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  6                             02/01/2014 4.18M 

Eastern Curlew  
Numenius madagascariensis 

256   

Whimbrel  
Numenius phaeopus 

37   

Caspian tern 
Sterna caspia 

14   

Bar tailed godwit  
Limosa lapponnica 

19   

White faced heron 
Egretta novahollandae 

9   

Gulled bill tern 
Sterna nilotica 

23   

Australian pelican  
Pelicannus conspiculatus 

65   

   7                        30/01/2014 4.14M 

Eastern Curlew  
Numenius madagascariensis 

39   

Whimbrel  
Numenius phaeopus 

8   

Caspian tern 
Sterna caspia 

7   

Bar tailed godwit  
Limosa lapponnica 

19   

Red caped plover  
Charadrius ruficapillus 

5   

White faced heron 
Egretta novahollandae 

4   

Gulled bill tern 
Sterna nilotica 

26   

  8                              01/02/2014 4.18M 

Eastern Curlew  
Numenius madagascariensis 

75   

Whimbrel  
Numenius phaeopus 

18   

Caspian tern 
Sterna caspia 

56   

Bar tailed godwit  
Limosa lapponnica 

28   

White faced heron 
Egretta novahollandae 

11   

Gulled bill tern 
Sterna nilotica 

29   

Australian pelican  
Pelicannus conspiculatus 

   

  9                             28/02/2014 4.08M 

Eastern Curlew  
Numenius madagascariensis 

15   

Whimbrel  
Numenius phaeopus 

3   

Caspian tern 
Sterna caspia 

6   

Bar tailed godwit  
Limosa lapponnica  

13   

Red caped plover  
Charadrius ruficapillus 

6   

White faced heron 
Egretta novahollandae 

8   

Gulled bill tern 
Sterna nilotica 

24   

   10                          29/03/2014 3.88M 
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Eastern Curlew  
Numenius madagascariensis 

35   

Whimbrel  
Numenius phaeopus 

19   

Caspian tern 
Sterna caspia 

9   

Bar tailed godwit  
Limosa lapponnica 

17   

Gulled bill tern 
Sterna nilotica 

15   

 
 
 
 
DISCUSSION 
 
10 Surveys were conducted during the late spring, late summer period to detect EAFF species. 
 
 Table 11   above contains the results.  
 
Survey was conducted from a high vantage point at 6MASL at MGA 94 Z56J UTM Easting 490554 Northing 7191687, approximately 
100 m east of the shoreline, to ensure that wader birds were not disturbed by attempting to get closer to any aggregations. 
 
Surveys were conducted at HAT peak and LAT peaks, to detect what areas of the roost site species were utilising. 
 
Surveys results conducted in the late evening were devoid of species, which would indicate predator avoidance action behaviour. 
 
During HAT events when the site was inundated with > 100mm of water, aggregations were generally at a distance of >150m from the 
shoreline with some aggregations as far as 300m from the shoreline, please refer to images below. 
 
During surveys,  flocks of waders were observed roosting and or slowly moving southwards within the site ,then embarking on flights 
away from the site , with some flocks landing  to roost/perch in the Mangrove forest to the east  and with some flocks returning to roost 
to the site after I hour. 
 
The roosting area is Free Hold title which is subjected to tidal inundation and therefore exists outside of the Great Sandy Ramsar 
Wetland and the Great Sandy Marine Park. 
 
The regulatory boundaries of these areas commence along the edge of the Mangrove forest which situates 470m east of the shoreline 
and HAT. 
 
Therefore all roosting occurs outside of the State and Federal regulatory boundaries; please refer to figure 12 below. 
 
The majority of roosting aggregations occur at a distance of >150-200m from the shoreline. 
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Image 17   taken on 23/07/2013 HAT 4.04M Urangan ,  image taken at 9.00am , looking north across the claypan  at , coordinates  
MGA 94 Z 56 J UTM, Easting 491079 Northing 7191386 , indicating Gull billed and Caspian terns roosting 250-300m from the 
shoreline , the lineal distance from the roost edge to the shoreline is 270m. 
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Image 18 taken on 21-08-2013 , HAT 3.55M , 9.00am , image taken at coordinates MGA 94z 56 j , Easting 490597  Northing 7191678 ,  
indicating Gull billed and Caspian terns roosting 250-300m from the shoreline , the lineal distance from the shoreline to the Mangroves 
is 470M ,lineal distance from HAT to roost edge is 250-300m . 
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Image 18 taken on 28/02/2014 indicating aggregation at > 200m from shoreline. 
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Image 19 taken on 28/02/2014 indicating aggregation at > 300m from shoreline. 
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Image 20 taken at MGA 94 Z 56J UTM Easting 490827 Northing 7191461 23/07/2013. 
 
The above image taken at the foot of the dam on the southern drainage gully, indicating approximately 300 Caspian and Gull billed 
terns aggregating at an average distance of > 200 meters from the shoreline. 
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Image 21 taken at MGA 94 Z 56J UTM Easting 490518 Northing 7191774 31/10/2013 HAT 3.44 M Urangan Harbour. 
 
The above image was taken at a point 500m north of the southern drainage gully , indicating approximately 200 Eastern Curlews 
aggregating in 100mm of water >150m from the shoreline. 
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Image 22 taken on 06/12/2013 6.00pm, indicating absence of roosting aggregations on site during late evening. 
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Figure 13 roosting site utilisation. 
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Listed migratory species  
Wetland Wader Birds  
 
An action will require approval if the action has, will have, or is likely to have a significant impact on a 
listed migratory species. Note that some migratory species are also listed as threatened species. The 
criteria below are relevant to migratory species that are not threatened. 

 
Significant impact criteria 
An action is likely to have a significant impact on a migratory species if there is a real chance or 
possibility that it will: 
 
• substantially modify (including by fragmenting, altering fire regimes, altering nutrient cycles or 
altering hydrological cycles), destroy or isolate an area of important habitat for a migratory species 
 
The roosting site will not be altered, destroyed or isolated. 
 
• result in an invasive species that is harmful to the migratory species becoming established in an 
area of important habitat for the migratory species, or 
 
Vulpes vulpes will be eradicated under an implemented pest management plan and domestic species will be managed under a domestic pet 
management plan. 
 
• seriously disrupt the lifecycle (breeding, feeding, migration or resting behaviour) of an ecologically 
significant proportion of the population of a migratory species. 
The roosting site will not be altered, destroyed or isolated. 

 
 
 
DISCUSSION  
 
The information above indicates that the main roost site ( aggregation) appears to be a minimum distance from theoretical  HAT and 
hence the shoreline  of 250-300m , it is generally accepted and recommended in contemporary wader bird management science , that 
roost sites have a minimum buffer of 200M  to restrict the normal disturbance activities of human interaction with sandy substrate  tidal 
zones.  
 
The roost site is a large claypan dominated by marine clays with a total absence of the normal sandy substrates associated with 
coastal environments which are generally intensively utilised for anthropogenic activities such as; 

 Walking, 

 Bait gathering 

 Dog excercising  

 Fishing  

 Swimming 

 Cycling and  

 4WD. 
 
Historically intensive disturbance of the roost site has not occurred, due to the site being private property with no easy public access 
combined with the absence of a typical sandy beach landscape , which naturally entices public utilisation. 
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Unlawful access by Quad bike has occurred as evidenced in the images shown11 along with some intrusion by local canids and Vulpes 
vulpes. 
 
Anecdotal evidence from the site manager indicates that neighbors occasionally utilise the terrestrial landscape for dog walking and for 
a recreational activities such as picknicking and bird watching.   
 
The roost site has been subjected to and is currently subjected to , noise from general urbanised activities such as building renovations 
and construction, lawn mowing, leaf blowing, traffic, loud music, commercial/domestic jet traffic and associated light planes, helicopters 
and ultra lights, since subdivision commenced in 1985.  
 
Noise associated with the proposed construction would not be an introduction of ‘new disturbance’ given that the birds utilising the site 
have been subjected to ‘above background ambient pre construction noise levels’ for 30 years. 
 
As a proactive management and mitigation activity, a post approval predator proof fence along the entire foreshore boundary above 
HAT , will be constructed to ensure that access to the roost site from pest predators and unlawful public access is completely removed.  
 
This necessary first activity construction disturbance will be timed so as to not occur during the summer migration period, when EAFF 
species utilise the site. 
 
 
 
Both Bar tailed godwit and Eastern curlew are recognised as possible surrogates for determining limits of change*, numbers in 2009 are 
lower than in 2005, and both species were absent during 2012 however far more annual species survey data would be required to 
identify a trend and allow any speculation or assumed correlation between noise and disturbance at the site, as opposed to climatic 
changes and habitat loss in the EAAF in countries other than Australia.  
 
Anecdotal evidence exits that some species may be utilising the RE 12.1.3 Mangrove system for roosting¥ , which is located at an 
average of 400M east of HAT . 
 
 The proposal recognises the importance of this site for Wader Birds, and will incorporate setbacks and buffering aspects to that effect. 
The HAT buffer allows for regular surveys to be undertaken with minimal disturbance to the roosting birds, to detect trends over the 
next decade. The EMP will ensure that engagement with QWSG and Fraser Coast Bird Watchers will result in continuous monitoring 
and data collection of all EAAF species. 
 
 The identified location of the aggregation at the roost site results in a buffer distance of > 250m, with no human interaction within the 
mudflat, which exceeds the recognised contemporary management distance of 200m, which is generally, applied to beach and estuary 
areas with high public access and usage of sandy substrates. 
 
 It therefore is considered unlikely that a significant impact as defined in the NES Significant Impact guidelines 1.1  will occur on the 
species listed as potentially utilising the site and or recorded as utilising the site, as the proposal includes protection of the roost habitat 
site.  
 
 
# QWSG 2005 , GSS Roost Mapping Project 2005, Mathiesons Homestead site.  
"QWSG Count Data , 2009,2012. 
* GSS ECD Draft 2009, pp79. 
 ¥ Personal communication, Malcolm Herbert , stating that Lesley Bradley confirmed mangrove roosting.  
 

Waders Data  
Table   below   lists all  EAAF(Bamford et al 2008)  wader species recorded using QWGS and REMC data , as utilising the site . 

                                                           
1111 Belldi 2014. 
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Species common 
name  

Scientific name  EAA* 
pop 

 EAA* 
Australian 
pop  

EAA* 
GSS 
estimate  

% EAA* 
pop in 
GSS  

 2009/12 
Oct/Dec  
Site counts  
% pop in GSS  

2005 Jan  
Site 
counts 
%pop 
GSS  

Bar tailed godwit   Numenius 
madagascariensis 

325,000 185,000 12986 3.95 0.15    (15) 
9.5      (930) 

(1400) 
11 

Whimbrel Numenius 
phaeopus 

100,000 7268 3128 3.12 5         (167) 
4.6       (151) 

(451) 
15 

Far eastern curlew Limosa lapponica 38,000 28,000 6018 21.5 3.5       (210) 
6.9 (405) 

(1182) 
15 

Common green 
shank 
 

Tringa nebularia 60000 19000 1069 1.9 No count (20) 
2 

Terek sandpiper 
 

Xenus cinereus 60000 23000 2494 4.0 No count (120) 
5.5 

Grey tailed tattler  
 

Heteroscelus 
brevipes 

50000 45000 7680 15 No count (182) 
2.8 

Lesser sand plover   
 

Charadrius 
mongolus 

140000 25000 1430 1.0 No count (85) 
5.8 

Great knot  Calidris 
tenuirostris 

380000 360000 Not listed  Not 
listed  

No count  (129) 
 

Greater sand plover  
 

Charadrius 
leschenaultii 

110000  73000 1430 No count  3 

Pacific golden plover  
 

Pluvialis fulva 100000-
1000000 

6561 Not listed  Not 
listed  

No count  1 

Red knot  
 

Calidris canutus 220000 135000 Not listed  Not 
listed  

No count  15 

Red Necked Stint  Calidris ruficollis 325000 270000 NL ND 0 592 

Table 11, EAAF counts. 
 
Non EAAF EPBC ACT 1999 Migratory Species  
 
Four migratory bird species which are not listed for the EAAF are recorded as utilising the roost site and 1 listed species is not.   

 
Species  QWSG Counts  2005 /2009/2012  REMC counts July 2013  
Great Egret  5/5  0 

Red Capped Plover  13/6 0 

Little Tern  2/0 0 

Sea Eagle  1 1 

Pectoral Sandpiper 0 0 

Table 12, non EAAF species. 
 

 
 

* All data taken from Bamford M, Watkins D, Bancroft W, Tischler G and J Wahl. 2008. Migratory Shorebirds of the East Asian - 
Australasian Flyway; Population Estimates and Internationally Important Sites. Wetlands International - Oceania. Canberra, 
Australia.  
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THREATENED LEPIDOPTERA  

Acrodipsas illidgei 

Illidge’s ant blue butterfly is recorded at 900m south of TCHRV (Beale 1998), within A.marina in symbiotic relationship with 
Crematogaster sp. Whilst a species specific survey has not been completed at TCHRV due to the likelihood of the species existing 
within the Mangrove forest, which does not exist on lot 996 FH title, the probability of the species existing is reasonable. 
 
Contemporary research on Acrodipsas illidgei indicates that the primary threat to the survival of the species is the removal of mature 
old growth mangrove forests likely to contain Crematogaster sp hosting Acrodipsas larvae.12 
 
A.illidgei was not observed during all vegetation surveys conducted within Lot 996 and this is not uncommon due to its cryptic nature 
(Breitfuss & Dale 2004)13. 
 
Perceptions of likely anthropogenic threats to this species centre around efforts to control Ocheloratatus vigilax,a mosquito species 
known for viral transmission. 
 
2 mitigation practises thought to potentially impact A.illidgei are: 

 Runnelling and 

 Applications of larvicides to salt marsh areas adjacent to mangrove systems. 
Commonly used chemicals for spraying are Bacillus thuringiensis var israelensis(Bti:Vectobac®), (S)-methoprene (Altosand®), and 
Temephos (Abate®). 
 
Contemporary research indicates that A.illidgei larvae are not likely to be impacted from the application of mosquito larval control 
chemicals due to; 

 Their existence deep within the trunks of Mangroves and, 

 Whether the proximity of applications is within salt marsh or mangrove forest. 
 
The mature and hence probable host mangroves for A.illidgei at TCHRV would be located within the mangrove forest within the GSS 
and GSMP adjacent to the eastern boundary of Lot 996 at distances of > 100m from the Sprobolus foreshore in the southern section of 
Lot 996, and at a distance of >450m from the Sprobolus foreshore in the central area of Lot 996, and at a distance of > 350m from the 
Sprobolus foreshore in the northern section of Lot 996.  
 

 There is no requirement for the removal of any Mangrove species or Sprobolus salt marsh at TCHRV.  

 There is no requirement for Runnelling as TCHRV clay pan does not contain large areas of Sprobolus salt marsh likely to hold 
substantial water for Ocheloratatus vigilax breeding. 

 Similarly there is no requirement for application of larval control chemicals to the foreshore areas of Sprobolus  salt marsh at 
TCHRV. 

 

 Significant impact criteria 
An action is likely to have a significant impact on a Endangered  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 

                                                           
12 http://www.bmrg.org.au/files/5414/0721/9505/MarvellousMangoveAustralia_3_HumanImpacts.pdf  
13 

https://www.researchgate.net/profile/Pat_Dale/publication/8614244_The_endangered_Illidge's_ant_blue_butterfly_%28Acrodipsas_il

lidgei%29_from_an_intertidal_habitat_managed_for_mosquito_control/links/5656914208ae1ef9297ab8f4.pdf?inViewer=0&pdfJsDo

wnload=0&origin=publication_detail  

https://www.google.com.au/url?sa=t&rct=j&q=&esrc=s&source=web&cd=7&cad=rja&uact=8&ved=0ahUKEwi3v8aMo9fJAhXDKJQKHZoADKMQFggyMAY&url=http%3A%2F%2Flepidoptera.butterflyhouse.com.au%2Flyca%2Fillidg.html&usg=AFQjCNE8bkmU4VqB3Qb_U_JU_FO742mc_Q
http://www.bmrg.org.au/files/5414/0721/9505/MarvellousMangoveAustralia_3_HumanImpacts.pdf
https://www.researchgate.net/profile/Pat_Dale/publication/8614244_The_endangered_Illidge's_ant_blue_butterfly_%28Acrodipsas_illidgei%29_from_an_intertidal_habitat_managed_for_mosquito_control/links/5656914208ae1ef9297ab8f4.pdf?inViewer=0&pdfJsDownload=0&origin=publication_detail
https://www.researchgate.net/profile/Pat_Dale/publication/8614244_The_endangered_Illidge's_ant_blue_butterfly_%28Acrodipsas_illidgei%29_from_an_intertidal_habitat_managed_for_mosquito_control/links/5656914208ae1ef9297ab8f4.pdf?inViewer=0&pdfJsDownload=0&origin=publication_detail
https://www.researchgate.net/profile/Pat_Dale/publication/8614244_The_endangered_Illidge's_ant_blue_butterfly_%28Acrodipsas_illidgei%29_from_an_intertidal_habitat_managed_for_mosquito_control/links/5656914208ae1ef9297ab8f4.pdf?inViewer=0&pdfJsDownload=0&origin=publication_detail
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The two recognised threats to A.illidgei will not occur at TCHRV. 
 
• reduce the area of occupancy of an important population 
 
The two recognised threats to A.illidgei will not occur at TCHRV. 
 
 
• fragment an existing important population into two or more populations 
 
The two recognised threats to A.illidgei will not occur at TCHRV. 
 
 
• adversely affect habitat critical to the survival of a species 
 
The two recognised threats to A.illidgei will not occur at TCHRV. 
 
 
• disrupt the breeding cycle of an important population 
 
The two recognised threats to A.illidgei will not occur at TCHRV. 
 
 
• modify, destroy, remove or isolate or decrease the availability or quality of habitat to the extent that 
the species is likely to decline 
 
The two recognised threats to A.illidgei will not occur at TCHRV. 
 
 
• result in invasive species that are harmful to a vulnerable species becoming established in the 
vulnerable species’ habitat 
 
The two recognised threats to A.illidgei will not occur at TCHRV. 
 
• introduce disease that may cause the species to decline, or 
• interfere substantially with the recovery of the species. 
 
The two recognised threats to A.illidgei will not occur at TCHRV. 
 
CONCLUSION 
It is therefore concluded that a significant impact to A.illidgei is not likely to occur. 
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2006 Hervey Bay Town Planning Scheme Natural Areas Overlay (NAO 2006) 
 
The tidal landscape of Lot 996 has been mapped as wetland on the NAO 2006 and up to 100m of the terrestrial 
landscape from HAT has also been mapped. The terrestrial mapping is erroneous due to no mapped remnant RE or 
substantial regrowth present. 
This is substantiated by the absence of any Bush fire hazard mapping for the site on the NAO 2006. The wetland 
mapping is also erroneous due to the GSS RAMSAR mapping layer being used, which does not reflect the legislative 
status of delineating Freehold title boundaries, which are exempt from both the GSS RAMSAR and GSMP 
jurisdictional boundaries. Please refer to appendix A. 
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Figure 14 QBPA mapping. 
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QUEENSLAND WETLAND BUFFER GUIDELINES 2011 
 
Lot 996 SP 129069 is unique in that it is freehold title which extends from the shoreline HAT east to the legal 
boundary of segment 36709 which constitutes the western most boundaries of the Great Sandy Ramsar wetland and 
the Great Sandy Marine Park. This boundary is located at a distance of 152m east from the south east corner of Lot 
996, 740m east of the end of Havenna Road, and 380m east of the North West corner of Lot 996. 
 
As a result of this survey, 57ha of Lot 996 exists below HAT and is not part of the Great Sandy Ramsar Wetland, nor 
the Great Sandy Marine Park jurisdictional zones. 
 
Section 13 (b) of the GSS RIS 201214 clearly indicates that Freehold Land is excluded from the mapped area of the 
Ramsar wetland. 
 

 
Figure 16, extract from GSS RIS , 2012. 
 
Schedule 3, 1, (2), (a), of the QLD Marine Park Regulation (2006) clearly indicates that Freehold Tidal lands are 
excuded from the Great Sandy Marine Park planning area. 
 

 
 
Figure 17 Extract from MPR QLD (2006). 
 
The mudflat area has  been designated as containig MIDDLE  ESTUARINE WATERS , NOT High Ecological Marine 
/Estuarine waters, where as the GSS Ramsar and GSMP waters have, please refer to figure 18 below. 

                                                           
14 Appendix A . 
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Accordingly the QLD Wetland Buffer Guidelines have been utilized to ensure protection of the MID ESTUARY waters 
of Lot 996 , and the HECME values of the GSS Ramsar and GSMP wetlands which commence at the boundary 
between Lot 996 and those waters. 
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Figure 15, GSS values mapping. 
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METHODOLOGY  
 
The guideline has been developed to assist with the design of a wetland buffer that will maintain wetland 
environmental values and protect wetlands from current and future threats from adjacent land uses. The buffer 
design method is based on the principle that an effectively designed and managed wetland buffer not only helps 
maintain and  protect the visible wetland, but also the suite of Wetland Environmental Values  (WEVs) that are 
unique to that wetland. 
 
Wetlands are a valuable natural resource, providing a range of social, economic and environmental values. 
 
 

QUEENSLAND WETLAND BUFFER GUIDELINES 2011 
 
Lot 996 SP 129069 is unique in that it is freehold title which extends from the shoreline HAT east to the legal 
boundary of segment 36709 which constitutes the western most boundaries of the Great Sandy Ramsar wetland and 
the Great Sandy Marine Park. This boundary is located at a distance of 152m east from the south east corner of Lot 
996, 740m east of the end of Havenna Road, and 380m east of the North West corner of Lot 996. 
 
As a result of this survey, 57ha of Lot 996 exists below HAT and is not part of the Great Sandy Ramsar Wetland, nor 
the Great Sandy Marine Park jurisdictional zones. 
 
Section 13 (b) of the GSS RIS 201215 clearly indicates that Freehold Land is excluded from the mapped area of the 
Ramsar wetland. 
 

 
Figure 16, extract from GSS RIS , 2012. 
 
Schedule 3, 1, (2), (a), of the QLD Marine Park Regulation (2006) clearly indicates that Freehold Tidal lands are 
excuded from the Great Sandy Marine Park planning area. 
 

                                                           
15 Appendix A . 
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Figure 17 Extract from MPR QLD (2006). 
 
The mudflat area has  been designated as containig MIDDLE  ESTUARINE WATERS , NOT High Ecological Marine 
/Estuarine waters, where as the GSS Ramsar and GSMP waters have, please refer to figure 18 below. 
 
Accordingly the QLD Wetland Buffer Guidelines have been utilised to ensure protection of the MID ESTUARY waters 
of Lot 996 , and the HECME values of the GSS Ramsar and GSMP wetlands which commence at the boundary 
between Lot 996 and those waters. 
nvironmental benefits. WEVs refer to the individual physical and biological characteristics associated with a particular 
wetland that provide its ecological, social and economic benefits and are sometimes referred to as ecosystem 
services. Determining the WEVs associated with a particular wetland is fundamental to using this guideline. 
 
Relationships to relevant legislation, planning and management Wetland buffers also need to be distinguished from 
wetland trigger areas under legislation. Trigger areas are those areas which trigger an assessment of the impacts for 
a development — the resulting buffer may be significantly narrower than the trigger area depending on the nature of 
the development. In keeping with a holistic approach to designing an effective buffer, a range of factors which are 
directly or indirectly relevant to wetlands and wetland buffers need to be taken into consideration when using this 
guideline. 
 
 
HBCC NAO 4.7.6 WETLANDS AND WATERWAYS CODE 2006 
 
Lot 996 is mapped as containing a wetland, PC 1 and AS 1.3 requires that, ‘Cleared, degraded or disturbed 
waterway or wetland areas within the development site are rehabilitated. Such areas are to be rehabilitated along 
their full length to a minimum width of 40 metres and in accordance with a detailed plan, approved by Council.’ 
 
The wetland located on lot 996, is not CLEARED, DEGRADED, OR DISTURBED, therefore no requirement for a 
40m rehabilitation buffer is required.  
 
AS 1.3 indicates that, ‘- Consideration of fauna habitat (including relevant national agreements such as CAMBA, 
JAMBA, RAMSAR); 
- provision of buffers’; should be applied. 
 
The proposal will implement a 50m vegetated buffer between the foreshore and development footprints. The 
development proposal will result in a minimum buffer distance to JAMBA/CAMBAR/RAMSAR values of 150m. Please 
refer to figures 21-32 depicting buffer cross sections. 
 
SDAP WETLANDS MODULE 11 
 Lot 996 SP 129069 is NOT located within a QLD Wetland Trigger Area please refer to figure 19 QLD referable 
wetlands map. 
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Module 11 Wetland Protection Code of the State Development Assessment Provisions (SDAP) requires that to meet 
PO 2 (a) development must provide an adequate buffer to a wetland in a ‘wetland trigger area’. 
 
 
PO 2.1 indicates that for a WETLAND LOCATED WITHIN A WETLAND TRIGGER AREA, the buffer must have a 
minimum width of 200m outside an URBAN AREA, or a buffer with a width of 50m for a wetland located within an 
URBAN AREA. 
 
 It could be reasonably argued that Lot 996 is adjacent to a wetland within an urban area, as the surrounding 
landscape is completely urbanized. 
 
The application of the Module 11 methodology and rationale results in a requirement for a buffer of 50m to be applied 
to Lot 996. 
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Figure 18 referable wetlands trigger map. 
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WETLAND ENVIRONMENTAL VALUES FRAMEWORK 
Designing the buffer using the Buffer Design Method consists of six major tasks (Figure 2), which are described more 
fully below: 
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TASK 1  
 
WEV IDENTIFICATION 
 

HYDROLOGY 
 
The GSS Ramsar and GSMP wetland is a tidally dominated estuary system of approximately 10-20,000 years of 
existence, with previous connectivity to the mainland16 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 hypersaline17 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 lessor degree it is also influenced by the seasonal flood flow regime of the Mary River catchment, which has a 
MAF18 of 2,355,000 MGL. 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 GBR coral species19. 
 
The Turtlecove coastal saltmarsh was  inundated by these events in 2011 and 2013 as depicted in image 23 , which 
was taken from the space station if Febuary 2013. 
 
Annual hydrograph discharge during 2010 was 6,228,473 MGL, 2011 was 3,800,000 MGL and 2012/13 was 
2,651,525 MGL20.  

                                                           
16 Wang 2008. 
17 Ribbe 2008. 
18 Pp8 , Chapter 15 , QWI/SKM ,  Hydrology assessment for Traveston Dam proposal , EIS , 2009 
19 Zann et al 2013. 
20 De Silva et al 2013 
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Figure 19, Mary River discharges, from De Silva et al 2013. 
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Figure 20 , sampling sites De Silva et al 2013. 
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Image 21, satellite image of Febuary 2013 flood plume at Turtlecove, image courtesy of Cmd Chris Hadfield. 
 
 
 
Elevated Holocene/Pleistocene dunal/groundwater recharge from the Cooloola sand masses in the east, and the 
Mary Basin sedimentary geology ridgelines, is considered to also be a significant component of hydrological 
influences21. 
 
Conversley the hydrological regime of the Turtlecove catchment area with connectivity to the proposed development 
has a MAF of 2000 MGL, which is 0.01% of the Mary River MAF. 
 
This 2000 MGL MAF is derived from the calculation of the area of drainage, which has been subjected to a potential 
infiltration loss coefficient of .45 which is a significant decrease over the reference infiltration.  
 
An impact on the ecological character (HYRDOLOGICAL FLOW REGIME) of a declared Ramsar wetland is 
significant if: 
• areas of the wetland are destroyed or seriously modified 
• there is a major and measurable change in the natural hydrological regime of the wetland (e.g. changes to the 
timing, duration and frequency of ground and surface water flows to and within the wetland) 
 
DISCUSSION 
In an average year of seasonal rainfall ca 2000MGL of runoff from the 132ha Turtlecove catchment above Lot 996, 
flows to the estuary via 3 drainage lines.This volume of water is an increase from the natural reference condition of 
much higher infiltration, as a result of the River Heads peninsula once being covered in lowland Eucalyptus 

                                                           
21 “Walking the landscape workshop’, ‘Determining the GDE influences for the GSS ramsar’. DEHP wetlands.  

TURTLECOVE  
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dominated forest with some isolated areas of notophyll littoral vine forest. The geoelogy is porous sedimentary labile 
sandstone, which is a recharge area potentially discharging to the GSS. 
 
This has resulted in a change in the ‘natural’ flow regime of the catchment, due to a 40% increase in non infiltration 
hard surfaces such as roads, roofs and compaction of urban lots, ie MAF has increased over the reference condition. 
 
The main drainage line in the south is a source of sediment  

 
Image 24 erosion gully to be rvegetated. 
The proposal is to modify these drainage lines by the addition of a treatment train designed to polish the input levels 
utilizing WSUD technology such as, swales and biorention basins, whilst not reducing the MAF. 
 
 
CONCLUSION 
The proposal footprint is unlikely to significantly impact the tidal dominated  GSS and or  the Mary River MAF 
hydrology of the Great Sandy Ramsar Wetland, nor the hydrology of the GSMP, as no major impact to the surface 
and groundwater flow regime is to occur, as a result of the proposal. 
 
 
PRIORITISATION  
Hydrological flow regime is a key driver and determinant of the GS Ramsar wetland.The 2 key dominators are the 
tidal regimes and the flood flows of the Mary Catchment. 
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This WEV is assigned a high priority rating, however it must be recognised that the proposal has no effect on these 
key drivers. 

 
FOOD WEBS  
The GSS Ramsar wetland is an open ended shallow coastal estuary with large marine productivity webs , from 
shallow tidally dominated sand bank systems with sea grass pastures to fringng Mangrove forests to shallow mud 
dominated systems with sprobolus/samphire ecosystems. These systems are all dominated by the nutrient and 
freshwater inputs from the Mary River catchment. The key determinant for effective productivity is salinity gradients, 
which often dominate species productivity 22 which in turn has a profound effect on the economy of the Fraser Coast. 
 
DISCUSSION 
 
The Importance of Mangrove and Saltmarsh Communities 
Estuarine wetlands, including mangrove and saltmarsh areas, provide valuable habitat and food sources for a variety 
of vertebrate and invertebrate species. Some of these are conservationally significant (e.g. wader birds) whilst others 
are of recreational and commercial importance, with the majority of commercially and recreationally important 
species of fish from eastern Australia dependent upon estuarine environments (Quinn 1992; Pollard 1976; Zeller 
1998). Shallow water and intertidal habitats are amongst the most productive environments for fisheries (Quinn 
1992). 
 
Mangrove forests are important habitats for fauna for a number of reasons. They input significant amounts of 
vegetable matter into the food chain, including leaves, fruits, wood and bark fragments that fall either directly into the 
water or to the ground. As these components decompose, they provide soluble nutrients, particulate organic matter 
anddetrital fragments that are eaten by crustacea such as prawns, crabs and some fish (e.g. Saintilan & Mazumder 
2004). Bacteria and fungi also feed on the decomposing matter and in turn are eaten by larger organisms (West 
1985). Mangroves also provide habitat and shelter for a range of fauna and flora (e.g. Morton et al. 1987). Mangroves 
are recognised as important bird rookeries (e.g. Driscoll 1990), and the sediment in which they grow typically 
supports both a high diversity and abundance of fauna. 
 
Saltmarsh areas provide permanent habitat for a number of animals, including crabs, mosquitos and other insects. 
Saltmarsh also provide temporary habitat for fish during spring tides, and many fish species (including many that are 
recreationally and commercially important) have been recorded in saltmarsh.  
 
Crabs play a major role in saltmarsh ecosystems, Large clutches of crab larvae are produced in saltmarsh areas 
during the spring tides when the marsh is inundated; in fact, the highest concentrations of zooplankton in estuaries 
are found in spring tides in saltmarshes (Saintilan & Mazumder 2004). This concentrated release of plankton into the 
water column can be an important food source for other organisms such as fish, including some commercially 
important species (Saintilan & Mazumder 2004). As well as providing prey for wader birds and other animals, crabs 
perform bioturbation and nutrient cycling functions vital for the ongoing health of saltmarsh communities. 
 
An impact on the ecological character (food webs ) of a declared Ramsar wetland is significant if: 
 
• the habitat or lifecycle of native species, including invertebrate fauna and fish species, dependent on the wetland is 
seriously affected 
• there is a major and measurable change in the physico-chemical status of the wetland (e.g. salinity, pollutants, 
nutrients, temperature, turbidity), and 
 
 
 

                                                           
22 Halliday ,I , Robbins J, Freshwater flows for sub tropical estuaries. 2002. 
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CONCLUSION 
The proposal is to ensure that no development is located below HAT or within the Sprobolus/samphire (threatened 
coastal saltmarsh community) dominated mud flat within Lot 996 and therefore no serious effect to the ‘habitat and 
lifecycle of invertebrate fauna and fish species’ dependent on the GS Ramsar wetland is to occur and no major 
physic-chemical alteration is to occur due to WSUD meeting the HEV of the wetland. 
 
No invasive species are to be introduced, resulting in the protection and ongoing marine productivity potential of this 
key ecosystem and hence food web value. 
 
PRIORITISATION 
Foodwebs of the GS Ramsar wetland are highly dependent on the salinity gradient regime which is dependent on the 
natural freshwater flow regime of the Mary River catchment, high flow flood events are the key driver for 
phytoplankton productivity23 as a result, nutrient loadings and fresh pulses are the key driver for estuarine productivity 
in subtropical systems24. 
 
This WEV has been given a high priority rating, however it must be recognized that the MAF regime of the Turtle 
Cove catchment, is not of a scale to significantly impact the foodwebs of the GS Ramsar. 

 
 
PHYSICAL HABITAT 
The mangrove systems fringing the mudflat are significant ecosystems for saline crustacea production and the 
mudflat is a significant site for hipsid crabs. The mudflat areas immediately adjacent to the fringing mangrove 
systems are utilized at low tide by Egretta novaehallandiae for feeding and the mangrove forest is utilized by some 
wader species as a roost site during HAT inundations, when there is ca 300mm of water across the site. 

                                                           
23 Saeck et al, 2013, ‘Flow events drive patterns of phytoplankton distribution along a river–estuary–bay continuum’. 
24 Halliday ,I , Robbins J, Freshwater flows for sub tropical estuaries. 2002. 
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Image 24 taken from the terrestrial area of lot 996 , indicating the boundary of the GSS Ramsar and GS marine park 
boundaries. 
 
DISCUSSION  
Crabs play a major role in saltmarsh ecosystems, Large clutches of crab larvae are produced in saltmarsh areas 
during the spring tides when the marsh is inundated; in fact, the highest concentrations of zooplankton in estuaries 
are found in spring tides in saltmarshes (Saintilan & Mazumder 2004). This concentrated release of plankton into the 
water column can be an important food source for other organisms such as fish, including some commercially 
important species (Saintilan & Mazumder 2004). As well as providing prey for wader birds and other animals, crabs 
perform bioturbation and nutrient cycling functions vital for the ongoing health of saltmarsh communities. 
 
An impact on the ecological character (physical habitat) of a declared Ramsar wetland is significant if: 
 
• the habitat or lifecycle of native species, including invertebrate fauna and fish species, dependent on the wetland is 
seriously affected 
• there is a major and measurable change in the physico-chemical status of the wetland (e.g. salinity, pollutants, 
nutrients, temperature, turbidity). 
 
 
 
CONCLUSION 
The proposal is to ensure that no development is located below HAT or within the Sprobolus/samphire (threatened 
coastal saltmarsh community) dominated mud flat within Lot 996 and therefore no serious effect to the ‘habitat and 
lifecycle of invertebrate fauna and fish species’ dependent on the GS Ramsar wetland is to occur and no major 
physic-chemical alteration is to occur due to WSUD meeting the HEV of the wetland. 
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No invasive species are to be introduced, resulting in the protection and ongoing marine productivity potential of this 
key ecosystem and hence food web value. 
PRORITISATION  
This WEV has been given a high priority rating due to the acknowledged habitat values. 
 
 

NUTRIENT CYCLING 
Cycling (uptake, transformation, movement and re-uptake) of minerals, compounds, or elements that promote 
biological growth or development in a wetland ecosystem, including repeated pathways of particular nutrients or 
elements from the environment through one or more organisms back to the environment; includes primary production 
and the carbon, nitrogen and phosphorus cycles. 
 
DISCUSSION 
The mudflat is an important area for nutrient uptake as it is subjected to significant flood flow innundations from the 
mouth of the Mary River, which currently has N and P levels bordering or exceeding guideline limits25.The inshore 
health report for the Burnett/Mary 2013 indicates that a vast improvement in reduction of nutrient levels is required to 
protect the coral and sea grass values of the GS Ramsar and Hervey Bay. 
 
WSUD for the proposal will assist in ensuring that HEV WQO thresholds are met , however the GS Ramsar is 
dominated by the Mary River and not the Turtle Cove catchment. 
 
An impact on the ecological character (NUTRIENT CYCLING) of a declared Ramsar wetland is significant if: 
 
• the habitat or lifecycle of native species, including invertebrate fauna and fish species, dependent on the wetland is 
seriously affected or  
• there is a major and measurable change in the physico-chemical status of the wetland (e.g. salinity, pollutants, 
nutrients, temperature, turbidity), 
 
CONCLUSION 
With the application of WSUD and suitable treatment train polishing, HEV WQO thresholds will be met. 
It is therefore unlikely that ‘there will be a major and measurable change in the physico-chemical status of the GS 
Ramsar wetland (e.g. salinity, pollutants, nutrients, temperature, turbidity)’, and or its ability to ensure correct nutrient 
cycling processes. 
 
PRIORITISATION 
This WEV has been given a medium priorty rating as the dominating influences are the tidal and flood regimes of the 
Mary River catchment. Turtle Cove catchment MAF is 0.01% of the Mary River MAF. 
 

SEDIMENT TRAPPING AND SEDIMENT STABILISATION 
 
Sediment supply to the mudflat is primarily from the tidal dominated flow regime and flood depositon of the Mary 
River. 
 
Secondary sediment supply is from the Turtle Cove catchment. 
 
DISCUSSION 
The mangrove forest along the property boundary between LOT 996 and the GS Ramsar  acts as a principal 
sediment trapping system during episodes of wind generated wave action which causes resuspension of turbidity 

                                                           
25 Esselmont G. 2008 , Mary Basin WQIP. 
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within the GS Ramsar. There are 3 drainage channels across the mudflat which transfer sediment during episodes of 
high rainfall flows.These channels are being colonized by Avicennia marina , which is considered to be  a reflection of 
predicted SLR impacts to samphire/sprobolus mudflats in Queensland26 
 
The mangrove colonization will eventually alter the mudflat to a Mangrove forest dominated site as sediment is the 
key driver of colonization.27 
 
WQ sampling in 2013 /14 measured NTU @ 12. 

 
Image 25 northern flow channel with mangrove colonization. 
 
An impact on the ecological character (sediment transportation) of a declared Ramsar wetland is significant if: 
• there is a major and measurable change in the physico-chemical status of the wetland (e.g. salinity, pollutants, 
nutrients, temperature, turbidity). 
 
 
 

                                                           
26 *Beumer, J P, Sully, DW and Couchman, D, 2012. Fish Habitat Vulnerability Mapping in Coastal Queensland. Report 1: Moreton Bay 

Region. Queensland Government, 61pp. 
27 Mcdougal A, 2012 , Mangrove colonization in the Kolan River QDNRM. 
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CONCLUSION  
 
WSUD implementation within the development footprint will ensure that NTU is maintained at the HEV WQO 
threshold of <8 for middle estuary waters. Larger scale sediment transfer will be dominated by the rate of colonization 
of mangrove species and predicted increased intensity of flooding events28, as witnessed in 2011 and 2013. 
It is unlikely that a ‘major or measurable change’ in reference state NTU within the GS Ramsar will be created by the 
proposal. 
 
PRIORITISATION 
This WEV has been given a medium priority rating as the dominating influences are SLR related Mangrove 
colonization combined with Climate Change predicted storm/flooding intensity increases. The extreme wether 
episodes in 2011 and 2013 have had a significant impact of the seagrass and coral systems of the GS Ramsar and 
Hervey Bay29 
 

CONSERVATION SIGNIFICANCE 
The GS Ramsar is a wetland of International significance, due to  being  an outstanding example of a sand passage 
estuary in a relatively undisturbed  state containing excellent examples of intertidal wetlands that are found along the  
Queensland coast.It  represents an area of biogeographic significance as it is a transitional zone between essentially 
temperate and tropical flora (particularly mangrove wetlands) and fauna  contains patterned fens, a rare type of 
wetland in Australia that has not previously been recorded in subtropical regions of the world  is important habitat for 
conservationally significant species including dugong, turtles and the Illidge’s ant blue butterfly is very important to 
migratory shorebirds; it is one of the three most important migratory stopovers in Australia for shorebirds from the 
northern hemisphere, and is an important feeding, spawning, migration and nursery area for fisheries stocks. 
 
DIVERSITY  
The mudflat area contains 2 differing marine ecosystems: 

 Regional Ecosystem 12.1.2 Saltpan vegetation comprising Sporobolus virginicus grassland and samphire 
herbland. Grasses including Zoysia macrantha subsp. macrantha sometimes present in upper portions of 
tidal flats. Includes saline or brackish sedgelands. Occurs on Quaternary estuarine deposits. Marine 
plains/tidal flats. (BVG1M: 35b) 

 Mangrove shrubland to low closed forest. Occurs on Quaternary estuarine deposits. (BVG1M: 35a) 
 
 
DISCUSSION 
RE 12.1.3 occupies ca 7ha of the mudflat tidal zone comprising the northern zone which is a mixture of mangrove 
system and open samphire areas, as well as the drainage channels across the landscape. 
RE 12.1.2 occupies ca 50ha of the tidal landscape with 3 distinct areas of samphire dominated by Tecticornia 
australsica and Sueda australis with A.marina seedlings. 
 
The southern area of the mudflat contains an exposure of the Jurrasic Maryborough Formation sedimentary basin 
deposition below HAT and has significant Avicenia marina colonization. 

                                                           
28 QDNRM 2008, Climate Change Impacts on Water Supply in the Widebay Burnett Region. 
29 Loder et al 2012, Reef Check Fraser Coast Project. 
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Image 26 southern samphire/saltcouch ecosystem with Maryborough basin sedimentary deposition and mangrove 
system colonizing from the east. 
 
NATURALNESS 
The below HAT area has not been subjected to any significant anthropogenic disturbances such as geomorphology 
alteration from earthmoving , vegetation clearances , drainage incisions , infill or excavations for marine 
infrastructure. 
 
The mudflat has been subjected to some minor intrusions of illegal vehicle acess although this has not resulted in 
any significant impacts to the samphire systems. 
Therefore the area has to a large extent remained in a relatively natural functional state. 
 
 
TREATENED SPECIES AND ECOSYSTEMS  
The below HAT area contains ca 50ha of MNES Coastal Saltmarsh Community. 
 
DISCUSSION 
The conservation advice for Coastal Saltmarsh indicates that main threats to the ecosystem are; 
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 Clearing and fragmentation 
No clearing or fragmentation of the ecosystem is to occur 
 

 'Land-claim' or infilling 
No reclamation or filling of the extent of the ecosystem is to occur 
 

 Altered hydrology/tidal restriction 
No alteration of the tidal hydrological regime is to occur 
 

 Invasive species 
A small infestation of Baccharis halimifolia is to be removed under a pest management plan 
 

 Climate change 
A minimum 40m landward buffer is to be created and revegetated to RE 12.1.1 specifications 
 

 Mangrove encroachment 
Qld DAFF wil decide on mangrove management. 
 

 Recreation 
Public Acess to the below HAT area is to be restricted by fencing 
 

 Pollution/litter 
A predator proof fence will retrict tidal intrusion of flotsam and regular clean ups will occur 
  

 Eutrophication 
WSUD will ensure that HEV WQO for inputs will meet threshold levels. 

 Acid Sulfate Soils 
 

 Grazing 
Macropus giganteus and Wallabia bicolour are the only grazers. 
 

 Insect control 
Insect control is to be managed by passive means 
  

 Evaporative salt production and other mining 
Not Applicable  
 

 Inappropriate fire regimes 
A fire regime management plan based on biodiversity burning is to be implemented. 
 
An impact on the ecological character (naturalness/threatened species communities/conservation signficance) of a 
declared Ramsar wetland is significant if: 
• areas of the wetland are destroyed or seriously modified 
• there is a major and measurable change in the natural hydrological regime of the wetland (e.g. changes to the 
timing, duration and frequency of ground and surface water flows to and within the wetland) or 

 invasive species are introduced into the wetland. 
 
CONCLUSION  
The sprobolus/samphire MNES mudflat and Mangrove system within Lot 996 is to be protected with suitable 
buffering and acess restrictive fencing, to protect its naturalness and conservation significance, it is a recognized 
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wader bird roost site, with EAFF species recorded, although data from 2006 indicates a decline in visitation numbers 
which may be a result of northern hemisphere habitat destruction, as opposed to any significant loss of habitat within 
the GS Ramsar. 
 
 
The proposal is to protect the Coastal Saltmarsh Community and mudflat by ensuring that only the terrestrial 
landscape (above HAT) contains the development footprint in conjunction with a 50m vegetated  
This infrastructure will be located at a minmum distance of 100m from the MNES Temperate Coastal Saltmarsh 
Community, ensuring that no loss of this community is to occur. 
 
It is proposed that discussions and negotiations with the QLD Marine Parks and Wildlife agency, with a view to 
surrender to the crown of the below HAT habitat, which encompasses 57 Ha of exceptionally high conservation 
values, for addition to the GS Ramsar and GSMP will occur. 
 
Wader bird roost habitat on sandy substrates are generally  subjected to significant anthropogenic disturbance from 
public access for activities such as fishing, bait gathering, dog excersising.  
 
In this instance the roost site is located on FH title which is mudflat with no sandy beach like substrate , generalized 
public access has been historically limited and will be totally restricted, ensuring that wader species which utilize the 
site , will not be ‘seriously affected’ and that ‘invasive species’ ( Vulpes vulpes and Felis cattus) will be restricted. 
 
No areas of the wetland are to be destroyed or seriously modified and there will be no serious affect on the habitat or 
lifcycle of native species including verterbrate fauna, which are dependent on the wetland 

 
PRIORITISATION  
This WEV has been assigned a high priority rating as it is the dominant conservation value. 

 
 
 
MATERIAL BENEFITS FROM THE WETLAND  
 
MITIGATION OF THE IMPACTS OF CLIMATE CHANGE 
Tidal saltmarshes and mangrove systems are carbon sinks and so play a crucial role in mitigation of rising 
atmospheric carbon levels.  
Annual carbon storage is estimated to range from 4.6 to 8.7 Tg C yr-1 for tidal salt marshes, and to 52 Tg C yr-1 for 
mangrove ecosystems30. 
 
COASTAL SHORELINE AND BANK STABILISATION AND STORM PROTECTION 
The significant extent of the mangrove forest which borders the GS Ramsar/ GSMP boundary with Lot 996, serves as 
significant storm surge buffer from any potential storm surge arising from a Tropical cyclonic distrurbance. The 
system will act as an energy dissapator which will protect the mudflat and foreshore areas from significant wave 
damage.  
 
 
TRAPPING, STORAGE AND TREATMENTS OF CONTAMINANTS. 

                                                           
30 Quintana-Alcantara, Carlos Eduardo, "Carbon Sequestration in Tidal Salt Marshes and Mangrove Ecosystems" (2014).Master's 

Projects. Paper 19. 
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The ecosystems of the mudflat may have the ability to assimilate inputs and the presense of mangrove colonization 
may be a reflection of this species adapting to and reacting to higher N and P levels within the drainage channels of 

the mudflat,Tn and P are 700µg/l and 300µg/l above HEV WQO thresholds respectively , although some science 

indicates that high nutrient levels may be negative for Mangrove species 31.  
 
An impact on the ecological character (material benfits) of a declared Ramsar wetland is significant if: 
• areas of the wetland are destroyed or seriously modified 
• there is a major and measurable change in the natural hydrological regime of the wetland (e.g. changes to the 
timing, duration and frequency of ground and surface water flows to and within the wetland) or 
• invasive species are introduced into the wetland. 

 Leading to the loss of any material benefits from the wetland  
 
CONCLUSION 
 
No destruction or serious modification, major and or measurable change in the natural hydrological regime of the 
wetland (e.g. changes to the timing, duration and frequency of ground and surface water flows to and within the 
wetland) or introduction of invasive species, leading to a loss of carbon sequestration ability, shoreline impacts from 
storm surge protection, nor interference with assimilative capacity, are likely to occur, as the mudflat is to be 
protected. 
 
PRIORITISATION 
This WEV has been assigned a high prioritization due to the GS ramsar playing a key role on carbon sequestration. 
 

TASK 2  
 
IDENTIFYING THE REQUIRED SUPPORT AREAS FOR WEV 
 
The aim of this task is to specify the required Wetland Support Area (or distance) necessary to protect each of 
the identified Priority WEVs. This can be a complex process that may require literature reviews and 
research, expert knowledge, consultation with technical experts and ground-truthing if the information in this guideline 
is inadequate. 
 
Some information sources describing buffer distance requirements for specific WEVs are provided in Appendix F. 
However, care should be taken to ensure that any references used are analysed in relation to the wetland being 
investigated, as each site will be unique in terms of location, WEVs and other characteristics. 
 
For each Priority WEV identified in Task 1 use the proforma in Appendix C (Table B: Wetland Support Area 
requirements) to describe the role, attributes and width of the Wetland Support Area that will support 
and maintain the value. 
 
For example, a particular wetland may have the following WEVs and require the associated characteristics of a 
Wetland Support Area: 

 hydrological processes — requires critical flow paths for recharge / flushing to maintain hydrological 
connectivity and hydrological regimes for the wetland  

 distinct species such as freshwater cod — require overhanging vegetation to shade water and reduce 
extremes in temperature 

 mitigating wetland — requires an area the wetland can migrate to, to allow for factors such as erosion, 
sea-level rise, changed weather patterns.

                                                           
31 Nutrition of mangroves      Ruth Reef1,2,3,     Ilka C. Feller4 and     Catherine E. Lovelock1,3.2010. 
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Figure 22, conceptualization of Turtlecove wetland system. 
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The cross sectional mapping and diagrams (Figures 23- 31 ) clearly indicates a minimum buffer width to HAT of 
50m , and buffer widths to the GSMP and GSS Ramsar wetland with widths varying from; 

 160m at AA 

 260m at BB 

 360m at CC 

 470m  at DD 

 550m  at EE.



  121                                                                        

 

 
 
 

WEV LISTING 
 

WEV Category WEV Characteristic Description Supporting processes WEV rating 
(H/M/L 

Priority Comment 

Wetland Processes Hydrological processes Salinity gradient regulation  Hydrological  
Flow regimes  

H H GSS Ramsar is dominated by the Mary River and 
NS tidal prism 

 Food webs  Paenidae / Crustacea production Nutrient and salinity 
gradients  

M H Vulnerable to salinity gradients if MAF is over 
extracted. 

 Physical habitat Aquatic trophic systems  WQ M H Vulnerable to external terrestrial  inputs  

 Nutrient cycling Uptake functions Viability of  remnant  and 
riparian systems  

H M Elevated inputs upstream , insitu treatments 
planned 

 Sediment trapping and 
Stabilisation 

Erosion reduction  
Reed system assimilation  

Flow regimes  
Upstream LU  

H H Current channels effective , minimal exotics , 
WSUD mitigation GSS is dominated by Mary flood 
plumes. 

Conservation 
Significance 

Diversity LZ 1/2/3 interfaces  Geology  H M Good example of  Littoral dunal estuarine 
palustrine landscapes  

 Naturalness Unmodified Climate change L L Naturalness of samphire/mangrove/sprobolus 
systems to be kept intact and protected. 

 Special Features Mangrove/ Saltmarsh ecotones Tidal prism M L Relative connectivity and  intactness of the 2 
systems  

 Distinct or Unique species Wader bird roosting site Intactness  H H Roosting area to be suitable buffered and protected   

 Representativeness and/or Unique 
Habitat 

2  wetland RE systems  intactness M M Relative connectivity and  intactness of the 3 
systems 

 Threatened Species and 
Ecosystems, including Habitats 

MNES/MSES avifauna Habitat viability  H H  recorded  and utilizing samphire roosting site 

 Priority Species and Ecosystems  roosting area migratory birds  Habitat viability  H H recorded  and utilizing samphire roosting site 

 Ecological Connectivity Upstream palustrines  RE intactness    

Material 
Benefits from 
Wetland 
Ecosystems 

Mitigation of impacts of climate 
change 

May serve as temporal resource 
for migratory birds  

Habitat viability H H Remnant systems act as carbon sinks , and the 
GSS ramsar tidal regime will dictate severance of 
the wetland into two distinct wetlands. CC impacts 
are likely to be intensified flood events, which may 
change the physico-chemical values due to severe 
flooding and extended hypersalinity from reduced 
temporal scales of fresh water pulses. 

 Coastal shoreline and bank 
stabilization and storm protection 

Serves as a surge velocity 
reducer for storm events  

Mangrove expansion H H Large energy absorption area and mangrove 
colonization is modeled to remove coastal 
saltmarsh systems in SEQ. 

 Local climate regulation      

 Biological control of pest species 
and diseases and support of 
predators of agricultural pests 
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 Trapping, storage and/or treatment 
of contaminants 

Elevated Nutrient assimilations  Habitat viability H H Intactness and improvements of remnant systems 
produces WQ buffering to HEV WQO  

 Flood control NA      

 Primary production NA      

 Genetic resources NA      

 Water supply NA      

 Drinking water NA      

 Farm Water Supply NA      

 Irrigation NA      

 Stock watering NA      

 Industrial Uses NA      

 Aquaculture NA     

 Human consumers of aquatic 
Foods 

Fisheries productivity   H H Linkage to GS RAMSAR inshore coral reef habitats  

 Wetland products, such as animal 
and plant material 

Fisheries productivity   H H Commercial and recreational fisheries productivity  

Activities Recreation Sustainable Wetland exploration   M M  

 Tourism Tours   M M  

 Education Potential for wetland research 
centre adjacent  

 M M  

Cultural 
Resources 

Aboriginal or Torres strait Islander      

Table 13 WEV listing framework. 

 
 
WEV RISK PRIORITISATION FRAMEWORK 
 

Priority WEV  Stressors  Pressure Impact Seperation Area  
Y/N  

Impact rating  Likelyhoo
d  

Overall 
impact  

Maj
or 
Dir
ect 
Pre
ssu
re 

COMMENTS  

Salinity gradient regulation  Flow regimes alteration Production 
decline  

Y 2 2 4 N Dependent on inflow /outflow hydrology 
and MAF regimes of Mary basin 

Paenidae / Crustacea 
production 

Salinity gradient  La nina /El nino  Production 
decline 

Y 2 2 4 N Dependent on inflow /outflow hydrology 
and MAF regimes of Mary basin 

Aquatic trophic systems  Nutrient  
Levels  

Adjacent & 
Upstream LU  

Eutrophication  Y 2 3 6 N Can  be managed at property  scale with 
WSUD 

Uptake functions Biomass decline  Vegetation decline  Eutrophication  Y 1 3 3 N Can be managed by WSUD and protection 
of mangrove/samphire systems   
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Erosion reduction  
Reed system assimilation  

Salinity gradients  La nina /El nino Production 
decline 
Eutrophication 

Y 1 3 3 N Juncus/sprobolus/mangrove interface to be 
protected 

LZ 1/2/3 interfaces  CC La nina /El nino Ecosystem loss  N 1 4 4 N Unmanageable  

RE modification  Exotics  Non management Ecosystem loss Y 1 3 3 N To be managed  

Mangrove/ 
Saltmarsh/palustrine ecotones 

Salinity gradient  La nina /El nino  Production 
decline 
Eutrophication 

Y 2 3 6 N To be protected  but Unmanageable due to 
dominance of predicted MAF inputs and 
extreme weather events as seen in 2013 
from CC and SLR  

Possibly Acid frogs  Ph  WQ inputs  Habitat removal  Y 1 3 3 N Not present but To be managed  

Possible foraging  area 
migratory birds  

Disturbance  CC Habitat removal  Y 1 3 3 N Adequate buffering to be applied  

Xeromys myoides  Predators   Habitat removal Y 1 2 2  Not recorded but potential habitat available 
predation  and WQ risk to be managed. 

Upstream palustrines  Impacts  Urbanisation  Habitat removal  N 3 3 6 N No intact palustrines up stream 

May serve as temporal 
resource for migratory birds  

Flow regime  La nina /El nino Habitat removal  Y 1 3 3 N Adequate buffering to be applied.  

Elevated Nutrient assimilations Vegetation  
removal 

Upstream 
Urbanisation  

Production 
decline 
Eutrophication 

Y 2 3 6 N To be managed with WSUD and protection 
of receiving  environment  ecosystems. 

Fisheries productivity  Nutrient  
Levels  
Salinity gradients 

La nina /El nino 
CC 
Flow regime 
change  

Production 
decline 
Eutrophication 

Y 2 3 6 N To be managed with WSUD and protection 
of receiving environment ecosystems ( no 
loss of mangrove/sprobolus/samphire 
systems . 

Table 14 HEV risk prioritization framework. 

 

SEPERATION SUPPORT AREAS FRAMEWORK 
 

Priority WEV  Separation Area M  Support area M  Overall 
impact  

Buffer M  Comments  
Assumptions   

Salinity gradient regulation  10-50 10-50 4 50 Dependent on the flood regimes of the Mary and tidal hydrological flow regimes of the GSSS 
 .MAF of turtlecove is not to be reduced. FW inputs from TC to be managed with WSUD. 

Paenidae / Crustacea 
production 

10-50 10-50 4 50 Dependent on the flood regimes of the Mary and tidal hydrological flow regimes of the GSSS 
 .MAF of turtlecove is not to be reduced. FW inputs from TC to be managed with WSUD. 

Aquatic trophic systems  10-50 10-50 4 50 Dependent on the flood regimes of the Mary and tidal hydrological flow regimes of the GSSS 
 .MAF of turtlecove is not to be reduced. FW inputs from TC to be managed with WSUD. 

Uptake functions 10-50 10-50 4 50 Unlikely to be reduced due to marine ecosystems being protected. 

Erosion reduction  
Reed system assimilation  

10-50 10-50 4 50 Unlikely to be reduced due to marine ecosystems being protected. 

LZ 1/2/3 interfaces  10-50 10-50 4 50 Unlikely to be reduced due to marine ecosystems being protected. 

RE modification  10-50 10-50 4 50 Unlikely to be reduced due to marine ecosystems being protected. 

Mangrove/ 
Saltmarsh/palustrine ecotones 

10-50 10-50 4 50 Unlikely to be reduced due to marine ecosystems being protected. 
Risk of SLR mangrove colonization and loss of coastal saltmarsh cannot be mitigated. 
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Possibly Acid frogs  10-50  10-50 2 50 Undetected. 

Possible foraging  area 
migratory birds  

50-150 50-150 3 50-200 Impacts at the flyway scale cannot be mitigated, however roosting area is to be protected and buffered resulting in 
stabilization of visitation rates. 

Xeromys myoides 30-50 30-50 2 50 50m rvegetated buffer and predator proof fencing with pest management, likely to benefit habitat potetnails 

May serve as temporal 
resource for migratory birds  

50-150 50-150 3 50-200 Impacts at the  EAFF flyway scale cannot be mitigated , roosting area is to be protected and buffered resulting in 
stabilization of visitation rates. 

Marine species 50-200 50-200 3 50-400 50m rvegetated buffer and predator proof fencing with pest management, likely to benefit habitat potetnails 

Elevated Nutrient assimilations 10-20  6 10-20 Unlikely to be reduced due to marine ecosystems being protected 

Fisheries productivity  10-50 10-50 6 50M Dependent on the flood regimes of the Mary and tidal hydrological flow regimes of the GSSS 
 .MAF of turtlecove is not to be reduced. FW inputs from TC to be managed with WSUD. 

Table 15 seperation and support buffers framework. 

 
BUFFERING  
 CROSS SECTIONS DESCRIPTIONS 
 
AA 
Cross section AA originates at the edge of the ILU AT MGA 94 z 56j UTM Easting 491231 Northing 7191332 and terminates at the boundary of the GSS RAMSAR/GSMP at 
MGA 94 Z 56J UTM Easting 491259 Northing 7191477, 160m to the east. 
 
The origin point is at 7 M ASL with a 70 M sloping buffer to HAT and a 90 M buffer to the GSS RAMSAR/GSMP boundary, resulting in a buffer width from the infrastructure 
footprint to the GSS RAMSAR/GSMP boundary of 160m.  
 
BB 
Cross section BB originates at the edge of the roadway at MGA  94 z 56j UTM Easting 491016 Northing 7191343 and terminates at the boundary of the GSS RAMSAR/GSMP 
at MGA 94 Z 56J UTM Easting 491084 Northing 7191596, 260m to the east. 
 
The origin point is at 5.5 M ASL with a 70 M sloping buffer to HAT and a 200 M buffer to the GSS RAMSAR/GSMP boundary, resulting in a buffer width from the infrastructure 
footprint to the GSS RAMSAR/GSMP boundary of 260m.  

 

 
CC 
Cross section CC originates at the edge of the ILU   at MGA 94 Z 56j UTM Easting 491779 Northing 7191402 and terminates at the boundary of the GSS RAMSAR/GSMP at 
MGA 94 Z 56J UTM Easting 491031 Northing 7191657, 360m to the east. 
 
The origin point is at 6 M ASL with a 77 M sloping buffer to HAT and a 290 M buffer to the GSS RAMSAR/GSMP boundary, resulting in a buffer width from the infrastructure 
footprint to the GSS RAMSAR/GSMP boundary of 360m.  
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DD 
Cross section DD originates at the edge of the roadway at MGA 94 Z 56j UTM Easting 490625 Northing 7191540 and terminates at the boundary of the GSS RAMSAR/GSMP 
at MGA 94 Z 56J UTM Easting 491008 Northing 7191810, 470m to the east. 
 
The origin point is at 7 M ASL with a 30 M sloping buffer to HAT and a 440 M buffer to the GSS RAMSAR/GSMP boundary, resulting in a buffer width from the infrastructure 
footprint to the GSS RAMSAR/GSMP boundary of 470m. 
 
 
EE 
Cross section EE originates at the edge of the ILU at MGA 94 Z 56j UTM Easting 490493 Northing 7191741 and terminates at the boundary of the GSS RAMSAR/GSMP at 
MGA 94 Z 56J UTM Easting 490984 Northing 7192045, 550m to the east. 
 
The origin point is at 7 M ASL with a 80 M sloping buffer to HAT and a 470 M buffer to the GSS RAMSAR/GSMP boundary, resulting in a buffer width from the infrastructure 
footprint to the GSS RAMSAR/GSMP boundary of 550m. 
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Figure 23 support and separation areas. 
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Figure 24 wetland buffer cross sections. 
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Figure 25 AA cross sectional diagrammatic. 
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Image 27 indicating location of cross section AA and GSS RAMSAR GSMP boundary.                                                                                                                                                        Image 28 indicating location of cross section AA  
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Image 29 indicating location of cross section BB.   
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Figure 27 CC cross sectional diagrammatic. 
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Image  30 indicating location of cross section CC. 
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Figure 29 DD cross sectional diagrammatic.  
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Image 31 indicating location of cross section DD.
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Figure 31 EE cross sectional diagrammatic. 
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                 Image 32 indicating location of cross section EE. 
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Image 33 panorama angle from North to South. 
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Image 34 panorama angle north to south 

North  
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Image 35 panorama angle looking south. 
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Image 36 panorama angle looking south. 
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