values of 0.6 to 1.2 mg/l  

 Tp (Total phosphorus)values of 0.10 to 0.32mg/l  

 TDS  (Total Dissolved Solids)values of 265mg/l  

 SS  (Suspended Solids) values of 83 to 203mg/l 
 

These values were determined as part of the EMP for Colton Coal Proposal (Colton Coal Mine Project, Maryborough 

Queensland (EPBC 2010/5625). 

Long term monitoring (DERM 2012) of the Mary Estuary indicates that Nitrogen and Phosphorus do not comply with 
the guidelines.  
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Reef Water Quality Protection Plan monitoring (BMRG 2012) indicates that inshore marine water quality declined from 
2009-2012 with chlorophyll a, Tn and Tp increasing.  
 
Turtle Cove marine waters are located within the middle estuary waters of the Great Sandy RAMSAR. Water quality 
objectives are listed under the Queensland Environmental Protection Policy (water) 1997 and Basin 138 Mary River 
plan.  
 
 
 
 
 
POTENTIAL WATER QUALITY IMPACTS TO MNES GREAT SANDY RAMSAR WETLAND 

The current quality of storm water entering Turtle Cove is impacting on the water quality of the RAMSAR wetland. 

Turtle Cove   is the receiving environment for storm water from the upper catchment as all stormwater enters 3 
drainage lines which flow to the claypan tidal environment (please refer to figures14-20).  

Therefore the quality of the stormwater entering Turtle Cove is the result of the former approvals for all residential 
footprints which drain into failing to implement adequate WSUD (Water Sensitive Urban Design) rules.  

The storm water management plan for Turtle Cove has been designed to manage the storm water generated form the 
footprint of Turtle Cove   and not the Turtle Cove catchment per se. By utilising water sensitive techniques in the form 
of vegetated swales and bio retention basins to ensure that any stormwater generated by the footprint of Turtle Cove 
will be able meet the Water Quality Objectives for Basin 138 and the HEV thresholds, and thereby not impact the 
ecological character of the RAMSAR. 
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Figure C indicating surrogate Water Quality Objectives for the RAMSAR. 

The current situation for the quality of stormwater entering Turtle Cove   is; 

 Total Nitrogen (Tn) is above the recommended threshold value of 160ug/l   

 Total Phosphate (Tp) is above the recommended threshold value of  14 ug/l  

 Suspended solids ( Ss) are above recommended threshold value of  13 ug/l  
 

 
These values are simply a reflection of a typical urban catchment which has no adequate stormwater management.  
The Turtle Cove storm water plan is designed to assess the threshold levels of the WQO within storm water which enters the 
tidal zone during flow events. Sampling will occur where stormwater enters Turtle Cove and leaves Turtle Cove, to determine 
the ‘incoming’ quality and the ‘outgoing’ water quality.  
 
Turtle Cove is legally bound under Queensland State regulations (EPA QLD Environmental Protection Policy water 1997), to 
ensure that all stormwater generated by the proposal can meet the required High Ecological Value thresholds. Turtle Cove  
storm water plan is not legally required to ‘treat’ the stormwater entering the site, however it is envisaged that the treatment 
train to be created within the 3 stormwater drainage lines , will assist with reducing the current threshold levels. 

Whilst there are no identified water quality parameters specifically designed for the RAMSAR, the ecological character 
description intends that the Queensland Water Quality Objectives (QWQO) for the tidal receiving environment for stormwater 
leaving Turtle Cove, become the surrogate adopted parameters. 

Excessive nutrients can lead to high phytoplankton densities and water turbidity or excessive macro-algal growth that 
completes with corals for light and space on reef substrates. Diffuse-source pollution originates from agricultural adjacent 
lands, Mary River catchment and State pine forestry plantations (Draft ECD RAMSAR GSS 2008). 

It must be remembered that the RAMSAR is heavily dominated by the flood events from the Mary River catchment. 
Figures D-J   below are a graphical representation of the application of WSUD/SWQMP. 

 
Estuarine & Marine Critical Component / Process F: Physicochemical Components 
 
Why ‘Physicochemical Components’ are critical to estuarine wetlands in the Great Sandy Strait Ramsar site  
 
Nutrient (particularly species of N and P) and suspended sediment loads plus salinity and turbidity regimes are all 
important in supporting high value habitats and food webs within the Great Sandy Strait Ramsar site. All ecosystem services 
are supported either directly or indirectly by these water quality components. Nutrient inputs provide the elements for primary 
and secondary productivity, and provide the basis on which the complex food webs and habitats depend. Water turbidity 
influences the amount of light that reaches photosynthetic plants such as intertidal and sub-tidal seagrasses - a primary food 
and habitat for many key animal species in the Great Sandy Strait. 
 
Salinity regimes and gradients influence estuarine plants and animals, and their various life history stages. Salinity levels in 
mangrove sediment are also a key determinant in the diversity of mangrove species. 
Whilst sediment, nutrient and freshwater inputs to the Ramsar site are important for maintaining critical habitats and water 
quality parameters for biota, land-use practices have modified the total loads and nature of these inputs and present major 
threats to several critical components and processes in the site. 
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Natural Variability and Limits of Acceptable Change 
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Table A from the Draft Ecological Character Description, indicating water quality variables and limits of change for 
RAMSAR. 
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Figure D Northern drainage line indicating absence of water sensitive design. 
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Figure E Southern drainage line indicating absence of water sensitive design. 
 
 

 

Figure F graphical representation of water sensitive design concepts. 
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Figure G graphical representation of water sensitive design concepts. 

 

 

Figure H graphical representation of water sensitive design concepts. 
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Figure I bio retention pond at Eli Waters Hervey Bay with Magpie geese (Anseranas semipalmata) roosting in urban 
environment. 
 
 

 
Figure J atypical bio retention pond diagrammatic cross section. 
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Water sensitive urban design when combined with 
bioretention basins are very effective at reducing 
pollution, bioretention areas function as soil and 
plant-based filtration devices that remove  pollutants 
through a variety of physical, biological, and 
chemical treatment processes. The reduction of 
pollutant loads to receiving waters is necessary for 
achieving regulatory water quality goals. For 
example, several states, including Maryland, have 
agreed to work towards reducing nutrient runoff to 
the Chesapeake Bay by 40%. A number of 
laboratory and field experiments have been 
conducted by the University of Maryland in 
conjunction with Prince George's County 
Department of Environmental Resources and the 
National Science Foundation in order to quantify the 
effectiveness of bioretention cells in terms of 
pollutant removal.1 A web site dedicated to this work 
can be found at 

http://www.ence.umd.edu/~apdavis/Bioret.htm.  

In general, the studies have found that properly designed and constructed bioretention cells are able to achieve 
excellent removal of heavy metals. Users of this 
technique can expect typical copper (Cu), zinc (Zn), and 
lead (Pb) reductions of greater than 90%, with only small 
variations in results. Removal efficiencies as high as 98% 
and 99% have been achieved for Pb and Zn. The mulch 
layer is credited with playing the greatest role in this 
uptake, with nearly all of the metal removal occurring 
within the top few inches of the bioretention system. 
Heavy metals affiliate strongly with the organic matter in 
this layer. On the other hand, phosphorus removal 
appears to increase linearly with depth and reach a 
maximum of approximately 80% by about 2 to 3 feet 
depth. The likely mechanism for the removal of the 
phosphorus is its sorption onto aluminum, iron, and clay 
minerals in the soil. TKN (nitrogen) removal also appears to depend on depth but showed more variability in removal 
efficiencies between studies. An average removal efficiency for cell effluent is around 60%. Generally 70 to 80% 
reduction in ammonia was achieved in the lower levels of sampled bioretention cells. Finally, nitrate removal is quite 
variable, with the bioretention cells demonstrating a production of nitrate in some cases due to nitrification reactions. 
Currently, the University of Maryland research group is looking at the possibility of incorporating into the bioretention 
cell design a fluctuating aerobic/anaerobic zone below a raised underdrain pipe in order to facilitate denitrification and 
thus nitrate removal., (Kim, H., E.A. Seagren and A.P. Davis, 2000: Engineered bioretention for removal of nitrate from 
stormwater runoff. WEFTEC 2000 Conference Proceedings on CDROM Research Symposium, Nitrogen Removal, 
October, Anaheim, California. ) 

CLASS A WATER STORAGE AND REUSE 

MWA 2015 (Appendix S) has analyzed the proposed storage and reuse system using a MEDLI irrigation water balance 

model to simulate the irrigation of effluent from this on site Sewerage Treatment Plant. 

http://www.lid-stormwater.net/bio_benefits.htm#1
http://www.ence.umd.edu/~apdavis/Bioret.htm
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As such, the fully developed site would produce an average dry weather flow of 2.39 litres per second and a peak wet 

weather flow of 11.95 litres per second. 

 

It was determined that a minimum volume of 17 megalitres would be required to store irrigation water and not overflow 

when the plant reaches its full capacity of 1500 equivalent persons . It was estimated that a total of 82 ML/year of treated 

effluent would be available for recycling – equivalent to 544 mm/yr, compared with 1222 mm/yr of rainfall, 1088 mm/yr of 

evapotranspiration and 679 mm/yr lost through runoff and drainage. 

The modelling also showed that significant quantities of nutrients in the irrigation water, required to promote grass growth, 

would be removed by plants such there would be a nil export of Nitrogen to runoff or to the soils. However the modelling 

showed that Phosphorus might accumulate in the soil to the extent that consideration needs to be given to determining 

the appropriate amount of phosphorus removal to be included in the design of the treatment plant to prevent a long term 

excessive buildup of that element in the soil.  

The required threshold for Phosphorous within storm water entering the Great Sandy RAMSAR at Turtle Cove is 
14µg/l. It is proposed under the Turtle Cover Recycled Water Management Plan (Appendix P) that regular assessment 
of the phosphorous levels within the bio retention storage pond for treated class A water, are taken and this will form 
part of the approval process to be issued for the Turtle Cove by the Queensland Department of Environment and 
Heritage, to operate the on-site modular Sewerage treatment plant.    

 Turtle Cove will require and Environmentally Relevant Activity authority from DEHP to operate the onsite modularised 
Sewerage Treatment Plant. The application for this authority will need to show that any treated water to be used on site 
must be capable of not impacting the High Ecological Values for the lower estuary of the Mary river basin 138. 

 
 
POTENTIAL IMPACTS TO MNES  
The following MNES migratory wader species are recorded utilising the site by QWSG, Harding et al 2005 and REMC 
2014; 
 

Bar-tailed godwit Limosa lapponica  

Curlew sandpiper Calidris ferruginea  

Eastern curlew Numenius 
madagascariensis  

Great knot Calidris tenuirostris  

Greater sand plover  Charadrius leschenaultii  

Green shank Tringa nebularia  

Grey tailed tattler Heteroscelus brevipes  

Lesser sand plover Charadrius mongolus  

Pacific golden plover  Pluvialis fulva 

Red knot  Calidris canutus  

Red neck stint Calidris ruficollis  

Terek sandpiper Xenus cinereus  

Whimbrel Numenius phaeopus  

Black tailed godwit Limosa limosa 

Table 1 migratory waders. 
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POTENTIAL IMPACTS  
Uncontrolled public access with uncontrolled dogs disturbing MNES wader species roosting on the clay pan, has been 
a key problem as local citizens ignore signage concerning trespass. This problem occurs all year including the non-
migratory season for MNES species (April-September), where Terns (Sterna hirundo) utilise the central area of the 

central clay pan for low tide diurnal roosting.    
 
Predation from Vulpes vulpes (European red fox) is occurring despite treatment by council pest management staff. 
 
Potential disturbance to MNES migratory species using the claypan and foreshore areas, from construction associated 
noise may occur, as roosting behaviour observations indicate that, during the migration season (October-March) when 
HAT is >3.8m inundation of the clay pan ensures that some MNES wader birds roost on some areas of the Sprobolus 
salt marsh foreshore area, for approximately 1 hr before and one hour after HAT.  
 
Once the tide begins to recede the MNES move back onto the clay pan with the tide and utilise the centre of the central 
clay pan, at a distance of 300m from the foreshore. 
 
This behaviour has been observed for all surveys indicating that the birds have adapted to utilising the foreshore 
roosting sites only for tides exceeding 3.8m. 
 
OTHER MNES 
The threatened ecological community sub-tropical and temperate coastal salt marsh exists along the foreshore and 
occupies approximately 7 ha.   
 
Salt water couch and samphire ecosystem is listed as an MNES, however it is also listed and an MSES as the state of 
Queensland allows for this marine plant system to be protected under the Fisheries Act QLD 1994. 
 
As the proposal does not require any modification of the landscape below HAT, it is not envisaged that this ecosystem 
which fringes the foreshore, is likely to be impacted. 
 
 
 
 
POTENTIAL IMPACTS 
 
Potential impacts to this community can arise where a proposal requires the removal of this Sprobolus virginicus/ 
samphire community, for reclamation or marine dependent infrastructure, such as boat ramps, jetties, pontoons and 
floating buildings. 
  
Turtle Cove has no requirement for the removal, excavation, reclamation or modification of this MNES. 
 
This MNES is to be allowed to remain as it forms a vital part of the foreshore roosting requirement for the wader bird 
species and it will be protected by ensuring that no infrastructure is located closer than 50m from the community. 
 
The only potential exogenous impact that may arise and is beyond the control of the proposal, is marine pollution in the 
form of oil spills which may emanate from marine vessels utilising the RAMSAR.  
 
An oil spill which occurs within the RAMSAR and coincides with a HAT of >3.8m and favourable winds, may reach the 
foreshore and effect the wader species, if it occurs within the migratory season. 
 
The salt couch shows exceptional vigour and health which is suggestive of stabilisation/adaptation to the urbanisation 
of the river heads peninsula catchment and the ensuing water quality, which drains into Turtle Cove.  
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The Turtle Cove water quality management plans are designed to improve the current state of storm water received 
from the upper catchment, meeting the required HEV of the Mary Basin lower estuary and therefore ensure that the 
TEC will not be impacted from poor water quality entering the mudflat. 
 
As a result it is anticipated that no potential or significant impacts to this Threatened Ecological Community will arise 
from the development. 
 
 
MARINE TURTLES DUGONGS AND CETACEANS 
 
The following listed species may utilise the waters adjacent to Turtle Cove; 

a.  Green Turtle (Chelonia mydas)  

b. Dugong (Dugong dugong) 

c. Humpback Whale (Megaptera novaeangliae) 

d. Flatback Turtle (Natator depressus) 

e. Olive Ridley Turtle (Lepidochelys olivacea) 

f. Hawksbill Turtle (Eretmochelys imbricate) 

g. Leatherback Turtle (Dermochelys coriacea) 

h. Loggerhead Turtle (Caretta Caretta) 

 
 
POTENTIAL IMPACTS  
 
Potential impacts to these species arise when it has been identified that these species are utilising the tidal areas within    
Turtle Cove. 
 
Survey to date has not identified any of these species utilising the internal tidal and or nearby tidal waters. 
 
The Booral sea grass wetlands where some of the species may forage are located 5 km north of Turtle Cove and direct 
impacts to this marine system from Turtle Cove are unlikely as sea grass vitality is dependent on the seasonal flood 
events from the Mary River. 
 
An indirect impact to the Booral seagrass beds might occur from no effective mitigation of effluent from , Turtle Cove 
however the ability for the sewerage treatment plant to maintain class 5 water quality , forms a significant constraint for 
this type of indirect impact to occur.  
 
Similarly the absence of any effective monitoring regime of water quality on site and event sampling, would be a 
contributing factor to any possible indirect impacts to the sea grass beds, arising from Turtle Cove   . Turtles generally 
only rely on sea grass for ca 10-15% of their daily diet ( Belldi 2014).  
 

Indirect impacts to these as a direct result of Turtle Cove would be difficult to clearly identify, as sustainable water 

quality management planning for the proposal has been created, as opposed to the impact to the sea grass systems, 
from the climate related impacts generated by the large agricultural landscape of the Mary River Catchment   
 (Response of dugongs to large-scale loss of seagrass from Hervey Bay, Queensland Australia 
A Preen and H Marsh)   Wildlife Research 22(4) 507 - 519 Published: 1995 https://doi.org/10.1071/WR9950507 
 
MNES HABITAT  
Turtle Cove contains some habitat for; 

 Xeromys myoides ( water mouse) and  
 
This MNES has not been identified utilising the mangrove systems within and adjacent to the site. 
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Survey for water mouse indicates that 6.1 ha of suitable habitat exists within the marine/tidal areas. 
 
 
POTENTIAL IMPACTS 
 
Potential impacts to Exormys myoides are likely to occur where removal/ modification of the suitable and marginally 
suitable habitat identified, is to occur. 
 
The concept proposes no modification or removal of the marginal or suitable habitat identified by Ecosure 2014. 
 
A Potential impact to Exormys myoides from uncontrolled management of Canids, Vulpes vulpes and Felis cattus can 
occur where it has been identified that the species is utilising the habitat on site. 
 
The survey by ECOSURE 2014 did not identify that this MNES was utilising the site. 
 
The most effective mitigating strategy for X.myoides is community education, which requires interpretative signage and 
community education, in the form of community engagement, so that local citizens can create citizen science thru 
survey and data for informing flexible management of MNES. 
 
The only potential exogenous impact that may arise and is beyond the control of the proposal, is marine pollution in the 
form of oil spills which may emanate from marine vessels utilising the RAMSAR. An oil spill which occurs within the 
RAMSAR and coincides with a HAT of >3.8m and favourable winds, may reach the foreshore and effect the marginally 
suitable and suitable habitat within the marine tidal zone. 
 
Proposing management solutions to exogenous oil impacts would be difficult as it would require Bunding the clay pan 
to prevent tidal intrusion, and this would result in significant impacts to the clay pan roosting site, as tidal influence is 
what has created the claypan.  
 
90% of potential terrestrial suitable habitat for X.myoides is located adjacent to the proposed solar farm and open 
space area, and will therefore not be subjected to direct urban usage impacts. 
 
All of the suitable and marginally suitable habitat identified by the survey is to be retained therefore a conclusion that  
X.myoides is likely to be significantly impacted is difficult to predict. 
 
PROPOSED MITIGATION 
Proposed mitigation measures on the marine landscape include; 
 

 Implementation of a Wader /shorebird MNES management plan, 

 Implementation of a pest flora and fauna management plan, 

 Revegetation/screening  of the foreshore temporal roosting sites, 

 Revegetation of the foreshore landscape with Regional Ecosystem 12.2.11 floristics. 

 The use of WSUD in conjunction with a 1500 people equivalent Stand Alone sewerage treatment plant 
capable of class A water reuse. 

 A Water quality management plan designed to meet the high ecological values of the receiving waters. 

 The implementation of interpretive signage for public education on the MNES values. 

 Total restriction of public access to the tidal landscape. 
 
NOISE AND LIGHT IMPACTS  
 
LIGHTING  



54 
 
Excessive light spilling onto night time roosts can disturb wader’s species during construction and operational phases 
for some proposals.  The impact of night time lighting for prolonged periods can lead to wader’s species abandoning a 
preferred site for sites without anthropogenic lighting, which in turn can lead to competition at those sites. 
 
NOISE  
Loud sustained noises such as blasting and pile driving  from construction can lead to disturbance of wader species , 
ongoing loud construction noised during roosting time can lead to abandonment of the site , which can lead to elevated 
stress for the species.  
 
PROPOSED MITIGATION  
Wader species surveys from 2013-2017 indicate that for 97% of the required roosting time during the migratory season, 
the wader  species utilize the central are of the claypan and require access to the foreshore when that daily tide is > 
3.8m. Surveys to date have also not detected any wader species utilizing the site after sunset. 
 
The site is currently subjected to loud noises from the adjacent urban environment and also air traffic to and from 
Urangan Airport. Which requires planes to fly over the site for take offs and landings when wind direction dictates the 
approaches. 
 
Wader species utilising the central clay pan, show no evidence of being disturbed by this noise and it is possible that 
the species have habituated to the current levels. 
 
The geographical landscape position of the claypan, which aligns north-south, results in urban generated noise being 
directed away from the site during the migratory season (October-march), when the predominant wind direction is 
North West to North East. When the predominant wind direction is east – South East urban generated noise is directed 
away from the site during the migratory season (October-march). 
 
The key critical time for construction generated noise will be when the wader species require access to the foreshore 
roosts for 1 hour before high tide and 1 hour after high tide, when the tide is predicted to be > than 3.8m. 
 
The Construction Environmental Management Plan (CEMP APPENDIX G) has been designed to ensure that loud 
construction noise is limited during these crucial time frames, which can be predicted based on the Queensland tide 
times for Urangan harbor. 

 
Figure k indicating location of key roosting sites. 
 

North  
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The CEMP has been designed to ensure that all construction activities required to be performed in the vicinity of the 
foreshore roost sites, is completed during the non-migratory season and finalized before the arrival of the wader 
species from the northern hemisphere. 
 
LIGHTING IMPACTS 
 
TCHRV has been designed to ensure that infrastructure is located no closer than 100m from the foreshore, which in 
turn provides a suitable buffering distance at night from the effects of any lighting disturbances to the central claypan 
roosting area, even though wader species surveys have not detected any night time utilization of the claypan and the 
foreshore. 
It is proposed that all lighting located near the infrastructure is appropriately shaded to ensure that the focus is 
downwards and not in the direction of the foreshore, tidal and claypan areas. 
 
TOPOLOGICAL DESCRIPTION 
 
Lot 996 occupies the eastern lower slope of the River Heads peninsular, with a nadir of approximately 16.5masl along 
the western boundary south of Havenna Road, 10.5masl along the southern boundary and 6masl along the northern 
boundary, with some dunal/breccia elevations of 5-6masl along the northern HAT shoreline . 
 
Small areas of non-remnant regrowth vegetation exist within the northern and southern areas of the lot, with scattered 
individual species. 
 
Lot 996 contains 3 drainage lines which drain an urbanized degraded catchment area of 180ha producing an average 
MAF of 2035mgl. 

 
 
 
 
E 10 Environmental Management Planning 

 
ANSCAPE PTY LTD is committed to providing and managing the project requirements in an environmentally 
responsible manner. The potential environmental impacts caused by the Project are to be managed by ANSCAPE 
through the use of EMP’s, which manage, mitigate and monitor the associated impacts. 
 
The EMPs purposes being to identify and deliver specific environmental objectives applicable to all activities across 
landscape including;  

 Matters of National Environmental Significance,  

 Storm water quality objectives,  

 High ecological values,  

 Environmentally sensitive management ,  

 construction,  

 cultural heritage  

 and public nuisance.  
 

Conclusion 

The PER has assessed the potential for impacts to the local environment at Turtle Cove. 
 
These impacts will be predominantly localised and can be effectively managed through the implementation of 
management and mitigation measures, which have been developed in the EMP’s. An assessment of the Project 
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impacts in relation to the Significance Guidelines for MNES has demonstrated that the proposed development is not 
expected to have a significant impact on any MNES as described by the EBPC Act 1999. 
 
 It is therefore considered that the Project is compliant with the objectives of the EPBC Act 1999. 

 
CHAPTER 1  
INTRODUCTION SUMMARY 
 
The ideas for this development are based on the recent developments in the Aged Care industry (especially the new 
Federal Government initiatives) as a starting point although the concept will expand on these current structural 
changes in the sector for the provision of residential based services. The idea is to merge the concepts of creating a 
lifestyle village for traditional aged care retirement living and integrated and allied aged and health services to create a 
“one stop shop” based on the following ideas. 
 
The projected 65+ population for the Fraser Coast by 2031 is 38,383, while the current 65+ population is 17,000(QLD 
OESR). 
 
The initial brief comprised the following requirements: 
 
1) A village town square with convenient shops and a Medical Precinct 
 
2) High Care facility for 120 Turtle Cove and local residents with a Hotel for Visitors & Tourists. 
 
3) Up to 500 independent living units consisting of 1, 2 and 3 bedroom options, these will be designed as relocatable 
homes in order to capitalise on the financial incentives for residents. 
 
4) An up to 10 megawatt Solar Power Station 
 
 5) Additional commercial space to allow for a coffee shop /florist and other associated uses. 
 
6) Long term storage for boats, caravans, Recreational vehicles etc. 
 
7) A stand-alone 1500 people person equivalent modularised sewerage treatment plant capable of class A water reuse. 
 
8) Management of class A water including bio retention and treatment trains. 
 
9) A 6000m² public amenity park promoting the Butchulla peoples midden site. 
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1.1 Objective of the Public Environment Report 
The objective of the  Public Environment Report (PER) for the Turtle Cove  (EPBC 2013/7038) (the Project) is to 
provide adequate information for the assessment of any potential significant impacts the proposed Action is likely to 
have on the existing environment and Matters of National Environmental Significance (MNES) in particular. 
 
 This PER responds to the project specific Guidelines, dated December 2013 (the Guidelines), which identify the issues 
that the Australian Commonwealth government requires the proponent to address in the PER. Please refer to appendix 
A. 
 
The Guidelines have been developed to address the requirements specified in Section 97 of the Environment 
Protection and Biodiversity Conservation Act 1999 (the EPBC Act), Schedule 4 of the Environment Protection and 
Biodiversity Regulations 2000 (EPBC Regulations). 
 
Refer to Section 1.12 for further detail on the PER legislative basis, scope and structure. 

 
1.2 Title of Proposed Action 
The title of the proposed Action is Turtle Cove Haven Retirement Village, (EPBC 2013/7038). 

 
1.3 Proponent 
The proponent for the Action is: 
Anscape Pty Ltd ATF BJ Clarke Superannuation Fund  

P.O Box 1052 
Broadbeach  
Qld 4218 
 

1.4 Environmental Record of the Proponent 
Section 6 of Schedule 4 of the EPBC Regulations requires the following information relating to the environmental 
record of the proponent, ANSCAPE PL: 

 No proceedings exist against ANSCAPE PL  in relation to any non-compliances with any Commonwealth, 
State or Territory approvals or permits 

  ANSCAPE PL has in place an Environment Policy which covers all of its activities as detailed in Appendix G. 
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1.5 Outline of the Action 
The proposed Action covered by this PER includes two key components: 
 
1. Construction of the retirement village, associated infrastructure and 10 MGW solar power station within the terrestrial 
landscape area and, 
 
2. The management and protection of the marine habitat below HAT for MNES. 
 

1.6 Location of the Action 
 River Heads is located on the south pointing cretaceous sedimentary peninsular at the fluvial juncture of the Susan 
and Mary Rivers approximately 16km south east of Pialba and 23 Km north east of Maryborough , adjacent to Fraser 
Island. Turtle Cove is located on the eastern lower elevation on the peninsula 4km north of the mouth of the Mary 
River. 

Please refer to figure 4 below. 
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Figure 4 regional context. 
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Figure 5 local context.
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Figure 6 TCHRV site layout. 
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1.7 Project Background 

Social Background 

 Using the Fraser Coast Opportunities demographic tools, the key elements of the social profile for River Heads has 

been used to identify social impacts of the development proposal.  Whilst it may be appropriate in circumstances to 
analyse the wider Hervey Bay area, in this instance the greatest likely impacts will be on the River Heads community 
and as such, the scope is limited to this area. 

 The key social elements that we have identified in this instance are population profiles and housing.   

 Using the latest available data, the population of River Heads is 2755 CENSUS 2016.  Given the proposed 
development is targeted at the 50 plus age groups (those most likely to adopt a lifestyle village concept), whether 
retired or not and the development will also provide for a range of ancillary services, the 50 plus age group and the 
child statistics are important. 

 41% of the local population fall into the 50 plus age groups.  These age groups represent the largest number in 
terms of population change in the modelled period of 2006-2011.  The residential component of the proposed 
development, which is the primary land use, will increase this age group percentage in the local area.  In normal 
planning terms, in a small township, this would have a significant detrimental impact in terms of the demand for 
existing service levels, particularity for health care and other social services.  In this instance however there are no 
such identified services, with the existing small commercial centre on River Heads Road providing limited 
convenience services, professional services, dining and tourism.  Further, the proposed development seeks to 
introduce the services that are likely to be in demand by the increased population, with services at a level that will 
also service the existing population.  The increased percentage of the 50 plus age group will therefore have no 
impact on the delivery of local social services. 

 Indirectly, the development will provide for an increase in the population of the working and children age 
groups.  This increase will be generated by business and employment opportunities associated with the proposed 
commercial, community and recreation functions of the project and to a lesser degree the potential investment 
opportunities that will flow to other parts of the River Heads locality. 

 Fraser Coast Opportunities have identified that the Age Structure of Booral - River Heads provides key insights into 
the level of demand for age based services and facilities such as child care.  The proposed development is likely to 
increase the existing level of employment aged people in the local area and thus the existing number of pre-school 
children.  The proposed development does identify the potential for child care to be part of the community based 
function of the site.  This will enhance the availability of services in the locality and is seen to be a positive social 
impact. 

 Home ownership levels are high in the local area.  In Booral - River Heads, 73% of households were purchasing or 
fully owned their home, 22.5% were renting privately, and 0.0% were in social housing in 2011 (FCO). The proposed 
development will provide for home ownership tenure and makes no provision for social housing.  There should 
therefore be no shift in housing tenure associated with the proposed development.  Indirectly the proposal will 
provide for additional dwelling house construction (and sales of existing stock) to cater for the incoming resident 
population projected above.  There is no reasonable prospect that the proposal will introduce social housing 
demands outside the development site. 
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 Housing type in the locality is focussed clearly on detached dwellings.  The proposed development retains the 
development form that is dominant in the locality, however increases to a working population base may increase 
external demands for higher density forms of development.  In our view, given the Planning Scheme promotes 
alternative housing choices and variety in housing, any introduction of differing housing types will be an appropriate 
planning outcome. 

 Alterations to housing type, in appropriate locations (noting that some unit development has been undertaken in the 
locality) may have an impact on amenity expectations, particularly where the primary attraction to the area may have 
been low density housing.  In our view the transition of housing form is a suitable planning outcome, and given 
sustainable delivery of services and development form, should not be considered a negative social impact. 

 It is our opinion the proposed development will not have an adverse impact on social services and the wider delivery 
of services to the locality.  The locality is and will be subjected to further development pressures, such as has 
occurred particularly in the past 10 years and will require the delivery of additional services to meet the population 
growth that will occur.  The proposed development, whilst delivering population growth will also provide significant 
local services.  It is acknowledged that the proposal may bring competition to existing small services, however these 
services in our view are of a nature, scale and location that will minimise the impacts of new commercial and 
community uses on the subject site.  The proposal is reasonably promoted as being in the community benefit. 

Social Impact 
 
Using the Fraser Coast Opportunities demographic tools, the key elements of the social profile for River Heads has 
been used to identify social impacts of the development proposal.  Whilst it may be appropriate in circumstances to 
analyse the wider Hervey Bay area, in this instance the greatest likely impacts will be on the River Heads community 
however the proposed development needs also to be viewed in the wider context of Hervey Bay and the Fraser 
coast region. 
 
Employment 
 
Employment a key issue, particularly in the traditional impacts associated with regional, coastal localities where 
unemployment statistics are not politically favourable and have a significant impact on social (community) wellbeing.  
The Hervey Bay locality, which the subject site is located within, traditionally has high levels of unemployment relative 
to national standards.  It may be considered that the high levels of unemployment are related directly to cost of living, 
age structure and lifestyle as well as the obvious issue of employment opportunities. 
 
Using the information provided by Fraser Coast Opportunities, an analysis of the jobs held by the full-time equivalent 
workforce in Fraser Coast Region in 2013/14 shows the three largest industries were: 
 

 Health Care and Social Assistance (4,114 full time equivalents or 15.8%) 

 Retail Trade (2,899 FTEs or 11.2%) 

 Construction (2,538 FTEs or 9.8%) 
 
Development and the provision of services is therefore a key driver of employment opportunity.  The region has 
seen growth over many years in higher age groups consisting of retired or semi-retired people who are not generally 
part of the workforce.  The region has become more attractive over the past 10 years to these demographic groups 
due to: 
 

 Cost of living and investment input for housing; 

 Availability of services (high level access to medical and other ancillary services); 

 Relatively low cost of living; 
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 High accessibility to community and commercial facilities (new shopping centres and other community based 
facilities); 

 Relative proximity to major centres such as the Sunshine Coast and Brisbane; 

 Significant improvements in transport facilities (air and rail as well as upgrades to the State transport network; 

 High standards of lifestyle attraction (boating fishing and other recreation; and 

 The growth of contemporary lifestyle residential facilities. 
 
This list is by no means exhaustive however indicates a high level of attraction to the Fraser Coast (Hervey bay in 
particularly) that draws continued population growth.  Supporting the notion of the attraction in services provided is 
the following data from FCO.  Relative to Queensland statistics, the Fraser Coast provides: 
 

 A larger percentage of FTEs employed in Health Care and Social Assistance (15.8% compared to 10.6%) 

 A larger percentage of FTEs employed in Accommodation and Food Services (8.4% compared to 6.2%) 
 
It is reasonable to conclude that these service areas are growth employment sectors and are in demand in the local 
area. 
 
The proposed development offers a considerable community benefit in the provision of employment opportunities, 
both during and importantly post construction. This is given that although there is a significant residential component 
that will provide large construction opportunity, the proposed development is a managed complex that requires 
ongoing management and maintenance and includes permanent commercial and recreational facilities that provide 
permanent and part time employment for the life of the complex. 
 
Recreational pursuits include, lawn bowls, community gardens, tennis, environmental enhancement programmes, 
MNES education, wader bird species community heroes programmes.  
 
There are no significant employment bases located in River Heads locality at this time, the focus being primarily on 
residential development.  The existing small commercial centre, the transport hub for Fraser Island ferries and a 
range of existing home based activities are acknowledged. 
 
Research of similar facilities in other localities has provided a reasonably sound guide to the employment potential 
associated with the proposed development.  This is summarised as: 
 
Aged Care Facility 120 permanents 
Management of the ILU’s 12 permanents  
10 megawatt solar power station                                                                     3 permanents 45 construction 
Licensed Sports Club 19 permanents & 35 Causals  
Motel 4 permanents & 6 Casuals 
Medical Centre 2 permanents & 1 Casual  
Commercial Centre 3 permanents  
Sales Staff & Promoters 6 permanents & 10 Casuals  
Independent Care 50 permanents  
Total ongoing employees 224 permanents & 52 Casuals  
 
This summary provides a justifiable estimate of employment associated with the completed development for ongoing 
employment.  Construction employment levels, based on figures associated with standard residential construction 
could reach 1100 positions (based on 2.2 jobs per dwelling).  This figure could indeed be higher given the 
construction works associated with civil works and commercial and recreation construction. Construction 
employment levels for the 10 megawatt solar power station could be 50. 
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Conclusions 
 
It is our opinion the proposed development will deliver positive community benefits in the location of the site and in 
the wider Fraser Coast locality.  The tangible benefits to the community will be delivered in terms of: 
 

 Significant construction and post construction employment in full-time and part time positions; and 

 Significant provision of additional services available to the wider pubic in the local area. 
 
The locality is and will be subjected to further development pressures, such as has occurred particularly in the past 
10 years and will require the delivery of additional services to meet the population growth that will occur.  The 
proposed development, whilst delivering population growth will also provide significant local services.  It is 
acknowledged that the proposal may bring competition to existing small services, however these services in our 
view are of a nature, scale and location that will minimise the impacts of new commercial and community uses on 
the subject site.  The proposal is reasonably promoted as being in the community benefit. 
 

 PROJECT DESCRIPTION  
 
TCHRV comprises 8 main parts; 

 A 500 Independent Living Unit  gated retirement complex, 

  An 80 bed Associated aged respite care facility, 

 A Village shopping centre , with associated medical facilities 

  Associated storage facilities for RV( Recreational Vehicles) and Boats  

 A licensed Hotel/tavern for accommodating 100 guests.  

 A public amenity park with the Butchulla peoples cultural heritage midden site 

 A standalone 1500 PE (people equivalent) modular STP (Sewerage Treatment Plant) capable of A 
class water reuse. 

 A 10 megawatt Solar Power Station providing renewable energy requirements for 3700 houses. 

 
500 INDEPENDENT LIVING UNITS 
The 500 ILU are to be prefabricated factory units which are assembled on site by QLD licensed building contractors 
once all earthworks, drainage and power supply requirements have been completed. It is envisaged that 
development will be staged. 
 
Each unit will be 10m x 17m and are to be located within various block layouts as indicated in figures 7 c and 7 d 
below. 
 
All construction components are to be regulated and controlled under the Construction Environmental Management 
Plan (Appendix G) which is designed to ensure that operational works are timed to maximise the non-seasonal 
roosting requirements during March to October.  
 
The first construction activity required is the revegetating of the foreshore roosting sites with a 50m buffer of suitable 
native flora species such as; 

 Casuarina glauca ( Coastal she oak) 

 Hibiscus tilaceous ( Cottonwood) 

 Melaleuca quinquenervia ( Broad leaf paperbark) 

 Melaleuca dealbata ( hairy paperbark) 



66 
 

 Acacia julifera  

 Acacia flavescens (large veined wattle) 

 Exocarpus latifolius ( coastal cherry)  

 Canthium odoratum ( coastal canthium) 
 
Planting of this buffer will be completed before the first week in October when the Wader species generally begin to 
arrive and HAT greater than 3.7m occur. 
 
AGED CARE FACILITY AND MEDICAL CENTRE 
 
An 80 bed aged care facility and medical centre is to be located in the centre of the site as indicated on figure 7b 
below. 
 The centre will cover an area of 16,000m² and be capable of managing 80 clients with high quality aged care. The 
medical centre will have allied health facilities such as; 

 Physiotherapy 

 Chemist 

 Remedial massage 

 Optometry  

 Dental 

 Holistic /alternative therapies 

 General and Family Medical Practise 
 
VILLAGE SHOPPING CENTRE 
 
The village shopping centre will occupy and area of ca 16,000m² with parking centred on the Licensed Tavern and 
Hotel for 100 guests with a fine dining restaurant, which will occupy the upper storey for obtaining aesthetic vistas for 
the Great Sandy Strait and Fraser Island. The shopping centre will contain generalised local community needs such 
as; 

 Newsagency 

 Hot bread shop 

 Groceries 

 Butcher 
Please refer to figure 7b. 

 
ASSOCIATED STORAGE FACILITIES FOR RV (Recreational Vehicles) AND BOATS 
 
Secure Storage facilities for RV and boasts will be located adjacent to the community recreational area which will 
contain; 

 Indoor bowls 

 Tennis court 

 Heated pool 

 Conferencing facilities. 

 Men’s shed 
 

COMMUNTY GARDENS  
A dedicated area for community gardens is to be located adjacent to the entrance for residents to grow fruit, 
vegetables and ornamental plants, this garden will be capable of utilising recycled water.  
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PUBLIC AMENITY PARK BUTCHULLA MIDDEN FACILITY 
 
A dedicated public amenity park with BBQ and toilet facilities is to be located at the southern end of the site, which 
encompasses the recognised Butchulla people’s midden. This site once completed with protection and management 
protocols will be open to the general public and will serve as an educational facility for recognising Traditional Owner 
cultural heritage values within the Fraser Coast. 
 
STAND ALONE SEWERAGE TREATMENT PLANT (STP) 
 
Turtle Cove will have a stand-alone modular STP capable of servicing 1500 people equivalency and capable of 
producing Class A water (https://www.melbournewater.com.au/whatwedo/recyclewater/Pages/Producing-recycled-
water.aspx ). 
 
The water will be stored in an artificial wetland system located within the 10ha open space area and usage will 
include a reticulation system for watering gardens around the site and irrigation of the Solar Power farm site. 
 
Appendix Q contains a detailed description of a modular STP, which is capable of producing class A water. 
Class A water  
 
STAGE 1  
Stage 1 comprises all required earth works, drainage, water supply, storm water management, power supply  and 
road works in conjunction with the planting of the foreshore roosting screening requirements for wader birds. As a 
priority all services works adjacent to the foreshore roost site should be, completed before the migratory season 
commences in October.  Please refer to figure 7 a below. 
 
This should include all required mitigation works on the foreshore roosting site screening/buffering, which is to be 
completed before the commencement of the roosting season in October.  
 
STAGE 2  
Once all required services construction is completed, ILU construction will commence along with the associated Aged 
care facility, commercial/village shopping/Hotel and storage areas adjacent to the foreshore roosting site. This is to 
ensure that all construction disturbance is managed appropriately during the foreshore roosting season and that the 
ILU hubs in proximity to the site are the first completed such that the ensuing ILU construction hubs are completed by 
moving away from the foreshore site as construction progresses. 

 
STAGE 3 
Stage 3 comprises the completion of the remaining ILU and the construction of the Public Amenity Park containing 
the Butchulla Peoples cultural heritage midden site. 
 
 
 
STAGE 4 
Stage 4 comprises the design and construction of the 10 Megawatt Solar Power Station, which is not expected to 
have any impact on the wader species 

https://www.melbournewater.com.au/whatwedo/recyclewater/Pages/Producing-recycled-water.aspx
https://www.melbournewater.com.au/whatwedo/recyclewater/Pages/Producing-recycled-water.aspx
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Figure 7 a, Stage one operational works. 
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Figure 7 b, stage 2 operational works. 
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Figure 7 c stage 3 operational works. 
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Figure 7 d, stage 4 operational works.
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 1.8 Relationship to Other Developments and Actions 
 

The proposal is not related to any other proposed EPBC ACT 1999 controlled actions within the regional area. 

 

Census data indicates that the Fraser Coast population is projected to increase from 104, 764 in 2017 to 146,461 in 

2036; an increase of 39.80% (.id 2017). The Queensland Government Population Projections to 2056: Queensland 

and statistical divisions 3rd Edition 2008 states that the number of older people is expected to more than double in 

the next 25 years to an estimated 1.3 Million people, an increase of 158.3% (Queensland Government 2008). 

Furthermore, the Queensland Government projects that the proportion of people aged 65-84 years old ('younger-old 

people') will be greater than any other age group in 2026, 2036, 2046 and 2056 (Queensland Government 2008) 

resulting in significant demand for an increase in the provision of health and community services. The Wide Bay 

Burnett Regional Plan 2011 (WBBRP) identifies that community services on the Fraser Coast are near capacity and 

that significant investment will need to be made in the future in order to ensure the adequate provision of services in 

the region, specifically with regards to the aging population demographic (Queensland Government 2011). The 

WBBRP also identifies the high proportion of aging people, and the subsequent limited access to appropriate health 

services, as being a key demographic influence on the social wellbeing of the regions residents (Queensland 

Government 2011). 

The proposal is a natural extension of the demographic need for aged retirement and care within the Fraser Coast 

and complements the expansion of the Hervey Bay Hospital and St Stephens private hospital in Pialba. 

1.9 Current Status of Action 
 
The Project was referred under the EPBC Act to the Minister for Sustainability, Environment, Water, Population and 
Communities as ‘Turtle Cove Haven Retirement Village EPBC 2013/7038. A delegate of the Minister determined on 
29 November 2013 that approval is required, as the action has the potential to have a significant impact on the 
following MNES that are protected under Part 3 of the EPBC Act: 

 Wetlands of international importance Section 16 and 17B  

 Listed threatened species and communities Sections 18 and 18A 

 Listed migratory species Sections 20 and 20A 
 
On 29 November 2013, the Minister’s delegate determined the proposed activity must be assessed by a PER. This 
PER has been prepared to respond to the Guidelines as contained in Appendix A. A cross reference of each section 
of this PER with the Guidelines is outlined in Appendix T. In keeping with the Guidelines, the PER applies a risk-
based methodology to present an evaluation of the potential environmental impacts. This has been undertaken 
through a coordinated approach to collect and evaluate the relevant environmental information, with the specific aim 
to avoid, minimise or, where this is not possible, offset any impacts that may occur as a result of this Project. This 
information will provide the basis for ongoing coordinated management and monitoring frameworks upon approval of 
the Project. 

 

1.10 Feasible Alternatives 
 
Although the site has been utilised for agriculture in the past, amendments and iterations of the FCRC Planning 
scheme have resulted in the site being mapped as non-rural, which excludes the site from being considered as 
feasible for agricultural development, despite the site containing good quality agricultural soils. 
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The site has been approved for an 18 hole golf course and a 600 person’s equivalent resort in 1990 under the 
Hervey Bay City Council Plan 1985 , however the potential WQ impacts from managing an 18 hole golf course in 
close proximity to the RAMSAR wetland is considered in feasible. 
 
A feasible alternative use of the site would be to convert the entire site to a Solar Power Station, which would result in 
a solar generating capacity of ca 35-50 megawatt. Construction of the footprint adjacent to the foreshore would need 
to be scheduled to not impact the foreshore roosting requirements for wader birds during the summer season. 
 
The finalised project of A Solar Power Station would be a reasonably passive use in respect of wader bird’s 
disturbance and therefore a 200m buffer from HAT would not be justified.  
 
The feasible alternative of utilising the site for a standard urban subdivision in keeping with the surrounding 
landscape, would see the 64 ha of terrestrial landscape converted into 500 x 800m² lots, with the accompanying 
social impacts which urban subdivisions tend to bring, such as increased crime, social conflict, and further loss of 
biodiversity.  This alternative use of standard residential subdivision would require buffering of the foreshore for 
seasonal roosting requirements. 
 
This feasible alternative provides no possibility of mitigating the requirement for quality aged care retirement facilities 
for the projected 65+ age demographic for the Fraser Coast region. 
 
By planning to have the high quality retirement aged care facilities infrastructure footprint located in the highest 
elevation of the site in the southern section, and the passive use of Solar Power generation, in the lower elevation of 
the northern area of Lot 996, the proposal is considered to be a suitable compromise to ensure that retirement/aged 
care demand and local community expectations of sustainable development for the future of River Heads are met. 
 

1.11 Consequences of Not Proceeding 
 
Tables 1 and 2 below indicate that the FC population is set to double by 2030 and that the 45+ population at 2031 
will be (80,000) which is a 90% increase in the 2006 population. 
 
 Population forecasts were obtained from the Planning and Information Forecasting Unit (PIFU) data sheets for 
Hervey Bay, August 2007. For the purposes of this exercise the following assumptions were made: 

 The PIFU medium growth projection was selected;  
 The PIFU medium growth figure for 2026 was extrapolated to estimate the final total population figure for 

2056; 

 

 

Year  
PIFU Medium 

Growth Projections  
Adjusted Serviced 

Population Forecast  
% of Population 
Serviced  

2007   55,760   51,732  93%  

2011   61,553   57,527  93%  

2016   68,692   64,664  94%  

2021   77,459   73,641  95%  

2026   86,873   82,845  95%  

2056   130,198   126,170  97%  

Table 2, Medium PIFU forecast for the Hervey Bay area. 
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Figure 8 medium PIFU graph. 
 

 
Table 3 PIFU age structure, from Appendix F. 

 
The consequences of not proceeding with the project would see a deficit of quality aged health care retirement 
infrastructure in the FC region. 

 

Summary of Justification for Project Site Location 
 
Turtle Cove provides an opportunity to create a much needed high quality aged care / retirement facility, in a location 
that is; 

 Within 10km of the rapidly growing City of Hervey Bay, 

 Perfectly situated for maximum utilisation of the prevailing favourable wind direction, 

 Perfectly situated for maximum aesthetic effect, 

 A large former agricultural land use  lot , devoid of any significant terrestrial environmental values, 

 Capable of enhancing terrestrial environmental values,  

 Capable of delivering significant economic and recreational  benefits to the community of River Heads,  
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 Capable of protecting into perpetuity the significant marine values within the tidal landscape, 

 Capable of protecting and enhancing TO cultural heritage values of the Butchulla peoples, 

 Capable of producing an ecologically sustainable development footprint for the receiving environment. 

 Capable of eliminating discrepancies for previous approvals given by the state prior to the imposition of the 
RAMSAR mapping on freehold title with the relevant issues for compensation valued @$12-$20M. 

 
 
1.12 Scope, Structure and Legislative Basis for the Public Environment Report 
 
1.12.1 Overview 
The only key Commonwealth Act related to the regulation of TCHRV is: 

 Environment Protection and Biodiversity Conservation Act 1999. 
 
A number of regulations and guidelines assist in identifying and assessing the potential impacts of the 
Project on matters protected by these Acts. 
 

1.12.2 Environment Protection Biodiversity and Conservation Act 1999 
 
The EPBC Act is the Commonwealth’s principal piece of environmental protection legislation. Under Part 3 of the 
EPBC Act, a person must not take an action that has or is likely to have a significant impact on MNES, unless that 
person can rely on an exemption or obtain an approval from the Commonwealth Minister for Environment and 
Energy. Any activity that has the potential to significantly impact upon MNES is deemed to be a 'controlled action' 
and as such, requires this approval. 
 
The Significant Impact Guidelines 1.1: Matters of National Environmental Significance (Significant Impact Guidelines) 
provide overarching guidance on determining whether an action is likely to have a significant impact on a matter 
protected under the EPBC Act. 
 
The Significant Impact Guidelines 3.21 for 36 Migratory Shore Bird Species provides species specific guidance of 
managing the likely impacts and determining whether an action is likely to have a significant impact on these matters. 

 
 

1.13 Specific EPBC Act Matters Affected by the Project 
 Listed threatened species and communities Sections 18 and 18A, 

  Listed migratory species Sections 20 and 20A, 

 Wetlands of international importance Section 16 and 17B.  
 

The PER outlines how each of the above matters are likely to be affected by the Project. In particular, it details how 
these matters relate to the TCHRV environment; the duration of that interaction; and the short, medium and long term 
potential impacts from this action, as well as cumulative and consequential impacts.  
 
This is with specific consideration to any management and mitigation measures that will be implemented to reduce 
any such potential impacts. 
 
Further detail on the specific EPBC Act matters affected by the Project are outlined in Sections 2.4 and 2.5. 
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1.14 State Regulatory Framework 
1.14.1 Overview 
The Project has been assessed against the current State of Queensland environmental regulatory framework.  
 
The Project, and its components have been assessed against the following State legislation as part of permitting 
requirements: 

 Environmental Protection Act 1994 

 Marine Park Act 2004 

 Sustainable Planning Act 2009 

 Coastal Protection and Management Act 1995 

 Fisheries Act 1994 

 Transport Infrastructure Act 1994 

 Cultural Heritage Act 1996 

 State Development Planning Provisions ( Modules 8 and Module 10) 
 
 

1.14.2 Environmental Protection Act 1994 
The Environmental Protection Act 1994 (EP Act) places emphasis on managing Queensland’s environment within the 
principles of ecologically sustainable development. The objective of the EP Act is to “protect Queensland's 
environment, while allowing for development that improves the total quality of life, both now and in the future, in a 
way that maintains the ecological processes on which life depends (ecologically sustainable development)”. The EP 
Act is administered by the Department of Environment and Heritage Protection (DEHP). Under the EP Act, anyone 
undertaking an activity that may cause environmental harm must comply with the EP Act’s general duty of care, and 
approval is required for: 

 Activities that could cause actual or potential environmental harm via the generation of emissions or through 
carrying out the activity, 

 Environmentally Relevant Activities (ERAs), 

 Activities likely to cause land contamination (notifiable activities recorded on the Environmental 
Management Register) 

 All other notifiable activities listed in Schedule 3 of the EP Act. 
 
Sections 319 and 320 of the EP Act note that all persons have a duty of care to the environment. 
Therefore, it is not permissible to cause environmental harm (as defined in the EP Act) whilst undertaking any 
activity, unless all reasonable and practical means are taken to minimise that harm. To assist in meeting this duty of 
care, DEHP has prepared Environmental Protection Policies (EPPs). The EP Act outlines the scope and content for 
preparing EPPs to protect Queensland’s environment. These policies may be made with regards to the environment 
or anything that affects, or may affect, the environment. 
 

The objective of the Environmental Protection Regulations 2008 (EP Regulations) is to protect Queensland’s unique 
environment from point source pollution, while allowing ecologically sustainable development by ensuring: 

 Effective regulation of environmentally relevant activities 

 Effective regulation of environmental nuisance 

 Effective implementation of national agreements 
 
Schedule 2 of the EP Regulations under the EP Act lists various ERAs for which development approval and 
registration certificates are required to authorise those activities. The ERAs likely to be required for the Project are 
outlined in Table 1-1. 
Operation of the sewerage treatment plant and reuse, will require and ERA; 
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The Environmental Protection Act 1994 (EP Act) provides for the granting of environmental authorities for sewage 
treatment activities (ERA 63).  
 
These model operating conditions provide a framework of conditions that will apply to site specific applications for 
Environmentally Relevant Activity 63 across the State of Queensland, particularly for sewage treatment works.  
 
In assessing applications for ERA 63, the administering authority must address the regulatory requirements set out 
in the Environmental Protection Regulation 2008 and the standard criteria contained in the Environmental Protection 
Act. The administering authority will consider the regulatory requirements in the context of information about the 
environmental impacts of a project, provided through application documentation for an environmental authority.  

1.14.3 Marine Park Act 2004 
The main purpose of the Marine Park Act 2004 (MP Act) is to provide conservation of the marine environment. 
Marine parks established over tidal lands and waters protect and conserve the values of the natural marine 
environment, while allowing for its sustainable use. Park boundaries can be established over tidal lands and waters 
up to the highest astronomical tide (HAT). The parks include the subsoil below and airspace above their boundaries, 
and the plants and animals within them.  
 
The Great Sandy Marine Park is located contiguous to the Turtlecove Haven eastern boundary and it provides 
protection for Queensland tidal lands and tidal waters outside of Lot 996. 
The marine park supports the creation of a zoning system within the Great Sandy Straits, and complements the 
marine park through adopting similar zone objectives, and entry and use provisions for the protection of the clay pan 
roosting site.  
 
The management intent of the Turtle Cove Wader Bird Species plan is to ensure that the roosting areas are 
protected and maintained via a planning regime which is reflective of Division 8 of the Marine Park (Great Sandy) 
zoning plan 2006 for managing migratory shorebirds 
 

1.14.4 Sustainable Planning Act 2009 
The aim of the Sustainable Planning Act 2009 is to achieve sustainable planning outcomes 
through: 

 Managing the process by which development takes place, 

 Managing the effects of development on the environment, 

 Continuing the coordination and integration of local, regional and state planning (DLGP 2011). 
 
The SP Act provides the legislative framework for development assessment, through the Integrated Development 
Assessment System and the assessment of applications related to dredging triggered under the Acts described in 
this section. 
Schedule 6 of the Sustainable Planning Regulation 2009 identifies application assessment managers for Integrated 
Development Assessment System applications.  
 

          1.14.5 Fisheries Act 1994 
The main purpose of the Fisheries Act 1994 is to provide for the use, conservation and enhancement of the 
community’s fisheries resources and fish habitats – in a way that seeks to apply and balance the principles of 
ecologically sustainable development and promote ecologically sustainable development. 
Under Section 123 of the Act, it is an offence to unlawfully remove, damage or destroy a ‘marine plant’ (defined in the 
Act as: a plant that usually grows on, or adjacent to, tidal land, whether it is living, dead, standing or fallen). 
Operational work that is the removal, destruction or damage of a marine plant is assessable development and is 
assessed against the purposes of the Fisheries Act 1994.  
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Seagrass and algae growing adjacent to marine areas will not be affected by this proposal.  
 
The Project will not result in the removal and damage of marine plants and therefore a permit for this is not required. 
As a result, Module 5 of the SDAP was not required to be addressed. 
 

1.14.6 Aboriginal Cultural Heritage Act 2003 
The main purpose of the Aboriginal Cultural Heritage Act 2003 (ACH Act) is to provide effective recognition, 
protection and conservation of Aboriginal cultural heritage (Section 5 of the ACH Act). A person who carries out an 
activity must take all reasonable and practicable measures to ensure the activity does not harm Aboriginal cultural 
heritage (the ‘cultural heritage duty of care’) (Section 23 (1)). 
Native Title Claimants 
The detection of a disturbed midden in the SE corner of lot 996, required  a DATSIMA (Department of Aboriginal 

Torres Strait Islander and Multicultural Affairs) online request form under the Aboriginal Cultural Heritage Act 2003 

Section 28 – Duty of Care Guidelines,  which was  completed to identify the key indigenous stakeholders for 

Traditional Owner protocols required.  

The proposal is located within the Butchulla peoples land a sea claim #2 application QUD 288/09.  

Previously disturbed Shell middens have been identified in the SE corner of the site and engagement with the 

claimants Archaeological consultants (Archaeo*) is progressing to determine the most culturally appropriate planning 

framework for this site. 

A site visit to walk the country was conducted by REMC, Archeao and 4 TO claimants which included an inspection 

of the disturbed shell middens. 

*Mr Simon Gall Archaeo Cultural Heritage Services (0418 984 883) 
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Figure 9 Indicating shell midden in SE corner of Lot 996. 

 

 
1.14.7 Transport Infrastructure Act 1994 
The overall objective of the Transport Infrastructure Act 1994 (TI Act), consistent with the objectives of the Transport 
Planning and Coordination Act 1994, is to provide a regime that allows for and encourages effective integrated 
planning and efficient management of a system of transport infrastructure. The TI Act establishes the approach for 
the development and management Development which is a Material Change of Use (MCU) and which is inconsistent 
with a land use plan approved under the TI Act 1994, triggers assessment under Schedule 8 of the SP Act. 
 
 

1.14.8 Queensland State Development Assessment Provisions (SDAP)  

1.14.9   Purpose 
The State Development Assessment Provisions (SDAP) set out the matters of interest to the state for development 
assessment, where the chief executive administering the Sustainable Planning Act 2009 (the Act) is responsible for 
assessing or deciding development applications.  
The SDAP is prescribed in the Sustainable Planning Regulation 2009 (the Regulation), and contains the matters the 
chief executive administering the Act (the chief executive) may have regard to when assessing a development 
application as either an assessment manager or a referral agency. The chief executive may give these matters the 
weight the chief executive is satisfied is appropriate.  
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Schedule 3 of the Regulation prescribes development that is assessable development. Schedule 5 of the Regulation 
prescribes the matters that the chief executive may have regard to when assessing an application for particular 
development. Schedules 6 and 7 of the Regulation prescribe when the chief executive is an assessment manager or 
a referral agency for certain development applications.  
The SDAP is a statutory instrument made under the Act, and has effect throughout the state for development 
applications where the chief executive is the assessment manager or a referral agency.  

 
1.14.10 Statement of objectives  
 
The SDAP is an outcome of the introduction of the State Assessment and Referral Agency (SARA) on 1 July 2013, 
which is a key element of the reform of Queensland’s planning system. While land use planning in Queensland is 
primarily the responsibility of local government, matters of interest to the state are assessed by the state at a site 
level for certain aspects. By expressing the matters of interest to the state in development assessment in a complete 
and comprehensive manner, it will be easier for applicants to address these matters ‘up-front’ with the lodgement of 
their development application, rather than have to provide additional information to the state through a response to 
an information request. This process is further simplified by the inclusion of the fast track framework within SDAP.  
 
The SDAP contains the criteria for assessment by the chief executive as either an assessment manager or a referral 
agency, and provides applicants with: (1) increased transparency and clarity on how development can comply with 
the matters of interest to the state (2) clarity on when the state is to be involved in the assessment of a development 
application (3) qualifying criteria to enable self-identification of eligibility for fast track assessment pathway. Together 
with other elements of planning reform, such as the State Planning Policy, the rollout of new regional plans, and the 
progressive rollout of the fast track framework, State Assessment Referral Agency and the State Development 
Assessment Provisions will lead to greater certainty, fewer unnecessary delays, and better planning outcomes for 
Queensland communities. 

 
1.14.11 the relationship between the State Planning Policy and the SDAP 

 The State Planning Policy (SPP) is a key component of Queensland’s land use planning system, which enables 
development, protects our natural environment and allows communities to grow and prosper. The SPP defines the 
Queensland Government’s policies about matters of state interest in land use planning and development. When the 
chief executive is an assessment manager or a referral agency for a development application the SPA provides that 
the chief executive must, to the extent relevant and within the limits of the jurisdiction, assess the development 
application against the SPP, to the extent the SPP is not appropriately reflected in the local government’s planning 
scheme. Table 4 illustrates the relationship between the state interests expressed in the SPP and the modules of the 
SDAP — showing where there is an intersect with a matter of interest to the state in the SDAP.  
 
Further information about the SPP and copies of the SPP can be accessed at 
www.statedevelopment.qld.gov.au/about-planning/state-planning-policy.html.  
 
 

 

http://www.statedevelopment.qld.gov.au/about-planning/state-planning-policy.html
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Table 4, the relationship between the SPP and the SDAP Queensland State Development Module listing. 

 
 
1.14.12 Application  
 

The SDAP applies to the assessment of a development application by the chief executive:  
(1) as assessment manager  
(2) as a referral agency.  
 
The SDAP is not applied by local government in the assessment of development applications.  
In assessing and deciding a development application, the chief executive is bound by the decision-making rules 
outlined in the Act.  
 

1.14.13 Module 8. Native vegetation clearing  
 Queensland vegetation management state code  
 Purpose  
 

The purpose of the code is to regulate the clearing of native vegetation within Queensland to:  
(1) conserve remnant vegetation that is—  
(a) an endangered regional ecosystem  
(b) an of concern regional ecosystem  
(c) a least concern regional ecosystem (2) conserve vegetation in declared areas  
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(3) ensure clearing does not cause land degradation  
(4) prevent loss of biodiversity  
(5) maintain ecological processes  
(6) manage environmental effects of the clearing to achieve (1) through (5)  
(7) reduce greenhouse gas emissions  
(8) allow for sustainable land use.  
 
No mapped and hence regulated vegetation is located within the terrestrial landscape. 
Mapped and hence regulated vegetation is located below HAT, and is to be protected. 
 
SDAP module 8 responses are included in appendix D. 

 
1.14.14 Module 10.  
Coastal protection 10.1 Tidal works, or development in the coastal management 
district state code  
 
Purpose  
The purpose of this code is to ensure tidal works or development completely or partly within the coastal management 
district:  
(1) is managed to protect and conserve environmental, social and economic coastal resources  
(2) enhances the resilience of coastal communities to coastal hazards. 
 
SDAP module 10 responses are included in appendix D. 
 

 
1.14.15 Module 11.  
Wetland protection area  
11.1 Wetland protection area state code 11.1.1  
Purpose  
The purpose of the code is to ensure that development in wetland protection areas is planned, designed, constructed 
and operated to prevent the loss or degradation of wetland environmental values, or enhances the values of wetlands 
within these areas. 
 
This module is applicable to mapped wetlands above HAT. 
 
No mapped wetlands above HAT exist within the terrestrial landscape of Lot 996. 
 
SDAP module 11 responses are included in appendix D. 
 
 

1.14.16 Summary 
The Queensland Government regulatory framework offers a comprehensive set of assessment and approval 
processes for protecting the environment. As a trigger project, a number of State approvals have been required, the 
project has been given state approval with conditions and approval for the ERA to operate the sewerage treatment 
plant  will be required.  
 
The environmental impacts of the Project have been assessed against the state regulatory framework as part of the 
approval processes and relevant state regulatory approvals have been given. 
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CHAPTER 2  

2.0 DESCRIPTION OF THE ACTION 

Description of the action summary  

Turtle Cove  ( the action) is a high quality retirement facility with associated infrastructure comprising 500 

independent living units,  a 120 bed aged care  facility with village health, social and economic facilities and a 

standalone sewerage treatment plant utilising reusable class A water, in a clustered hub occupying the highest 

elevation of the southern half of Lot 996 SP 129069.  

The northern half of Lot 996 will contain a 10 ha open space and a 10+ megawatt Photovoltaic (solar panel) power 

station. 

The village hub has been purposely designed and  sited within the highest elevation of Lot 996 to effectively deal with 

optimisation of the climate aspects of predominantly coastal sea breezes, the aesthetics of the panoramic views of 

Fraser Island and the Great Sandy Straits, and  immunity from storm surge and projected Sea Level Rise . 

 The hub has also been purposely sited in recognition of the use of the central clay pan roosting site for MNES 

avifauna. 

 
2.1 Cumulative Impact Assessment 
 
The Cumulative Impact Assessment (CIA) focuses on the potential impacts on MNES listed under the EPBC Act, as 
well as the HEV of the receiving environment of the RAMSAR and Great Sandy Marine Park. 
 
 The two main areas of concern for any cumulative impacts are; 

 The potential for any ongoing accumulating impacts to the various Migratory wader species, arising from the 
construction and post construction activities. 

 The potential for any ongoing accumulating WQ impacts to the HEV of the receiving environment of the 
lower estuary waters of Basin 137. 

 
This Section has been prepared in response to Section 5.10.6 of the Guidelines (refer Appendix A) and discusses the 
following: 

 Cumulative impacts – potential impacts of the Project in the context of current pressures and known existing 
and planned activities in the area. 

 Consequential impacts – potential impacts of the Project that arise as a result undertaking construction  
 
Cumulative impacts are defined as identified in the Independent Review of the EPBC Act – Interim Report 
(Commonwealth of Australia 2009) as: 
“Cumulative impacts are effects which combine from different projects and which persist to the long-term detriment of 
the environment. Cumulative impacts refer to progressive environmental degradation over time, arising from a range 
of activities throughout an area or region, each activity considered in isolation being possibly not a significant 
contributor.” 
 
It is therefore, considered an appropriate definition for application to matters protected under the EPBC Act. 
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Cumulative impacts can result from individually minor, but collectively significant, actions taking place over a period 
of time, or from a combination of concurrent effects from a single action. Cumulative impacts can be additive, 
synergistic or interactive and can result in impacts that are larger, more significant and longer lasting than is the case 
with individual effects. Cumulative effects are most evident under the following conditions: 

 Spatial crowding or temporal overlap between existing development and operations and proposed 
development and actions. 

 Repeated removal or addition of resources due to existing and proposed development and operations. 

 Repeated alteration of the landscape in the development area (Cooper 2004). 
 

2.2. EXISTING AND KNOWN ACTIVITIES 

Turtle Cove is dominated by its terrestrial catchment, and its hydrological connectivity to the Ramsar/ GSMP, 

resulting in the ability for cumulative and consequential impacts being generated from within the catchment, and the 

marine environment exogenous to Lot 996. 

As an example, in 2014 the clay pan was subjected to an exogenous oil spill which resulted in significant impacts to 

the potential areas of Xeromys myoides habitat which were identified within Lot 996 .This event appears to have 

originated within the ramsar and entered the site via the northern channel near Mathiesons’ Homestead and 

remained within the colonising mangrove areas and drainage channels. (Refer figure12 ECOSURE 2014).  

In January, 2010, 2011 and 2013 the clay pan was subjected to significant flooding flows from the Mary catchment, 

with significant fine particle deposition (0.95-97µm). Annual hydrograph discharge during 2010 was 6,228,473 

megalitres, 2011 was 3,800,000 megalitres and 2012/13 was 2,651,525 megalitres (DE SILVA ET AL 2013).  

 
The Ramsar and GSMP wetland is a tidally dominated estuary system of approximately 10-20,000 years of 
existence, with previous connectivity to the mainland when the sea level was 100m lower than the present. Its 
dominant hydrological value is its dual inflow-outflow regime which is derived from opposing entries from the Hervey 
Bay inverse hypersaline embayment travelling south, and the Widebay bar travelling north, which creates a distinct 
minimal energy zone within the central estuary geomorphologies, and may eventually separate the wetland into 2 
discrete estuaries. 
 
To a lesser degree it is also influenced by the seasonal flood flow regime of the Mary River catchment, which has a 
mean annual flow of 2,355,000 megalitres. Episodic flood plumes are carried north into Hervey Bay and move west 
along the Hervey Bay coast which results in significant fine sediments deposition across all sea grass and inshore 
fringing corals containing Great Barrier Reef coral species (ZANN et al 2013). 
 
The Turtle Cove coastal saltmarsh was inundated by these events in 2011 and 2013 as depicted in figure 10 below  
which was taken from the space station in February 2013. 
 
Annual hydrograph discharge during 2010 was 6,228,473 megalitres, 2011 was 3,800,000 megalitres and 2012/13 
was 2,651,525 megalitres (DE SILVA et al 2013)  
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Figure 10 image taken from Space Station Feb 2013 courtesy of Commander Chris Hadfield. 

 

2.3 CUMULATIVE STORM WATER CATCHMENT IMPACTS 
 
Turtle Cove has undergone significant urban expansion from 2007-2015 as evidenced by the images below, which 
indicate that urbanisation has occurred in the upper catchment in the northern and southern areas of the site. This 
urbanisation has resulted in the current baseline for storm WQ entering the site from 3 drainage lines. This has 
resulted in water quality parameters exceeding thresholds under the Environmental Protection Policy for the receiving 
environment of the lower-mid estuary waters of basin 137.  
 
Inputs from the land use of the site would be minimal due to significant pasture cover and the site being grazed only 
by Macropus Giganteus and the only agricultural activity for the last 5 years of hay production. 
 
Water quality event sampling indicates that pH and notional turbidity units are slightly outside and total nitrogen is 
well outside the threshold, for lower estuary high ecological values which is indicative of an urbanised catchment with 
aged individual septic systems and no previous WSUD applications.  
 
pH levels may be related to geology as iron staining and salt scalds exist above the southern drainage channel. 
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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    



111 
 

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. 
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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. 
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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.  

 
 



148 
 
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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