
 

13 February 2013 
 
 
Referral Business Entry Point 
Environment Assessment Branch 
Department of Sustainability, Environment, Water, Population and Communities 
GPO Box 787, 
CANBERRA  ACT  2601 
 
 
Dear Sir/ Madam, 
 
RE:  REFERRAL UNDER THE EPBC ACT – GAINSBOROUGH GREENS, YAWALPAH ROAD, 

PIMPAMA, QUEENSLAND. 

 
Pursuant to Chapter 4 of the Environment Protection and Biodiversity Conservation Act 1999, please 
accept this correspondence as a Referral to the Department of Sustainability, Environment, Water, 
Population and Communities, for the following Development: 
 

Residential subdivision at Gainsborough Greens, Pimpama, Queensland, described as Lot 801 
on SP246484, Lot 2 on RP803861, Lot 1 on RP48903, Lot 1 on SP208816, Lo2 138 on 
W312339, Lot 2 on RP29966, Lot 2 on SP246472, Lot 3 on SP246472, Lot 4 on SP246472, and 
Lot 5 on SP257481. 

 
Habitat Environment Management Pty Ltd has been engaged by the applicant of the above mentioned 
development to undertake the necessary referrals under the EPBC ACT.  In accordance with the 
requirements of the Department, one (1) complete hardcopy and one (1) electronic copy of the referral 
documentation including the relevant forms, figures and a copy of the Development Application is 
provided. 
 
Please advise whether the proposed action is likely to have a significant impact and if formal assessment 
and approval is required. 
 
If there are any questions please don’t hesitate to contact the undersigned on (07) 5596 3355 or at 
ben@habitat.net.au 
 
Kind Regards, 

 
Ben Pascoe 
Manager Environmental Science and Planning 
 
Attached 
Referral Forms (EPBC Act) 
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Referral of proposed action 
What is a referral? 

The Environment Protection and Biodiversity Conservation Act 1999 (the EPBC Act) provides for the 
protection of the environment, especially matters of national environmental significance (NES). Under the 

EPBC Act, a person must not take an action that has, will have, or is likely to have a significant impact on 

any of the matters of NES without approval from the Australian Government Environment Minister or the 
Minister’s delegate.  (Further references to ‘the Minister’ in this form include references to the Minister’s 

delegate.) To obtain approval from the Environment Minister, a proposed action should be referred.  The 
purpose of a referral is to obtain a decision on whether your proposed action will need formal assessment 

and approval under the EPBC Act.  

Your referral will be the principal basis for the Minister’s decision as to whether approval is necessary and, if 

so, the type of assessment that will be undertaken. These decisions are made within 20 business days, 

provided that sufficient information is provided in the referral.   

Who can make a referral? 

Referrals may be made by or on behalf of a person proposing to take an action, the Commonwealth or a 
Commonwealth agency, a state or territory government, or agency, provided that the relevant government 

or agency has administrative responsibilities relating to the action. 

When do I need to make a referral? 

A referral must be made for actions that are likely to have a significant impact on the following matters 

protected by Part 3 of the EPBC Act: 

• World Heritage properties (sections 12 and 15A) 

• National Heritage places (sections 15B and 15C)  

• Wetlands of international importance (sections 16 and 17B) 

• Listed threatened species and communities (sections 18 and 18A) 

• Listed migratory species (sections 20 and 20A) 

• Protection of the environment from nuclear actions (sections 21 and 22A) 

• Commonwealth marine environment (sections 23 and 24A) 

• Great Barrier Reef Marine Park (sections 24B and 24C) 

• The environment, if the action involves Commonwealth land (sections 26 and 27A), including: 

• actions that are likely to have a significant impact on the environment of Commonwealth land 

(even if taken outside Commonwealth land); 

• actions taken on Commonwealth land that may have a significant impact on the environment 

generally; 

• The environment, if the action is taken by the Commonwealth (section 28) 

• Commonwealth Heritage places outside the Australian jurisdiction (sections 27B and 27C) 

You may still make a referral if you believe your action is not going to have a significant impact, or if you are 
unsure. This will provide a greater level of certainty that Commonwealth assessment requirements have 

been met.  

To help you decide whether or not your proposed action requires approval (and therefore, if you should 

make a referral), the following guidance is available from:  

• the Policy Statement titled Significant Impact Guidelines 1.1 – Matters of National Environmental 

Significance. Additional sectoral guidelines are also available.  

• the Policy Statement titled Significant Impact Guidelines 1.2 - Actions on, or impacting upon, 

Commonwealth land, and actions by Commonwealth agencies.  
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• the interactive map tool (enter a location to obtain a report on what matters of NES may occur in that 

location). 

Can I refer part of a larger action? 

In certain circumstances, the Minister may not accept a referral for an action that is a component of a larger 
action and may request the person proposing to take the action to refer the larger action for consideration 

under the EPBC Act (Section 74A, EPBC Act). If you wish to make a referral for a staged or component 

referral, read ‘Fact Sheet 6 Staged Developments/Split Referrals’ and contact the Referral Business Entry 
Point (1800 803 772). 

Do I need a permit? 

Some activities may also require a permit under other sections of the EPBC Act or another law of the 

Commonwealth. Information is available on the Department’s web site. 

Is your action in the Great Barrier Reef Marine Park? 

If your action is in the Great Barrier Reef Marine Park it may require permission under the Great Barrier Reef 
Marine Park Act 1975 (GBRMP Act). If a permission is required, referral of the action under the EPBC Act is 
deemed to be an application under the GBRMP Act (see section 37AB, GBRMP Act). This referral will be 

forwarded to the Great Barrier Reef Marine Park Authority (the Authority) for the Authority to commence its 
permit processes as required under the Great Barrier Reef Marine Park Regulations 1983. If a permission is 

not required under the GBRMP Act, no approval under the EPBC Act is required (see section 43, EPBC Act). 
The Authority can provide advice on relevant permission requirements applying to activities in the Marine 

Park. 

The Authority is responsible for assessing applications for permissions under the GBRMP Act, GBRMP 
Regulations and Zoning Plan. Where assessment and approval is also required under the EPBC Act, a single 

integrated assessment for the purposes of both Acts will apply in most cases. Further information on 
environmental approval requirements applying to actions in the Great Barrier Reef Marine Park is available 

from http://www.gbrmpa.gov.au/ or by contacting GBRMPA's Environmental Assessment and Management 

Section on (07) 4750 0700. 

The Authority may require a permit application assessment fee to be paid in relation to the assessment of 

applications for permissions required under the GBRMP Act, even if the permission is made as a referral 
under the EPBC Act. Further information on this is available from the Authority: 

Great Barrier Reef Marine Park Authority 

2-68 Flinders Street PO Box 1379 
Townsville QLD 4810  

AUSTRALIA  

Phone: + 61 7 4750 0700 

Fax: + 61 7 4772 6093 

www.gbrmpa.gov.au  

 

Do I have to pay for my referral or assessment / what are the fees? 

Currently the department does not impose fees for environmental impact assessments referred and assessed 
under the EPBC Act. However, fees are proposed as part of cost recovery reforms to the EPBC Act. The 

commencement of cost recovery is subject to an amendment Bill being passed by Parliament and the 

making of regulations. Further details on the proposed cost recovery arrangements can be found in the draft 
EPBC Act Cost Recovery Impact Statement which is available at 

http://www.environment.gov.au/epbc/publications/consultation-draft-cost-recovery.html.  

The department will inform you of your liability for potential fees prior to the introduction of cost recovery 

arrangements. Cost recovery arrangements will only apply to proposed actions referred to the department 
after 8 May 2012.   

Your proposed action may be subject to fees for environmental impact assessments if: 

• your referral is determined a controlled action and is still undergoing assessment under the EPBC Act 
at the commencement of cost recovery. Fees will only apply to the assessment work undertaken by 

the department after the commencement of cost recovery; and/or  

• you submit an action management plan for approval of the Minister after the commencement of cost 

recovery. Please note this will only apply if an action management plan is listed as a condition of the 

approval decision under the EPBC Act. 
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There will be no retrospective charging for the stages of assessment initiated before cost recovery 
commences. Fees will only apply to those stages of the assessment that occur after cost recovery 

commences.     

What information do I need to provide? 

Completing all parts of this form will ensure that you submit the required information and will 

also assist the Department to process your referral efficiently. If a section of the referral 
document is not applicable to your proposal enter N/A. 

You can complete your referral by entering your information into this Word file.  

Instructions 

Instructions are provided in blue text throughout the form. 

Attachments/supporting information 

The referral form should contain sufficient information to provide an adequate basis for a decision on the 

likely impacts of the proposed action. You should also provide supporting documentation, such as 
environmental reports or surveys, as attachments.  

Coloured maps, figures or photographs to help explain the project and its location should also be submitted 
with your referral. Aerial photographs, in particular, can provide a useful perspective and context. Figures 

should be good quality as they may be scanned and viewed electronically as black and white documents. 

Maps should be of a scale that clearly shows the location of the proposed action and any environmental 
aspects of interest. 

Please ensure any attachments are below two megabytes (2mb) as they will be published on 
the Department’s website for public comment.  To minimise file size, enclose maps and figures 

as separate files if necessary. If unsure, contact the Referral Business Entry Point for advice. 

Attachments larger than two megabytes (2mb) may delay processing of your referral. 

Note: the Minister may decide not to publish information that the Minister is satisfied is 

commercial-in-confidence.   

How do I submit a referral? 

Referrals may be submitted by mail, fax or email.  

Mail to: 

Referral Business Entry Point  

Environment Assessment Branch  
Department of Sustainability, Environment, Water, Population and Communities 

GPO Box 787  

CANBERRA ACT 2601 
 

• If submitting via mail, electronic copies of documentation (on CD/DVD or by email) are appreciated. 

Fax to: 02 6274 1789 

• Faxed documents must be of sufficiently clear quality to be scanned into electronic format.  

• Address the fax to the mailing address, and clearly mark it as a ‘Referral under the EPBC Act’. 

• Follow up with a mailed hardcopy including copies of any attachments or supporting reports. 

Email to: epbc.referrals@environment.gov.au 

• Clearly mark the email as a ‘Referral under the EPBC Act’. 

• Attach the referral as a Microsoft Word file and, if possible, a PDF file.  

• Follow up with a mailed hardcopy including copies of any attachments or supporting reports. 

What happens next? 

Following receipt of a valid referral (containing all required information) you will be advised of the next steps 
in the process, and the referral and attachments will be published on the Department’s web site for public 

comment. 
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The Department will write to you within 20 business days to advise you of the outcome of your referral and 
whether or not formal assessment and approval under the EPBC Act is required. There are a number of 

possible decisions regarding your referral: 

The proposed action is NOT LIKELY to have a significant impact and does NOT NEED approval 

No further consideration is required under the environmental assessment provisions of the EPBC Act and the 

action can proceed (subject to any other Commonwealth, state or local government requirements).  

The proposed action is NOT LIKELY to have a significant impact IF undertaken in a particular 

manner  

The action can proceed if undertaken in a particular manner (subject to any other Commonwealth, state or 

local government requirements). The particular manner in which you must carry out the action will be 

identified as part of the final decision. You must report your compliance with the particular manner to the 
Department. 

The proposed action is LIKELY to have a significant impact and does NEED approval 

If the action is likely to have a significant impact a decision will be made that it is a controlled action.  The 

particular matters upon which the action may have a significant impact (such as World Heritage values or 
threatened species) are known as the controlling provisions. 

The controlled action is subject to a public assessment process before a final decision can be made about 

whether to approve it. The assessment approach will usually be decided at the same time as the controlled 
action decision. (Further information about the levels of assessment and basis for deciding the approach are 

available on the Department’s web site.) 

The proposed action would have UNACCEPTABLE impacts and CANNOT proceed 

The Minister may decide, on the basis of the information in the referral, that a referred action would have 

clearly unacceptable impacts on a protected matter and cannot proceed.   

Compliance audits 

If a decision is made to approve a project, the Department may audit it at any time to ensure that it is 
completed in accordance with the approval decision or the information provided in the referral. If the project 

changes, such that the likelihood of significant impacts could vary, you should write to the Department to 
advise of the changes. If your project is in the Great Barrier Reef Marine Park and a decision is made to 

approve it, the Authority may also audit it. (See “Is your action in the Great Barrier Reef Marine Park,” p.2, 
for more details).  

For more information  

• call the Department of Sustainability, Environment, Water, Populations and Communities Community 

Information Unit on 1800 803 772 or  

• visit the web site www.environment.gov.au/epbc 

All the information you need to make a referral, including documents referenced in this form, can be 
accessed from the above web site.
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Referral of proposed action 
 

Project title: 
 

 

1 Summary of proposed action 
NOTE: You must also attach a map/plan(s) showing the location and approximate boundaries of the area in which the 

project is to occur. Maps in A4 size are preferred. You must also attach a map(s)/plan(s) showing the location and 
boundaries of the project area in respect to any features identified in 3.1 & 3.2, as well as the extent of any freehold, 

leasehold or other tenure identified in 3.3(i).  
 

1.1 Short description 
Use 2 or 3 sentences to uniquely identify the proposed action and its location. 

The proposed action involves the operational works including tree clearing associated with the 
Gainsborough Greens staged residential subdivision. The site includes the existing Gainsborough 
Greens Golf Course and surrounding land. Development of the site involves a master planned 
community including a mixed use urban village surrounded by a range of residential housing 
options and supporting land uses, an internal road network and large areas of open space. 
 

1.2 Latitude and longitude 
Latitude and longitude details 

are used to accurately map the 
boundary of the proposed 

action. If these coordinates are 

inaccurate or insufficient it may 
delay the processing of your 

referral. 
 

 Latitude Longitude 

location point degrees minutes seconds degrees minutes seconds 

       
1 27 49 34.029 153 19 46.231 
2 27 48 02.349 153 19 53.450 
3 27 48 58.789 153 19 39.387 
4 27 48 48.373 153 19 29.436 
5 27 48 47.573 153 19 05.090 
6 27 48 43.329 153 18 50.064 
7 27 48 51.921 153 18 34.690 
8 27 48 09.480 153 18 33.029 
9 27 47 57.519 153 18 24.142 
10 27 47 57.192 153 18 17.405 
11 27 48 14.483 153 18 15.144 
12 27 48 11.439 153 17 58.390 
13 27 48 16.751 153 17 55.518 
14 27 48 26.997 153 18 05.940 
15 27 48 31.304 153 17 52.863 
16 27 48 55.134 153 17 33.871 
17 27 49 16.802 153 18 05.500 
18 27 49 02.263 153 18 01.802 
19 27 48 57.633 153 18 05.639 
20 27 48 57.967 153 18 09.683 
21 27 49 03.782 153 18 11.239 
22 27 49 05.472 153 18 21.061 
23 27 49 20.025 153 18 18.599 
24 27 49 29.983 153 19 20.037 
25 27 49 21.931 153 19 23.479 
26 27 49 20.209 153 19 28.094 
27 27 49 26.870 153 19 34.081 
28 27 49 32.516 153 19 34.868 
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 The Interactive Mapping Tool may provide assistance in determining the coordinates for your project area.  
 

If area less than 5 hectares, provide the location as a single pair of latitude and longitude references. If area greater 
than 5 hectares, provide bounding location points.  

 
There should be no more than 50 sets of bounding location coordinate points per proposal area. 

 
Bounding location coordinate points should be provided sequentially in either a clockwise or anticlockwise direction. 

 
If the proposed action is linear (eg. a road or pipeline), provide coordinates for each turning point. 

 
Do not use AMG coordinates. 

1.3 Locality and property description 

Provide a brief physical description of the property on which the proposed action will take place and the project 
location (eg. proximity to major towns, or for off-shore projects, shortest distance to mainland). 

 
Gainsborough Greens is located approximately 2 km east of the Pacific Highway on Yawalpah 
Road, Pimpama, in the northern Gold Coast region. Yawalpah Road runs along the southern 
boundary of the site, with the eastern and western boundaries bounded by Kerkin Road and the 
Old Pacific Highway respectively. The north of the site is bounded by rural properties. 

1.4 Size of the development 

footprint or work area 
(hectares) 

 
The Gainsborough Greens 
development excluding 
developed lots is 
approximately 462 ha 

 

1.5 Street address of the site 

 
Gainsborough Greens, 
Yawalpah Road, Pimpama 
 

 

1.6 Lot description  

Describe the lot numbers and title description, if known. 

 
Lot 801 SP246484, Lot 2 RP803861, Lot 1 RP48903, Lot 1 SP208816, Lot 138 W312339, Lot 2 
RP29966, Lot 2 SP246472, Lot 3 SP246472, Lot 4 SP246742, Lot 5 SP257481. 
 

1.7 Local Government Area and Council contact (if known) 

If the project is subject to local government planning approval, provide the name of the relevant council contact 
officer. 

 

Gold Coast City Council. 
 

1.8 Time frame 
Specify the time frame in which the action will be taken including the estimated start date of construction/operation. 

 

No specific time frame can be provided for completion of the entire development, as it will be 
dependent on many factors including commercial demand for residential dwellings in the region. 
It is envisioned the entire development will be ongoing over the next ten years. 
 

1.9 Alternatives to proposed 

action 
Were any feasible alternatives to 

X No 
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taking the proposed action 

(including not taking the action) 
considered but are not 

proposed? 

 

 Yes, you must also complete section 2.2 

1.10 Alternative time frames etc 

Does the proposed action 
include alternative time frames, 

locations or activities? 

X No 

 Yes, you must also complete Section 2.3. For each alternative, 

location, time frame, or activity identified, you must also complete 

details in Sections 1.2-1.9, 2.4-2.7 and 3.3 (where relevant). 

1.11 State assessment 
Is the action subject to a state 

or territory environmental 
impact assessment? 

X No 

 Yes, you must also complete Section 2.5 

1.12 Component of larger action 

Is the proposed action a 
component of a larger action? 

X No 

 Yes, you must also complete Section 2.7 

1.13 Related actions/proposals 
Is the proposed action related to 

other actions or proposals in the 
region (if known)? 

X No 

 Yes, provide details: 

1.14 Australian Government 
funding 

Has the person proposing to 

take the action received any 
Australian Government grant 

funding to undertake this 
project?  

X No 

 Yes, provide details: 

1.15 Great Barrier Reef Marine 
Park 

Is the proposed action inside the 
Great Barrier Reef Marine Park? 

X No 

Yes, you must also complete Section 3.1 (h), 3.2 (e)   
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2 Detailed description of proposed action 
NOTE: It is important that the description is complete and includes all components and activities associated with the 
action.  If certain related components are not intended to be included within the scope of the referral, this should be clearly 

explained in section 2.7. 

 

2.1 Description of proposed action 
This should be a detailed description outlining all activities and aspects of the proposed action and should reference figures 

and/or attachments, as appropriate. 

 

Reference is made to the Site Locality Plan within Appendix A which illustrates the locality and extent 
of the proposed action and relevant lots. The proposed action involves the staged development of 
Precincts 1 to 8 as shown in the Precinct Plan. Development will involve operational works for civil 
works, change to ground level and the removal of native vegetation to establish lots, internal road 
network and public open space. 
 

2.2 Alternatives to taking the proposed action 
This should be a detailed description outlining any feasible alternatives to taking the proposed action (including not taking 

the action) that were considered but are not proposed (note, this is distinct from any proposed alternatives relating to 
location, time frames, or activities – see section 2.3). 

 

No alternatives have been considered. 
 

2.3 Alternative locations, time frames or activities that form part of the referred action 
If you have identified that the proposed action includes alternative time frames, locations or activities (in section 1.10) you 

must complete this section. Describe any alternatives related to the physical location of the action, time frames within 
which the action is to be taken and alternative methods or activities for undertaking the action.  For each alternative 

location, time frame or activity identified, you must also complete (where relevant) the details in sections 1.2-1.9, 2.4-2.7, 
3.3 and 4. Please note, if the action that you propose to take is determined to be a controlled action, any alternative 

locations, time frames or activities that are identified here may be subject to environmental assessment and a decision on 

whether to approve the alternative. 
 

No alternatives have been considered. 
 

2.4 Context, planning framework and state/local government requirements 
Explain the context in which the action is proposed, including any relevant planning framework at the state and/or local 

government level (e.g. within scope of a management plan, planning initiative or policy framework). Describe any 
Commonwealth or state legislation or policies under which approvals are required or will be considered against.  

 
The action is proposed within the Gold Coast City Council Local Government Area and under the 
Queensland Integrated Development Assessment System of the Sustainable Planning Act 2009. The 
Queensland Government offers a referral agency role in the assessment of development applications 
for certain matters that are triggered under Regulation. 
The Vegetation Management Act 1999 regulates the clearing of vegetation in a way that conserves 
remnant regional ecosystems and prevents the loss of biodiversity. Referral Agency triggers 
pertaining to the Vegetation Management Act 1999 provide an opportunity for the State to become 
involved in the protection of vegetation and Essential Habitat where the vegetation has been mapped 
as remnant or regrowth vegetation unless the proposed development is exempt. 
The Nature Conservation Act 1992 seeks to conserve biodiversity and promote ecologically 
sustainable development. Development is to be consistent with the Declared Management Intent for 
Endangered, Vulnerable and Rare  (EVNT) wildlife species. Relevant aspects of this intent are as 
follows: 
• To take action to ensure viable populations of the wildlife in the wild are preserved or re-
established; 
• To protect the critical habitat, or the areas of major interest for Endangered, Vulnerable and Rare 
wildlife; and 
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• To monitor and review the adequacy of environmental impact assessment procedures to ensure 
that they take into account the need to accurately assess the extent of the impact on Endangered, 
Vulnerable and Rare wildlife and develop effective mitigation measures. 

 
Pursuant to the Nature Conservation Regulation, governments should, when dealing with land use 
planning issues, have regard to the occurrence of significant species and the management 
requirements needed to conserve existing populations of such wildlife. 
 
The proposed action will occur within the Coomera Local Area Plan at the northern fringe of the 
Coomera Town Centre. The Coomera LAP is intended to maximise the opportunities of existing and 
proposed public transport to meet the requirements of a future community in excess of 60,000 
people and to provide a balance of living, working and recreational land uses. 
 
The subject site covers a combination of precincts under the Coomera LAP including Local Centre, 
Coomera Residential, Private Open Space, Rural Living/Open Space with some areas affected by the 
Conservation & Landscape Protection overlay. The intent for Local Centres is to cluster community, 
retail and commercial buildings while maximising access to the surrounding neighbourhood for 
convenience and exposure. The intent of the Coomera Residential precinct is to provide residential 
densities in accordance with future public transport opportunities and walkable neighbourhoods. The 
intent of the Rural Living/Open Space precinct is to provide rural style residential development and 
contribute to the open space network. 
 
The approved Gainsborough Greens Master Plan and Place Code overrides the Coomera LAP for part 
of the site (Stages 1-5) and designates the site into a number of precincts including Residential, 
Mixed Use, Golf Course, Conservation Open Space and Retained Agriculture. The development 
footprint occurs within the designated Residential precincts in accordance with the approved 
Gainsborough Greens Master Plan. Stages 6-8 will occur in accordance with separate approvals under 
the Planning Scheme. Reference is made to Attachment C for relevant approvals. 
 

2.5 Environmental impact assessments under Commonwealth, state or territory legislation 

If you have identified that the proposed action will be or has been subject to a state or territory environmental impact 
statement (in section 1.11) you must complete this section. Describe any environmental assessment of the relevant impacts 

of the project that has been, is being, or will be carried out under state or territory legislation. Specify the type and nature 
of the assessment, the relevant legislation and the current status of any assessments or approvals. Where possible, provide 

contact details for the state/territory assessment contact officer. 

Describe or summarise any public consultation undertaken, or to be undertaken, during the assessment. Attach copies of 
relevant assessment documentation and outcomes of public consultations (if available). 

 

Not Applicable. 
 

2.6 Public consultation (including with Indigenous stakeholders) 

Your referral must include a description of any public consultation that has been, or is being, undertaken. Where 
Indigenous stakeholders are likely to be affected by your proposed action, your referral should describe any consultations 

undertaken with Indigenous stakeholders. Identify the relevant stakeholders and the status of consultations at the time of 
the referral. Where appropriate include copies of documents recording the outcomes of any consultations. 

 

Not Applicable. 
 

2.7 A staged development or component of a larger project 
If you have identified that the proposed action is a component of a larger action (in section 1.12) you must complete this 

section. Provide information about the larger action and details of any interdependency between the stages/components 
and the larger action. You may also provide justification as to why you believe it is reasonable for the referred action to be 

considered separately from the larger proposal (eg. the referred action is ‘stand-alone’ and viable in its own right, there are 
separate responsibilities for component actions or approvals have been split in a similar way at the state or local 

government levels). 
 

Not Applicable. This referral is for the balance of all remaining stages of the development proposal. 
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3 Description of environment & likely impacts 
 

3.1 Matters of national environmental significance 
Describe the affected area and the likely impacts of the proposal, emphasising the relevant matters protected by the EPBC 
Act. Refer to relevant maps as appropriate.  The interactive map tool can help determine whether matters of national 

environmental significance or other matters protected by the EPBC Act are likely to occur in your area of interest. 

  
Your assessment of likely impacts should refer to the following resources (available from the Department’s web site):  

• specific values of individual World Heritage properties and National Heritage places and the ecological character of 
Ramsar wetlands; 

• profiles of relevant species/communities (where available), that will assist in the identification of whether there is likely 

to be a significant impact on them if the proposal proceeds;  
• Significant Impact Guidelines 1.1 – Matters of National Environmental Significance; and 
• associated sectoral and species policy statements available on the web site, as relevant. 

 

Your assessment of likely impacts should consider whether a bioregional plan is relevant to your proposal.  The Minister has 
prepared four marine bioregional plans (MBP) in accordance with section 176.  It is likely that the MBP’s will be more 

commonly relevant where listed threatened species, listed migratory species or a Commonwealth marine area is 
considered.   

 
Note that even if your proposal will not be taken in a World Heritage area, Ramsar wetland, Commonwealth 

marine area, the Great Barrier Reef Marine Park or on Commonwealth land, it could still impact upon these 

areas (for example, through downstream impacts). Consideration of likely impacts should include both direct 
and indirect impacts. 

 

3.1 (a) World Heritage Properties 

 

Description 

Not Applicable. No World Heritage Properties are identified as occurring on the subject site or in the 
immediate vicinity. 
 

Nature and extent of likely impact  

Address any impacts on the World Heritage values of any World Heritage property. 

 

 

3.1 (b) National Heritage Places 

 

Description 

Not Applicable. No National Heritage Places are identified as occurring on the subject site or in the 
immediate vicinity. 
 

Nature and extent of likely impact  

Address any impacts on the National Heritage values of any National Heritage place. 

 

 

3.1 (c) Wetlands of International Importance (declared Ramsar wetlands) 
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Description 

The site is located within 10 km or the Moreton Bay RAMSAR wetland.   
 

Nature and extent of likely impact  

Address any impacts on the ecological character of any Ramsar wetlands. 

 
Given that best practice Stormwater Management controls (Operation) and Sediment and Erosion 
Controls (Construction) are required by Gold Coast City Council, the proposed action is not considered 
to require a referral by the proponent for this matter. A Stormwater Management Master Plan prepared 
by Belleng VDM, dated 30th April 2007, has been provided within Attachment B. “The objective of the 
Stormwater Management Master Plan is to ensure there is no worsening of stormwater quality nor any 
reduction in the environmental values of the downstream receiving as a result of activities on the 
subject site. In addition, there will be no increase in peak discharge flow rates from the development 
site to ensure that conveyance and flooding on downstream property are not impacted”. Detailed 
Stormwater Management Plans are prepared for each stage of development and an example 
Stormwater Quality Management Plan prepared by Designflow Consulting Pty Ltd, dated 13 April 2012, 
is provided within Attachment B. 
 

 

 

3.1 (d) Listed threatened species and ecological communities  
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Description 

 
Table 1: Threatened Ecological Communities identified by Protected Matters Database 

TEC EPBC Required habitat 
Habitat 
Present 

Likelihood of Occurrence** 

and Reasoning  

Lowland Rainforest of 
Subtropical Australia 

CE Not Applicable No 

Not Present. 
The subject site has been 
studied extensively in a 
number of reports discussed 
in later sections. This 
vegetation community is not 
found on the subject site. 
 

 
 
Table 2: Listed Threatened Species identified by Protected Matters Database 

Scientific Name 
Common Name 

EPBC* Required habitat** 
Habitat 

Present 

Likelihood of 
Occurrence and 

Reasoning  

Anthochaera Phrygia 
Regent Honeyeater 

E 

Regent Honeyeaters typically are associated with 
plant species that reliably produce copious 

amounts of nectar, such as Mugga Ironbark 

(Eucalyptus sideroxylon), Yellow Box (E. 
melliodora), White Box and Yellow Gum (E. 
leucoxylon), but also in association with 
woodland species such as Grey Box (E. 
microcarpa), Red Box (E. polyanthemos), 
Blakely's Red Gum (E. blakelyi), River Red Gum 
(E. camaldulensis), Silver-leaved Ironbark (E. 
melanophloia), Narrow-leaved Ironbark (E. 
crebra), Caley's Ironbark (E. caleyi) and Rough-

barked Apple (Angophora floribunda). 
 

Marginal 

Unlikely. 
 

Some of the preferred 

Eucalypt species for 
this bird are found on 

the subject site, but 
the species that 

reliably produce 

copious amounts of 
nectar are not to be 

found on the subject 
site or in the general 

region. 

Botaurus poiciloptilus 
Australasian Bittern 

E 

In Australia, the Australasian Bittern occurs in 

terrestrial wetlands and, rarely, estuarine 
habitats, mainly in the temperate southeast and 

southwest. It favours wetlands with tall dense 

vegetation, where it forages in still, shallow 
water up to 0.3 m deep, often at the edges of 

pools or waterways, or from platforms or mats 
of vegetation over deep water. It favours 

permanent and seasonal freshwater habitats, 

particularly those dominated by sedges, rushes 
and/or reeds (e.g. Phragmites, Cyperus, 
Eleocharis, Juncus, Typha, Baumea, , 
Bolboschoenus) or cutting grass (Gahnia) 
growing over muddy or peaty substrate. 
 

Marginal 

Unlikley. 

 
The water bodies on 

the subject site are 

highly modified and 
subject to a regular 

slashing regime 
resulting in a general 

;lack of cover this 

species prefers. 

Cyclopsitta 
diophthalma coxeni 
Coxen's  
Fig-Parrot 

E 

Coxen's Fig-Parrot occurs in rainforest habitats 
including subtropical rainforest, dry rainforest, 

littoral and developing littoral rainforest, and 
vine forest. 

 

No 

Unlikely. 

 

None of the preferred 
habitats for this 

species are found on 
the subject site. 



Environment Protection and Biodiversity Conservation Act 1999 
 
 

001 Referral of proposed action v August 12  Page 9 of 14  

Dasyornis 
brachypterus 
Eastern Bristlebird 

E 

Birds in the northern regional population mostly 
occur in tall, dense, grassy ground-cover in 

open Eucalyptusforests or woodlands, often at 
the ecotone, or interspersed, with mature 

subtropical rainforest. The ground-layer 
vegetation in these habitats is usually about 

1.0–1.5 m tall and fairly dense, providing about 

65–90% coverage. Typical ground cover 
includes tussock-grasses such 

as Sorghum leiocladum, and other grasses 
including Imperata cylindrica, Poa 
labillardiera, P. sieberiana and Themeda 
triandra, with a variety of scattered small 
shrubs, woody herbs, patches of ferns and vine 

tangles. 
 

Marginal 

Unlikely 
 

Today, the eastern 

bristlebird is restricted 
to three geographically 

separate areas along 
eastern Australia. The 

smallest and most 

northern occurrence 
is in the Border 

Ranges of south-
eastern Queensland 

and adjacent parts of 

north-east New South 
Wales.  The subject 

site is north of this 
species known current 

distribution. 
Additionally, the 

subject site is subject 

to a high level of 
anthropogenic 

disturbance and 
suffers from pest 

incursion.  

Erythrotriorchis 
radiates 
Red Goshawk 

V 

The Red Goshawk occurs in coastal and sub-

coastal areas in wooded and forested lands of 
tropical and warm-temperate Australia. 

 

Marginal 

Unlikely. 
 

This species is known 

to have a very large 
home range. At best 

the site could provide 
marginal foraging 

opportunities, but this 
species iis known for is 

preference of close 

habitats for hunting, 
while the majority of 

the site consists of 
manicured lawns and 

golf course fairways.  

Geophaps scripta 
scripta 
Squatter Pigeon 

V 

The Squatter Pigeon ranges in tropical, open, 

dry sclerophyll woodlands and, savannahs of 

north-eastern Australia . 
 

No 

Unlikliey. 
 

The preferred habitat 

types for this species 
are not found on the 

subject site. 
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Lathamus discolor 
Swift Parrot 

E 

The Swift Parrot inhabits dry sclerophyll eucalypt 

forests and woodlands. It occasionally occurs in 
wet sclerophyll forests. 

 

Yes 

Possible. 
 

While this species does 

not breed on mainland 
Australia, the subject 

site has the potential 
to provide marginal 

foraging habitat. The 

habitat types on the 
subject site are 

common through-out 
south-east 

Queensland. 

Additionally, this 
species has never 

been recorded during 
extensive ecological 

assessments of the 
subject site. 

Poephila cincta cincta 
Black-throated Finch 

(southern) 

E 

The Black-throated Finch (southern) occurs 

mainly in grassy, open woodlands and forests, 
typically dominated by 

Eucalyptus, Corymbia and Melaleuca, and 

occasionally in tussock grasslands or other 
habitats. 

 

No 

Unlikely. 

 
The Open native 

grasslands required for 

this species are not 
found on the subject 

site. 

Rostratula australis 
Australian Painted 

Snipe 

V 

The Australian Painted Snipe is usually found in 

shallow inland wetlands, either freshwater or 
brackish, that are either permanently or 

temporarily filled. 

Marginal 

Recorded Previously. 
 

This species was 
recorded in 2003 in a 

fauna survey by ddw 

fauna (attached). 

Turnix melanogaster 
Black-breasted Button-
quail 

V 

The Black-breasted Button-quail is restricted to 

dry or sub-tropical rainfiorests. 
 

No 

Unlikely. 

 

The preferred habitat 
types are not found on 

the subject site. 

Mixophyes iterates 
Giant Barred Frog 

E 

The Southern Barred Frog occurs in uplands and 
lowlands in rainforest and wet sclerophyll forest, 

including farmland. 

 

No 

Unlikely. 
 

The preferred habitat 
types are not found on 

the subject site 

Chalinolobus dwyeri 
Large-eared Pied Bat 

V 

Sandstone cliffs and fertile woodland valley 

habitat within close proximity of each other is 

habitat of importance to the Large-eared Pied 
Bat. 

 

No 

Unlikely. 
 

The preferred habitat 

types are not found on 
the subject site or in 

the vicinity of the 
subject site. 

Dasyurus maculatus 
maculatus (SE 
mainland population) 
Spot-tailed Quoll 

E 
The Spot-tailed Quoll has a preference for 
mature wet forest habitat. 

 

No 

Unlikely. 

 
The preferred habitat 

types are not found on 
the subject site 

Phascolarctos cinereus 
Koala 

V 

They inhabit a range of temperate, sub-tropical 
and tropical forest, woodland and semi-arid 

communities dominated by eucalypt species. 
 

Yes 

Recorded. 

 
This species is known 

to occur on the subject 

site. 
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Potorous tridactylus 
tridactylus 
Long-nosed Potoroo 

V 

There is no consistent pattern to the habitat of 
the Long-nosed Potoroo (SE Mainland); it can be 

found in wet eucalypt forests to coastal heaths 

and scrubs. The main factors would appear to 
be access to some form of dense vegetation for 

shelter and the presence of an abundant supply 
of fungi for food. 

No 

Unlikely. 
 

The preferred habitat 

types are not found on 
the subject site 

Pteropus poliocephalus 
Grey-headed Flying-

fox 

V 

Grey-headed Flying-foxes congregate in large 
numbers at roosting sites (camps) that may be 

found in rainforest patches, Melaleuca stands, 

mangroves, riparian woodland or modified 
vegetation in urban areas. 

 

Yes 

Recorded. 

 
While no camps have 

been identified as 

occurring on subject 
site, this species has 

been observed 
foraging at night. 

Xeromys myoides 
Water Mouse 

V 

Known to occur in several marine habitats 

ranging from sedgeland, saline grassland, 
marine couch grassland and tidally flooded 

landward mangroves to feed and nest. 

  

No 

Unlikely. 

 
The preferred habitat 

types are not found on 

the subject site 

Allocasuarina 
defungens 
Dwarf Heath Casuarina 

E 

The Dwarf Heath Casuarina is found in coastal 

areas of wet to dry, dense, low, closed heath 

land growing on Pleistocene marine aeolian 
derived soils. 

 

No 

Unlikely. 

 

The preferred habitat 
types are not found on 

the subject site 

Arthraxon hispidus 
Hairy-joint Grass 

V 

Moisture and shade-loving grass, found in or on 
the edges of rainforest and in wet eucalypt 

forest, often near creeks or swamps. 

 

No 

Unlikely. 
 

The preferred habitat 
types are not found on 

the subject site 

Baloghia marmorata 
Marbled Balogia 

V 
Marbled Baloghia is found in subtropical 
rainforest . 

No 

Unlikely. 
 

The preferred habitat 
types are not found on 

the subject site 

Corchorus 
cunninghamii 
Native Jute 

E 

inhabits the narrow transitional zone that exists 

between subtropical rainforest and open 
eucalypt forest on upper hill-slopes or hill-crests 

that have a south-easterly or easterly aspect. 
 

No 

Unlikely. 

 
The preferred habitat 

types are not found on 
the subject site 

Cryptocarya foetida 
Stinking Cryptocarya 

V 

Found in littoral rainforest, usually on sandy 

soils, but mature trees are also known on basalt 

soils. 
 

No 

Unlikely. 

 
The preferred habitat 

types are not found on 
the subject site 

Macadamia integrifolia 
Macadamia Nut 

V 

The Macadamia Nut grows in remnant 
rainforest, preferring partially open areas such 

as rainforest edges. 
 

No 

Unlikely. 

 
The preferred habitat 

types are not found on 

the subject site 
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Phaius australis 
Lesser Swamp-orchid 

E 

The Lesser Swamp-orchid is commonly 

associated with coastal wet heath/sedgeland 
wetlands, swampy grassland or swampy forest 

and often where Broad-leaved Paperbark or 
Swamp Mahogany are found.  

 

Yes 

Possible. 
 

While potential habitat 

for this species is 
found on the subject 

site, it has not been 
recorded during a 

number of ecological 

assessments over the 
subject site. 

Streblus pendulinus 
Siah's Backbone 

E 
Siah’s Backbone is found in warmer rainforests, 
chiefly along watercourses. 

 

No 

Unlikely. 

 
The preferred habitat 

types are not found on 
the subject site 

Taeniophyllum 
muelleri 
Minute Orchid 

V 
Grows on outer branches and branchlets of 
rainforest trees. 

 

No 

Unlikely. 

 
The preferred habitat 

types are not found on 

the subject site 

Coeranoscincus 
reticulatus 
Three-toed Snake-
tooth Skink 

V 
Found mostly in closed forest. 

 
No 

Unlikely. 

 

The preferred habitat 
types are not found on 

the subject site 

Delma torquata 
Collared Delma 

V 

The Collared Delma normally inhabits eucalypt-
dominated woodlands and open-forests in 

Queensland Regional Ecosystem Land Zones 
(LZ)  

• LZ 3 - Alluvium (river and creek flats) 

• LZ 9 - Undulating country on fine-

grained sedimentary rocks 
• LZ 10 - Sandstone ranges. 

 

No 

Unlikely. 
 

The preferred habitat 
types are not found on 

the subject site 

*CE – Critically Endangered, E – Endangered, V – Vulnerable, R – Rare, C – Common, LC – Least Concern, NT – Near Threatened, NS – No 
Status SP- Status Pending 
**Habitat requirement sourced from the Commonwealth SPRAT Database 
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Nature and extent of likely impact  

Address any impacts on the members of any listened threatened species (except a conservation dependent species) or any 

threatened ecological community, or their habitat. 

 
With regards to Table 2 above, only the Koala is considered to be at potential risk of impact due to the 
loss of Koala food trees proposed to be cleared to facilitate the development proposal. A Koala Impact 
Assessment, prepared by Biodiversity and Assessment Management, dated November 2006 
(Attachment B) specifically examined the potential impacts on Koalas on the subject site. 
 
The report stated: 
 
“Koala habitat values on the site can be broadly grouped into four categories; no value, low value, 
medium value and high value, based on the quality of the extant vegetation (i.e. abundance of feed 
trees) and presence/absence of barriers to Koala movement (i.e. barriers would include large areas of 
cleared land, waterways etc.) (Figure 3). The areas mapped in Figure 3 are as homogenous as possible 
given the complex mosaic of habitat types present. “ 
 
It should be noted that one area identified as High Quality Habitat in the south-west adjacent to 
Yawalpah Road has been cleared prior to the EPBC listing of the Koala. 
 
The report concluded: 
 
“Within the proposed development, three areas have been set aside as Conservation Areas. Whilst the 
retained north-eastern conservation area is of a significant size and can be modified to promote Koala 
movement to and from the Koala Conservation Area to the east, the remaining two proposed 
conservation/parkland areas are essentially isolated from other Koala habitats on the site” 
 
“Other potential impacts of the proposed development on the local Koala population are: 
 
_ The loss of individual animals should any be injured during clearing activities; 
_ Road mortalities due to increased night time traffic; 
_ Dog attacks from domestic dogs associated with new residences; and 
_ Increased stress on the local population through: 
- habitat reduction; 
- increased vehicle traffic; and 
- harassment by dogs. 
 
Raised stress levels can increase the likelihood of animals succumbing to disease.” 
 
Furthermore, biolink (2007) undertook extensive Koala population surveys in the region that includes 
the area of this referral in 2006: 
 
“Comprehensive koala habitat and population assessments carried out during 2006 established the 
presence of a large koala population in the C-PKHA (Coomera-Pimpama Koala Habitat Area), the size of 
which we have estimated at over 500 individuals. The koala population within the C-PKHA is in 
excellent condition, age classes are approximately normally distributed and there is a high level of 
reproductive success with few animals showing outward signs of disease.” 
 
Additionally: 
 
“Approximately 70% of the C-PKHA’s koala population is currently residing within the designated UKA 
(Urban Koala Area), the extent and configuration of which suggests that it functions as the major 
source population for the C-PKHA. Pre-approved developments that have either commenced or are 
likely to get under way within this area over the next two years will result in the loss of 416 ha of 
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habitat and the displacement of up to 140 koalas. Longer-term development expectations for the 
remainder of the UKA will invariably result in a further significant reduction in the extent of koala 
habitat and the ongoing displacement of many more koalas. Remaining areas of koala habitat within 
the C-PKHA are currently not large enough to accommodate the numbers of animals likely to be 
displaced by the development process, nor are they presently capable of supporting a viable koala 
population in the long-term” 
 
On this basis biolink proposed: 
 
“A coordinated and assisted translocation program as a means of ameliorating the impact, with a 
proportion of those animals immediately affected by pending development being moved to specific 
areas of the KCA (Koala Conservation Area) and elsewhere in the LGA (Local Government Area). The 
literature on translocation is reviewed and an experimental protocol proposed to assist this process, the 
results of which will be expected to inform the need for further translocations as development within 
the UKA proceeds over time” 
 
“This has resulted in the relocation of the most at-risk koalas (approximately 150 Koalas to date) from 
areas where habitat will be cleared to other areas of secure habitat in Gold Coast City. Initial sites 
include Lower Beechmont Conservation Area and Wongawallan Conservation Area” (Gold Coast City 
Council). 
 
The East Coomera Koala Conservation Project has been running for over six years in accordance with 
the provisions of a Scientific Purposes Permit issued by the Queensland Department of Environment 
and Resource Management (DERM) and corresponding Animal Ethics Committee approval issued by the 
Queensland Department of Employment, Economic Development and Innovation (DEEDI). The project 
has successfully relocated approximately 150 koalas from this urban development area. It is expected 
that the remaining koala habitat in this location supports reduced numbers. 
 
Furthermore, eight (8) weeks prior to the commencement of Operational Works (Tree Clearing), the 
Koala relocation team will undertake further studies on the subject site to determine if any Koalas are 
located on the subject site and are suitable for relocation. 
 
 

 

3.1 (e) Listed migratory species 
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Description 

Table 3: Listed Migratory Species identified by Protected Matters Database 

Scientific Name 
Common Name 

EPBC* Required habitat** 
Habitat 

Present 

Likelihood of 

Occurrence and 
Reasoning  

Apus pacificus 
Fork-tailed Swift 

 

The Fork-tailed Swift is almost exclusively aerial, 

flying from less then 1 m to at least 300 m 
above ground and probably much higher. In 

Australia, they mostly occur over inland plains 
but sometimes above foothills or in coastal 

areas. They often occur over cliffs and beaches 

and also over islands and sometimes well out to 
sea. They also occur over settled areas, 

including towns, urban areas and cities. 
 

Yes 

Recorded. 

Ardea alba 
Great Egret 

 

he Eastern Great Egret has been reported in a 

wide range of wetland habitats (for example 
inland and coastal, freshwater and saline, 

permanent and ephemeral, open and vegetated, 

large and small, natural and artificial). These 
include swamps and marshes; margins of rivers 

and lakes; damp or flooded grasslands, pastures 
or agricultural lands; reservoirs; sewage 

treatment ponds; drainage channels; salt pans 
and salt lakes; salt marshes; estuarine mudflats, 

tidal streams; mangrove swamps; coastal 

lagoons; and offshore reefs. 
 

Yes 

Recorded. 

Ardea ibis 
Cattle Egret 

 

he Cattle Egret occurs in tropical and temperate 

grasslands, wooded lands and terrestrial 
wetlands. It has occasionally been seen in arid 

and semi-arid regions however this is extremely 
rare. High numbers have been observed in 

moist, low-lying poorly drained pastures with an 

abundance of high grass; it avoids low grass 
pastures. It has been recorded on earthen dam 

walls and ploughed fields. It is commonly 
associated with the habitats of farm animals, 

particularly cattle, but also pigs, sheep, horses 

and deer. 
 

Yes 

Recorded. 

Cyclopsitta 
diophthalma coxeni 
Coxen's  
Fig-Parrot 

E 

The bird’s preferred habitat was probably 

lowland rainforest, especially in alluvial areas, 
but little of this remains. Recent records are 

from a spectrum of rainforest types (Araucarian 
(coniferous) rainforest, warm subtropical 

rainforest, cool subtropical rainforest and cool 
temperate rainforest) from sea level to 

approximately 1000 m altitude. 

 

No 

Unlikely. 

 
The preferred habitat 

types are not found on 
the subject site. 

Haliaeetus leucogaster 
White-bellied Sea-
Eagle 

 

The White-bellied Sea-Eagle is found in coastal 

habitats (especially those close to the sea-shore) 

and around terrestrial wetlands in tropical and 
temperate regions of mainland Australia and its 

offshore islands. The habitats occupied by the 
sea-eagle are characterised by the presence of 

large areas of open water (larger rivers, 

swamps, lakes, the sea). 
 

Yes 

Recorded. 
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Hirundapus 
caudacutus 
White-throated 

Needletail 

 

n Australia, the White-throated Needletail is 
almost exclusively aerial, from heights of less 

than 1 m up to more than 1000 m above the 

ground. Because they are aerial, it has been 
stated that conventional habitat descriptions are 

inapplicable, but there are, nevertheless, certain 
preferences exhibited by the species. Although 

they occur over most types of habitat, they are 

probably recorded most often above wooded 
areas, including open forest and rainforest 

 

Yes 

Recorded. 

Merops ornatus 
Rainbow Bee-eater 

 

The Rainbow Bee-eater occurs mainly in open 
forests and woodlands, shrublands, and in 

various cleared or semi-cleared habitats, 
including farmland and areas of human 

habitation 

 

Yes 

Recorded. 

Monarcha melanopsis 
Black-faced Monarch 

 

The Black-faced Monarch is found in rainforests, 

eucalypt woodlands, coastal scrub and damp 

gullies. It may be found in more open woodland 
when migrating. 

 

Yes 

Possible. 

Myiagra cyanoleuca 
Satin Flycatcher 

 

The Satin Flycatcher is found in tall forests, 

preferring wetter habitats such as heavily 
forested gullies, but not rainforests. 

 

Marginal 

Unlikley. 
 

The remnant 
vegetation on the 

subject site is not of 
the wetter habitat 

types preferred for this 

species. 
 

Rhipidura rufifrons 
Rufous Fantail 

 

The Rufous Fantail is found in rainforest, dense 
wet forests, swamp woodlands and mangroves, 

preferring deep shade, and is often seen close 
to the ground. During migration, it may be 

found in more open habitats or urban areas. 

 

Yes 

Possible. 

 
Swamp type 

woodlands are found 
on the subject site and 

potential habitat exists 

for the migratory 
period. 

Xanthomyza Phrygia 
Regent Honeyeater 

E 

Regent Honeyeaters mostly occur in dry Box-
Ironbark eucalypt woodland and dry sclerophyll 

forest associations in areas of low to moderate 

relief, wherein they prefer moister, more fertile 
sites available, for example along creek flats, or 

in broad river valleys and foothills 
 

Marginal 

Unlikely. 

 
Some of the preferred 

Eucalypt species for 
this bird are found on 

the subject site, but 

the species that 
reliably produce 

copious amounts of 
nectar are not to be 

found on the subject 
site or in the general 

region. 
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Gallinago hardwickii 
Latham's Snipe 

 

In Australia, Latham's Snipe occurs in 
permanent and ephemeral wetlands up to 2000 

m above sea-level. They usually inhabit open, 

freshwater wetlands with low, dense vegetation 
(e.g. swamps, flooded grasslands or heathlands, 

around bogs and other water bodies). However, 
they can also occur in habitats with saline or 

brackish water, in modified or artificial habitats, 

and in habitats located close to humans or 
human activity  

Yes 

Recorded. 

Rostratula 
benghalensis 
Painted Snipe 

 

The Australian Painted Snipe is usually found in 

shallow inland wetlands, either freshwater or 

brackish, that are either permanently or 
temporarily filled.  

Yes 

Possible. 

 
Given that the 

Latham’s Snipe has 
previously been 

recorded on the 

subject site and 
prefers similar habitat 

types 
*CE – Critically Endangered, E – Endangered, V – Vulnerable, R – Rare, C – Common, LC – Least Concern, NT – Near Threatened, NS – No 
Status SP- Status Pending 
**Habitat requirement sourced from the Commonwealth SPRAT Database 
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Nature and extent of likely impact  

Address any impacts on the members of any listed migratory species, or their habitat. 

 
Given that it intended to retain existing water bodies and drainage lines, and also to create additional 
wetland habitat as part of the proposed development, the impact of migratory waders previously 
recorded is expected to minimal in nature and not require a referral to the Commonwealth. 
 
An area of freshwater wetland (approximately 16 ha) will also be created in the northeast of the site, 
between Precinct 1 and 4.  Currently the area contains a Casuarina glauca forest and a degraded drain, 
which is of little conservation value.   
 
During the construction phase of the development the Casuarina forest will be used to supply fill to the 
surrounding residential development.  As a result, the levels in this area will be lowered and it will 
become more suitable for wetland vegetation, including Melaleuca spp., Allocasuarina spp. and 
Casuarina spp.  The drainage path behind this area will be retained.  The retention of this drainage 
channel and revegetation of the area will result in a more ecologically diverse and viable wetland than 
exists at present. 
 
A majority of the lakes that will be created on the golf course serve to mitigate flooding issues as well 
as increase the aesthetic qualities and playability of the golf course.  The lakes will be created as open 
water habitats, which are capable of supporting native fish, insects, amphibians and birds common on 
the Gold Coast, such as pacific black duck, little pied cormorant, little black cormorant, purple 
swamphen, dusky moorhen and grey teal.  The edges of the new lakes will be planted with reeds, 
sedges and native grasses where feasible. 
 
A new area of habitat will be created under the amended development plan for Gainsborough Greens.  
This area is located just to the south-east of Hotham Creek and the existing ‘oxbow wetlands’.  The 
proposal is to create approximately 68 ha of additional Melaleuca wetland and freshwater marsh to 
compliment the existing Melaleuca wetland along the southern border of the site.  This will be further 
complimented by the creation of open grasslands within the oxbow. 
 
Hydrological studies have shown that the area is occasionally influenced by king tides and a few 
scattered mangroves have been found in the west of the site.  A majority of the vegetation in the 
vicinity of the oxbow wetlands, however, is suited to freshwater conditions.  The revegetation program 
in this area will create an ecotone from the Melaleuca wetland in the south, to freshwater marsh and 
some open water within the oxbow wetlands.  The species utilised in the freshwater marsh will tolerate 
occasional saltwater influx.  As well as being more tolerant of occasional tidal influences, marshes 
provide excellent habitat for amphibians and waterbirds (including migratory waders) that may feed in 
the swamp and return to Melaleuca wetland to roost. 
 
The new wetland will also act as a link between the Melaleuca forest and Hotham Creek.  Hotham 
Creek is considered as a ‘Major Linkage’ by the Gold Coast City Council.  The area is currently severely 
degraded and the existing oxbow wetlands have become detached from the main water channel.  
Revegetating the area would increase its value as a core habitat and a ‘Major Linkage’.  The proposed 
wildlife corridor through the golf course will also provide access between the eastern bushland and the 
Hotham Creek area via the Melaleuca wetland. 
 
With regards to the terrestrial migratory species identified as possibly occurring on the site, the impacts 
from the loss of foraging habitat for these species is considered to be minimal, with the preferred 
habitat types common throughout south-east Queensland. 
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3.1 (f) Commonwealth marine area 
(If the action is in the Commonwealth marine area, complete 3.2(c) instead.  This section is for actions taken outside the 

Commonwealth marine area that may have impacts on that area.) 

Description 

 
Not Applicable. 
 

Nature and extent of likely impact  

Address any impacts on any part of the environment in the Commonwealth marine area.  

 

3.1 (g) Commonwealth land 
(If the action is on Commonwealth land, complete 3.2(d) instead.  This section is for actions taken outside Commonwealth 

land that may have impacts on that land.) 

Description 

If the action will affect Commonwealth land also describe the more general environment. The Policy Statement titled  
Significant Impact Guidelines 1.2 - Actions on, or impacting upon, Commonwealth land, and actions by Commonwealth 
agencies provides further details on the type of information needed. If applicable, identify any potential impacts from actions 
taken outside the Australian jurisdiction on the environment in a Commonwealth Heritage Place overseas. 

 
Not Applicable. 
 

Nature and extent of likely impact  

Address any impacts on any part of the environment in the Commonwealth land.  Your assessment of impacts should refer to 

the Significant Impact Guidelines 1.2 - Actions on, or impacting upon, Commonwealth land, and actions by Commonwealth 
agencies and specifically address impacts on: 

• ecosystems and their constituent parts, including people and communities; 

• natural and physical resources; 

• the qualities and characteristics of locations, places and areas; 

• the heritage values of places; and 
• the social, economic and cultural aspects of the above things. 
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3.1 (h) The Great Barrier Reef Marine Park 

 

Description 

 

Not Applicable. 
 

Nature and extent of likely impact  

Address any impacts on any part of the environment of the Great Barrier Reef Marine Park.  

 

Note: If your action occurs in the Great Barrier Reef Marine Park you may also require permission under the Great Barrier Reef 
Marine Park Act 1975 (GBRMP Act). If so, section 37AB of the GBRMP Act provides that your referral under the EPBC Act is 
deemed to be an application under the GBRMP Act and Regulations for necessary permissions and a single integrated process 

will generally apply. Further information is available at www.gbrmpa.gov.au 

 

 

3.2 Nuclear actions, actions taken by the Commonwealth (or Commonwealth 
agency), actions taken in a Commonwealth marine area, actions taken on 
Commonwealth land, or actions taken in the Great Barrier Reef Marine Park 

You must describe the nature and extent of likely impacts (both direct & indirect) on the whole environment if your project:  

• is a nuclear action;  

• will be taken by the Commonwealth or a Commonwealth agency;  
• will be taken in a Commonwealth marine area;   

• will be taken on Commonwealth land; or 

• will be taken in the Great Barrier Reef marine Park.  

 

Your assessment of impacts should refer to the Significant Impact Guidelines 1.2 - Actions on, or impacting upon, 
Commonwealth land, and actions by Commonwealth agencies and specifically address impacts on: 

• ecosystems and their constituent parts, including people and communities; 

• natural and physical resources; 
• the qualities and characteristics of locations, places and areas; 

• the heritage values of places; and 

• the social, economic and cultural aspects of the above things. 

 

3.2 (a) Is the proposed action a nuclear action? X No 

 Yes (provide details below) 

If yes, nature & extent of likely impact on the whole environment 

 

 

 
 

3.2 (b) Is the proposed action to be taken by the 
Commonwealth or a Commonwealth 

agency? 

X No 

 Yes (provide details below) 

If yes, nature & extent of likely impact on the whole environment 

 

 

 
 

3.2 (c) Is the proposed action to be taken in a 

Commonwealth marine area? 

X No 

 Yes (provide details below) 

If yes, nature & extent of likely impact on the whole environment (in addition to 3.1(f)) 
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3.2 (d) Is the proposed action to be taken on 
Commonwealth land? 

X No 

 Yes (provide details below) 

If yes, nature & extent of likely impact on the whole environment (in addition to 3.1(g)) 

 

 

3.2 (e) Is the proposed action to be taken in the 

Great Barrier Reef Marine Park? 

X No 

 Yes (provide details below) 

If yes, nature & extent of likely impact on the whole environment (in addition to 3.1(h)) 

  

 

3.3  Other important features of the environment 
Provide a description of the project area and the affected area, including information about the following features (where 

relevant to the project area and/or affected area, and to the extent not otherwise addressed above). If at Section 2.3 you 
identified any alternative locations, time frames or activities for your proposed action, you must complete each of the 

details below (where relevant) for each alternative identified. 

 

3.3 (a) Flora and fauna 

The following describes the vegetation associations identified on the site as a result of the field 
surveys by Habitat Environment Management Trading Pty Ltd since 2004 (Attachment A). 
Additionally, a survey was undertaken by Gold Coast Native Flora in 2003 (Attachment B).  

 
Vegetation Community 1:  Scribbly Gum Forest 
 
Major Upper Canopy: Scribbly gum (Eucalyptus racemosa). 
 
Minor Upper Canopy:  Narrow-leaved red gum (Eucalyptus seeana), Queensland grey ironbark 
(Eucalyptus siderophloia), pink bloodwood (Corymbia intermedia), smoothbark apple (Angophora 
leiocarpa). 
 
Mid-canopy:  Black she-oak (Allocasuarina littoralis), hickory wattle (Acacia disparrima.) 
 
Shrub Layer:  Mainly absent, but some native gorse (Daviesia ulicifolia) and dogwood (Jacksonia 
scoparia). 
 
Ground Layer: Slender rice flower (Pimelea linifolia), kangaroo grass (Themeda triandra), barb wire 
grass (Cymbopogon refractus), round leaf Goodenia (Goodenia rotundifolia), hawkweed (Picris 
angustifolia subsp. carolorum-henricorum), flax lilies (Dianella spp), matrushes (Lomandra spp), 
variable swordsedge (Lepidosperma laterale), bottlebrush grass tree (Xanthorrhoea macronema). 
 
 
Vegetation Community 2:  Dry Sclerophyll Forest and Woodland 
 
Major Upper Canopy: Pink bloodwood (Corymbia intermedia), tallowwood (Eucalyptus microcorys), 
brush box (Lophostemon confertus), Queensland white stringybark (Eucalyptus tindaliae), 
Queensland grey ironbark (Eucalyptus siderophloia), forest red gum (Eucalyptus tereticornis), 
smoothbark apple (Angophora leiocarpa). 
 
Minor Upper Canopy: Narrow-leaved red gum (Eucalyptus seeana), broad-leaved white mahogany 
(Eucalyptus carnea), red mahogany (Eucalyptus resinifera), swamp box (Lophostemon suaveolens), 
coast banksia (Banksia integrifolia).  
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Mid-canopy:  Hickory wattle (Acacia disparrima), early flowering black wattle (Acacia leiocalyx), 
black she-oak (Allocasuarina littoralis), willow bottlebrush (Callistemon salignus). 
 
Shrub Layer: Dogwood (Jacksonia scoparia), a pea bush (Pultenaea retusa), wild may 
(Leptospermum polygalifolium) and sparse occurrences of bottlebrush grasstree (Xanthorrhoea 
macronema). 
 
Ground Layer: Kangaroo grass (Themeda triandra), barb wire grass (Cymbopogon refractus), wiry 
panic (Entolasia stricta), matrushes (Lomandra spp), flax lilies (Dianella spp), rusty tick trefoil 
(Desmodium rhytidophyllum), native parsnip (Trachymene incisa), a rasp weed (Gonocarpus 
chinensis) and other herbs and ferns such as common bracken (Pteridium esculentum) and common 
ground fern (Calochlaena dubia). 
 
 
Vegetation Community 3:  Broad-leaved Paperbark Forest 
 
Major Upper Canopy: Paperbark tea tree (Melaleuca quinquenervia). 
 
Minor Canopy: Swamp oak (Casuarina glauca), forest red gum (Eucalyptus tereticornis) and swamp 
box (Lophostemon suaveolens).  
 
Mid-canopy:  Umbrella cheese tree (Glochidion sumatranum), flaxleaf paperbark (Melaleuca 
linariifolia). 
 
Shrub Layer: No development 
 
Ground Layer: Swamp water fern (Blechnum indicum), broadleaf carpet grass (Axonopus 
compressus), rushes (Juncus spp), sedges (Cyperus spp), Glinus oppositifolius, swamp ricegrass 
(Leersia hexandra), smartweeds (Persicaria spp), lesser joyweed (Alternanthera denticulata) and 
(Eclipta spp). 
 
 
Vegetation Community 4: Dry Sclerophyll Regrowth 
 
The canopy is lower and the density of stems is higher than in the Dry Sclerophyll Forest and 
Woodland.  This regrowth integrates with the Dry Sclerophyll Forest and Woodland. 
 
Major Canopy: Pink bloodwood (Corymbia intermedia), tallowwood (Eucalyptus microcorys), brush 
box (Lophostemon confertus), Queensland white stringybark (Eucalyptus tindaliae), Queensland grey 
ironbark (Eucalyptus siderophloia), forest red gum (Eucalyptus tereticornis), smoothbark apple 
(Angophora leiocarpa). 
 
Minor Canopy: Narrow-leaved red gum (Eucalyptus seeana), broad-leaved white mahogany 
(Eucalyptus carnea), red mahogany (Eucalyptus resinifera), swamp box (Lophostemon suaveolens), 
coast banksia (Banksia integrifolia).  
 
Mid-canopy:  Hickory wattle (Acacia disparrima), early flowering black wattle (Acacia leiocalyx), 
black she-oak (Allocasuarina littoralis), willow bottlebrush (Callistemon salignus). 
 
Shrub Layer: No development 
 
Ground Layer: Kangaroo grass (Themeda triandra), barb wire grass (Cymbopogon refractus), wiry 
panic (Entolasia stricta), matrushes (Lomandra spp), flax lilies (Dianella spp), rusty tick trefoil 
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(Desmodium rhytidophyllum), a rasp weed (Gonocarpus chinensis) and other herbs and ferns such 
as common bracken (Pteridium esculentum) and common ground fern (Calochlaena dubia). 
 
 
Vegetation Community 5:  Swamp Oak Woodland 
 
Major Canopy: Swamp oak (Casuarina glauca). 
 
Minor Canopy: Paperbark tea tree (Melaleuca quinquenervia) and swamp box (Lophostemon 
suaveolens).  
 
Shrub Layer: Groundsel *(Baccharis halimifolia) 
 
Ground Layer: A smartweed (Persicaria decipiens), rushes (Juncus spp), Twig rushes (Baumea 
spp), (Eclipta spp), buttercups (Ranunculus spp), frogmouth (Philydrum lanuginosum), spreading 
sneezeweed (Centipeda minima), grasses (Paspalum spp), pennywort (Centella asiatica), lesser 
Joyweed (Alternanthera denticulata) and sedges (Cyperus spp). 
 
 
Vegetation Community 6: Red Gum, Swamp Box, Grey Ironbark Forest 
 
Upper Canopy: Forest red gum (Eucalyptus tereticornis), Queensland grey ironbark (Eucalyptus 
siderophloia), swamp box (Lophostemon suaveolens). 
 
Mid-canopy:  Black she-oak (Allocasuarina littoralis) wattles (Acacia spp). 
 
Shrub Layer: Generally absent except for some *(Lantana camara) and groundsel *(Baccharis 
halimifolia). 
 
Ground Layer: Pennywort (Centella asiatica), White Root (Lobelia purpurascens), rough rasp weed 
(Haloragis heterophylla), a rasp weed (Gonocarpus chinensis), Eclipta spp, rushes (Juncus spp), 
grass lily (Murdannia graminea), matrush (Lomandra longifolia), winter apple (Eremophila debilis). 
 
 
Vegetation Community 7: Dry Sclerophyll Forest with Mixed Canopy Grey Ironbark, 
Brush Box, Spotted Gum and Swamp Box 
 
Upper Canopy: Grey Ironbark (Eucalyptus siderophloia) Brush Box (Lophostemon confertus), 
Spotted Gum (Corymbia citriodora) and Swamp Box (Lophostemon suaveolens) 
 
Mid-canopy:  Regrowth acacia and eucalypt species.  
 
Shrub Layer: Hickory Wattle (Acacia disparrima), early flowering Black Wattle (Acacia leiocalyx), 
Black She-oak (Allocasuarina littoralis), Willow Bottlebrush (Callistemon salignus) 
 
Ground Layer: Pennywort (Centella asiatica), White Root (Lobelia purpurascens), rough rasp weed 
(Haloragis heterophylla), a rasp weed (Gonocarpus chinensis), Eclipta spp, rushes (Juncus spp), 
grass lily (Murdannia graminea), matrush (Lomandra longifolia), winter apple (Eremophila debilis) 
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Vegetation Community 8: Mosaic Grasslands 
 
This vegetation community covers a range of sites – lawns, fairways, greens, roadsides, grazed 
areas, building surrounds, swamplands and other disturbed areas.  Mainly introduced species are 
found in these locations. 
 
The fauna on the subject site has been extensively studied and the results are provided in the 
attached Fauna Survey: Gainsborough Greens and Surrounds (ddw fauna, 2003); Wildlife of 
Gainsborough Greens and Surrounding Areas (WBM Oceanics Australia, 1995); Ecological Site 
Assessment Level 3 (Gold Coast Native Flora, 2003); Koala Impact Assessment Gainsborough Greens 
(BAM, 2006); and Assessment Of Crinia Tinnula Habitat Gainsborough Greens, Pimpama (BAM, 
2007). 
 
 
Vegetation Community 9: Palustrine Wetland 
 
Upper Canopy: N/A 
 
Mid Storey:  N/A.  
 
Ground Layer: Cyperuss spp., Schoenoplectus spp., Philydrum lanuginosum, Eleocharis spp., 
Leersia hexandra, Triglochin procerum, Nymphaea spp., Nymphoides indica, Persicara spp., 
Phragmites karka, Typha spp., and a wide range of sedges, grasses, and forbs. 
 
 

3.3 (b) Hydrology, including water flows 

The hydrology of the site is considered relatively complex. Reference is made to the Stormwater 
Management Master Plan within Attachment B (Belleng VDM, 2007). 
 
3.3 (c)  Soil and Vegetation characteristics 

 

3.3 (d) Outstanding natural features 

Not Applicable. 
 

3.3 (e) Remnant native vegetation 

A map of remnant vegetation as defined by the Queensland Vegetation Management Act 1999 is 
included within Attachment D. 
 
3.3 (f)   Gradient (or depth range if action is to be taken in a marine area) 
The subject site is considered to be undulating ground with moderate slopes. 
 

3.3 (g) Current state of the environment 

Include information about the extent of erosion, whether the area is infested with weeds or feral animals and whether the 

area is covered by native vegetation or crops. 

 
The subject site is large and contains a mosaic of land-uses, habitat types and management regimes. 
 

3.3 (h) Commonwealth Heritage Places or other places recognised as having heritage values 

Not Applicable. 
 

3.3 (i) Indigenous heritage values 

Not Applicable. 
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3.3 (j) Other important or unique values of the environment 
Describe any other key features of the environment affected by, or in proximity to the proposed action (for example, any 

national parks, conservation reserves, wetlands of national significance etc).  

Moreton Bay RAMSAR site. 
 

3.3 (k) Tenure of the action area (eg freehold, leasehold) 

Freehold. 
 

3.3 (l) Existing land/marine uses of area 

Agriculture, Recreation (Golf Course) and residential dwellings. 
 

3.3 (m)  Any proposed land/marine uses of area 

Residential subdivision. 
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4 Measures to avoid or reduce impacts 

 
Note: If you have identified alternatives in relation to location, time frames or activities for the proposed action at Section 

2.3 you will need to complete this section in relation to each of the alternatives identified. 

 
Provide a description of measures that will be implemented to avoid, reduce, manage or offset any relevant impacts of the 

action. Include, if appropriate, any relevant reports or technical advice relating to the feasibility and effectiveness of the 
proposed measures.  

 
For any measures intended to avoid or mitigate significant impacts on matters protected under the EPBC Act, specify: 

• what the measure is, 

• how the measure is expected to be effective, and 
• the time frame or workplan for the measure.  

 

Examples of relevant measures to avoid or reduce impacts may include the timing of works, avoidance of important habitat, 
specific design measures, or adoption of specific work practices.  

 
Provide information about the level of commitment by the person proposing to take the action to implement the proposed 

mitigation measures. For example, if the measures are preliminary suggestions only that have not been fully researched, or 

are dependent on a third party’s agreement (e.g. council or landowner), you should state that, that is the case. 
 

Note, the Australian Government Environment Minister may decide that a proposed action is not likely to have significant 
impacts on a protected matter, as long as the action is taken in a particular manner (section 77A of the EPBC Act).  The 

particular manner of taking the action may avoid or reduce certain impacts, in such a way that those impacts will not be 
‘significant’.  More detail is provided on the Department’s web site. 

 
For the Minister to make such a decision (under section 77A), the proposed measures to avoid or reduce impacts must:  

• clearly form part of the referred action (eg be identified in the referral and fall within the responsibility of the person 

proposing to take the action),  
• be must be clear, unambiguous, and provide certainty in relation to reducing or avoiding impacts on the matters 

protected, and  

• must be realistic and practical in terms of reporting, auditing and enforcement.  
 

More general commitments (eg preparation of management plans or monitoring) and measures aimed at providing 

environmental offsets, compensation or off-site benefits CANNOT be taken into account in making the initial decision about 
whether the proposal is likely to have a significant impact on a matter protected under the EPBC Act.  (But those 

commitments may be relevant at the later assessment and approval stages, including the appropriate level of assessment, 
if your proposal proceeds to these stages).  

 
 

 
 
A number of rehabilitation measures are proposed on the subject site to mitigate the loss of Koala 
food trees over the site and to create extra habitat for other native species such as Migratory Waders 
and also includes the provision of wildlife corridors. 
 
Scribbly Gum Forest 
Areas considered significant have been provided with a 30 m buffer to absorb impacts of surrounding 
development and edge effects.  A 30 m buffer has been provided around the Scribbly Gum forest in 
the northeast of the site.  This buffer incorporates the surrounding dry sclerophyll forest on the north 
and south borders.  The eastern boundary of the forest incorporates Kerkin Road.  On the western 
boundary a 15.5 m dry sclerophyll buffer and 14.5 m road reserve combine to create a 30 m wide 
strip between the Scribbly Gum forest from the residential development.  A 30 m vegetated buffer 
was not possible along the western boundary of the Scribbly Gum forest because of the proximity of 
the forest to the creek bordering the eastern bushland and the necessity to create a road network 
enabling residents to enter and exit Precinct 1.  This design utilises the road as a firebreak for 
precinct 1, as opposed to clearing further bushland at the rear of the housing lots bordering the 
Scribbly Gum forest. 
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Melaleuca Wetlands 
The Melaleuca wetland in the south of the site has also been provided with a 30 m buffer in the 
amended development proposal.  The road proposed between Precincts 3, 4 and 5 has been 
relocated further north.  On this road, the creation of two bridges spanning across the northern 
border of the wetland will allow for an extension of the revegetation program into the golf course 
and parkland surrounding the wetlands.  The bridges will also allow the continuation of the natural 
flux of water in the area.   
 
The buffer proposed to protect the Melaleuca wetlands is not currently vegetated.  The revegetation 
program will include: the creation of a buffer (utilising wetland species already present in the 
vicinity), the removal of the maintenance shed from the interior of the wetland and revegetation of 
the site.  The revegetation program and the reinstatement of a buffer will mean that the impacts of 
disturbance on this site will be less evident and the maintenance demands of the Melaleuca wetland 
will be minimised. 
 
Eastern Waterway (Precinct 1) 
There will be a 30 m vegetated buffer separating the residential development in precinct 1 from the 
waterway bordering the eastern bushland.  On the eastern bank this buffer will be vegetated with 
native species, including Eucalypt spp., Melaleuca spp. and Allocasuarina spp.  A majority of the 
vegetation required within the buffer currently exists in the area and will be retained.  Due to the 
necessity for bushfire management in this area, revegetation will focus on re-establishing the canopy 
layer.  The shrub and ground layers will be maintained as ‘low ground fuel’ areas for approximately 
15 m behind lots 1 – 10, 30 – 77 and 261 – 277. 
 
Four stormwater detention basins are also planned at various points along the eastern bank.  Initially 
these will need to be cleared in order to create the stormwater detention devices, however, they will 
be re-planted as wetlands utilising the species that are already present in the vicinity.  Wetland 
species serve two purposes in managing stormwater: to lessen water flow and absorb excess 
nutrients and other pollutants.  The western bank of the waterway will be revegetated where 
appropriate; however, it cannot be planted thickly due to the presence of a stormwater conveyance 
path and the proximity of the golf course. 
 
Waterway bordering Precinct 2 
The 30 m buffer separating the residential development in Precinct 2 from the natural waterway 
along the north-western boundary will remain vegetated.  The buffer along the eastern bank 
(separating the residential development from the waterway) will remain vegetated.  Where 
rehabilitation is necessary the buffer will be vegetated with native plant species already present in 
the vicinity.  The western bank is currently not vegetated.  The area between the waterway and the 
newly created lake will be rehabilitated.  This lake is in place to mitigate flooding issues on the site.  
Species utilised in the rehabilitation will be wetland species such as Allocasuarina app., Melaleuca spp 
and some gum trees that are tolerant to high moister levels including Forest Red Gum Eucalyptus 
tereticornis and Swamp Box Lophostemon suaveolens. 
 
Waterway associated with Melaleuca wetlands 
A buffer is also proposed around the waterway running through and bordering the Melaleuca forest 
in the south of the site.  Existing vegetation bordering the waterway will be retained.  On the 
northern bank a 20 – 30 m buffer will be revegetated separating the waterway and the proposed 
residential development in precinct 4.  Where this waterway turns north, the channel has been 
altered and now consists of a shallow, artificial drain. 
 
Surveys of the drain revealed that it holds little ecological value, however, the pond created just as 
the waterway exits the site is utilised by various aquatic species, including frogs, fish and birds.  This 
pond will be retained and the drain will be realigned to a more natural flow path, which meanders 
north along the edge of the Casuarina glauca forest in the golfcourse. 
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On the road providing access to Precinct 4, several bridges will be created over the waterway in 
order to protect the hydrology and ecology of the waterway and associated Melaleuca wetlands. 
 
Hotham Creek 
As Hotham Creek is identified as a ‘Major Linkage’ in the GCCC Planning Scheme, a 60 m vegetated 
buffer is proposed on the eastern bank.  This buffer will separate the development from Hotham 
Creek as well as provide a vegetated corridor that will facilitate the movement of native fauna.  
Currently the creek banks are severely degraded.  The revegetation program will create an area of 
marsh and freshwater wetland bordering the creek.  The buffer will extend around the ‘oxbow 
wetlands’ associated with Hotham Creek and into a new wetland area created as part of the habitat 
enhancement of Gainsborough Greens. 
 
Habitat Creation 
Extensive revegetation will be undertaken over the site, to compensate for the loss of some of the 
dry sclerophyll forest in the eastern bushland.  The topography and hydrology of the land does not 
support the creation of new dry sclerophyll areas, however, the new layout proposes to create 
approximately 84 ha of freshwater wetlands similar to the Melaleuca wetland in the south of the 
site).  Freshwater wetlands are considered locally significant and ‘Of Concern’ on a regional basis 
(under the Vegetation Management Act, 1999).  Rehabilitation between fairways on the golfcourse 
will create a wildlife corridor and also enhance the habitat values on site. 
 
A new area of habitat will be created under the amended development plan for Gainsborough 
Greens.  This area is located just to the south-east of Hotham Creek and the existing ‘oxbow 
wetlands’. The proposal is to create approximately 68 ha of additional Melaleuca wetland and 
freshwater marsh to compliment the existing Melaleuca wetland along the southern border of the 
site.  This will be further complimented by the creation of open grasslands within the oxbow. 
 
Hydrological studies have shown that the area is occasionally influenced by king tides and a few 
scattered mangroves have been found in the west of the site.  A majority of the vegetation in the 
vicinity of the oxbow wetlands, however, is suited to freshwater conditions.  The revegetation 
program in this area will create an ecotone from the Melaleuca wetland in the south, to freshwater 
marsh and some open water within the oxbow wetlands.  The species utilised in the freshwater 
marsh will tolerate occasional saltwater influx.  As well as being more tolerant of occasional tidal 
influences, marshes provide excellent habitat for amphibians and waterbirds (including migratory 
waders) that may feed in the swamp and return to Melaleuca wetland to roost. 
 
The new wetland will also act as a link between the Melaleuca forest and Hotham Creek.  Hotham 
Creek is considered as a ‘Major Linkage’ by the Gold Coast City Council.  The area is currently 
severely degraded and the existing oxbow wetlands have become detached from the main water 
channel.  Revegetating the area would increase its value as a core habitat and a ‘Major Linkage’.  
The proposed wildlife corridor through the golf course will also provide access between the eastern 
bushland and the Hotham Creek area via the Melaleuca wetland. 
 
An area of freshwater wetland (approximately 16 ha) will also be created in the northeast of the site, 
between Precinct 1 and 4.  Currently the area contains a Casuarina glauca forest and a degraded 
drain, which is of little conservation value.   
 
During the construction phase of the development the Casuarina forest will be used to supply fill to 
the surrounding residential development.  As a result, the levels in this area will be lowered and it 
will become more suitable for wetland vegetation, including Melaleuca spp., Allocasuarina spp. and 
Casuarina spp.  The drainage path behind this area will be retained.  The retention of this drainage 
channel and revegetation of the area will result in a more ecologically diverse and viable wetland 
than exists at present. 
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A majority of the lakes that will be created on the golf course serve to mitigate flooding issues as 
well as increase the aesthetic qualities and playability of the golf course.  The lakes will be created as 
open water habitats, which are capable of supporting native fish, insects, amphibians and birds 
common on the Gold Coast, such as pacific black duck, little pied cormorant, little black cormorant, 
purple swamphen, dusky moorhen and grey teal.  The edges of the new lakes will be planted with 
reeds, sedges and native grasses where feasible. 
 
Revegetation will also be undertaken on a large scale on the golf course.  There are two large 
patches of Casuarina forest on the eastern side of the golf course, which require rehabilitation (weed 
removal and supplementary planting).  Other areas between fairways and lakes on the golf course 
will require full-scale revegetation.  The goal of the revegetation program on the golf course is to 
create a wildlife corridor from the eastern bushland to the Melaleuca forest and the oxbow wetlands. 
 
The Scribbly Gum forest associated with the eastern bushland and the Melaleuca forest on the 
southern border of the site were identified as core habitat by WBM Oceanics Australia (1993).  Gold 
Coast City Council (GCCC) considers the areas to be ecologically significant due to the presence of 
significant species and vegetation types.  The proposed development will maintain these areas in 
Conservation Park (dedicated as Public Open Space).  The residential and golfcourse design also 
allows for a vegetated wildlife corridor linking the two forests. 
 
There are three fauna exit/entry points proposed for the eastern bushland.  The northern point is 
100 m wide, the mid-point is 200 m wide and the southern point is 60 m wide.  GCCC recommends 
corridors to be 100m wide in order for them to be utilised by the population of Eastern Grey 
Kangaroo’s on site.  Smaller corridors (50 m) are more appropriate for smaller animals, birds and 
ground-dwelling mammals.  Each of these exit/entry points leads into the vegetated strip along the 
eastern waterway.  The waterway is narrow and shallow enough in places to allow Eastern Grey 
Kangaroo’s to cross.  Locations where arboreal mammals are able to cross the waterway will be 
provided via a connecting tree canopy.  There are already several places along the waterway where 
a connecting canopy currently exists and these will be retained.  Small ground dwelling mammals are 
less likely to travel large distances, however, a dry land crossing will be retained in the south of 
precinct 1. 
 
From the fauna exit/entry points in the eastern bushland, the corridor continues in nodes through 
the golfcourse fairways and lakes towards the Melaleuca forest.  Three major habitat nodes will be 
created west of the eastern bushland.  The newly created northern wetland will be one of these 
nodes and the other two habitat nodes will be located where there is existing Casuarina glauca 
forest.  Replanting in these areas will aim to increase the diversity of native plants.  From these 
nodes the landscaping will encourage fauna southwest between fairways 8, 9 and 10.  The corridor 
then goes under a road bridge and into the Melaleuca forest. 
 
Due to the limited amount of space available, creating habitat nodes was considered more 
appropriate than creating strips of vegetation.  The nodes are of a shape and size that is less 
susceptible to edge effects including weed invasion and introduction of predators.  It is also 
suggested in the literature that retaining larger areas of suitable habitat at periodic intervals 
enhances the effectiveness of otherwise linear corridors. A majority of the fauna on site, which would 
utilise both the eastern bushland and Melaleuca forest (ie. birds, bats and gliders), will be able to 
move through these habitat nodes. 
 
At the fauna exit/entry points proposed for the eastern bushland, a road interrupts the continuity of 
the bushland.  This is also the case directly north of the Melaleuca forest.  In these areas the road 
creates a potential barrier to fauna movement.  It is proposed that fauna crossings be constructed at 
four points on site  to allow the safe passage of native animals.   
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Bridges will be created at two points between the Melaleuca forest and precinct 4.  These bridges will 
allow animals to easily travel under the road without any risk of a traffic incident.  The other road 
crossings are located in the eastern bushland at the central and southern entry/exit points.  The 
roads here will meander between mature trees and have flush curbs to blend with the surrounding 
environment.   
 
All roads will be signed to warn motorists of the likelihood of encountering native fauna.  They will 
also be speed limited to 40 kph and have ‘slow points’ (speed bumps or chicanes) to encourage 
responsible driving and consideration of fauna.  The retention of large trees at strategic locations 
along and through the road, so as tree crowns can touch across roads, will facilitate movement of 
arboreal species. 
 
Additionally, as described previously, eight (8) weeks prior to Operational Works (Tree Clearing), the 
site will be assessed by the Council team involved with the translocation of Koalas from development 
areas in Coomera. They will determine the presence of any resident Koala population and their 
viability for translocation into retained habitat areas on the Gold Coast. Animals will be relocated if 
viable. 
 
During Operational Works (Tree Clearing) a qualified Spotter-catcher (Koala-spotter) will be present. 
Should a Koala be spotted, all work on site will cease until the Koala has been allowed to move on its 
own accord. 
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5 Conclusion on the likelihood of significant impacts  
Identify whether or not you believe the action is a controlled action (ie. whether you think that significant impacts on the 

matters protected under Part 3 of the EPBC Act are likely) and the reasons why.  

 

5.1 Do you THINK your proposed action is a controlled action?  

X No, complete section 5.2 

 Yes, complete section 5.3 

 
 

 

5.2 Proposed action IS NOT a controlled action. 
Specify the key reasons why you think the proposed action is  NOT LIKELY to have significant impacts on a matter 

protected under the EPBC Act. 

 
While studies on the site clearly indicate the vegetation on the subject site can be considered habitat 
for the Koala, translocation of Koalas has been occurring within the vicinity of the subject site for a 
number of years, and further translocation of Koalas from directly within the study area may occur 
prior to the commencement of Operational Works (Tree Clearing). 
 
Additionally, the development proposal includes a number of measures to mitigate for the loss of 
native vegetation to facilitate the development as described in Section 4. 
 

5.3 Proposed action IS a controlled action  
Type ‘x’ in the box for the matter(s) protected under the EPBC Act that you think are likely to be significantly impacted. 
(The ‘sections’ identified below are the relevant sections of the EPBC Act.) 

 

 Matters likely to be impacted 

 World Heritage values (sections 12 and 15A) 

 National Heritage places (sections 15B and 15C) 

 Wetlands of international importance (sections 16 and 17B) 

 Listed threatened species and communities (sections 18 and 18A) 

 Listed migratory species (sections 20 and 20A) 

 Protection of the environment from nuclear actions (sections 21 and 22A) 

 Commonwealth marine environment (sections 23 and 24A) 

 Great Barrier Reef Marine Park (sections 24B and 24C) 

 Protection of the environment from actions involving Commonwealth land (sections 26 and 27A) 

 Protection of the environment from Commonwealth actions (section 28) 

 Commonwealth Heritage places overseas (sections 27B and 27C) 

 
Specify the key reasons why you think the proposed action is likely to have a significant adverse impact on the matters 

identified above. 
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7 Information sources and attachments 
(For the information provided above) 

 

7.1 References 
• List the references used in preparing the referral. 
• Highlight documents that are available to the public, including web references if relevant. 

Report  Author  Date Overview 
Gainsborough 
Greens Residential 
Development- 
Habitat Values of 
Eastern Bushland 

Chenoweth and 
Associates 

June 1994 This report provides a review of a 
report titled “Gainsborough Greens 
Residential Development – Habitat 
Values of the Eastern Bushland” 
dated April 1994 and associated 
documentation in response to a 
request by the Albert Shire Council. 

Wildlife of 
Gainsborough 
Greens and 
Surrounding Areas 

WBM Oceanics Field Survey 
conducted in 
March 1995 

A survey of the fauna and flora 
values of the site was undertaken in 
March 1995. 

Fauna Survey: 
Gainsborough 
Greens and 
Surrounds 

White, White 
and Power 

February/March 
2003 

An intensive fauna survey 
Divided the site into two sub-sites – 
Sites 1 and 2. 
Site 1 comprised of the Golf Course 
and eastern bushland 
Site 2 comprised of the Clarke’s 
property. 

Flora Survey and 
Report 

Gold Coast 
Native Flora 

March 2003 A flora survey was carried out over 
the site along with a review of 
historical surveys by Gynther (1993), 
Ison Environmental Planners (1993), 
Liongain Pty Ltd (1994) 

Ecological Site 
Assessment – Level 
3 

Gold Coast 
Native Flora 

April 2003 This report summarises the results 
of the Fauna Survey by White, White 
and Power and the Flora Survey by 
Gold Coast Native Flora. 

Vegetation 
Management Plan 

Belleng 15 August 2003 
 

This Plan summarises the 
recommendations made by Gold 
Coast Native Flora and White, White 
and Power for the management of 
vegetation on the site. 

Gainsborough 
Greens Integrated 
Management Plan 

Habitat 
Environmental 
management 
Pty Ltd 

April 2006 This Plan provides a further survey 
of the vegetation values on the site 
in addition to reviewing and 
summarising the findings from the 
previous ecological reports and 
proposes management 
recommendations for rehabilitation, 
habitat creation and enhancement 
and appropriate buffers to 
ecologically significant values. 

Assessment of 
Crinnia tinnula 
Habitat 

Biodiversity 
Assessment and 
Management 
Pty Ltd 

December 2006 In response to essential habitat 
mapping, a specific assessment of 
potential habitat for Crinnia 

tinnula. 

Koala Impact 
Assessment 

Biodiversity 
Assessment and 
Management 
Pty Ltd 

December 2006 In response to essential habitat 
mapping for Phascolarctos cinereus 
a detailed koala survey was 
conducted and a Koala Conservation 
Action Plan was prepared for the 
management of koalas and koala 
habitat values on the site. 
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Conserving koalas in 
the Coomera-
Pimpama Koala 
Habitat Area: a 
view to the future 

Biolink 2007 A highly detailed study of Koala 
populations in the Coomera and 
Pimpama localities. 

 
 

7.2 Reliability and date of information 
For information in section 3 specify: 
• source of the information; 

• how recent the information is; 

• how the reliability of the information was tested; and 

• any uncertainties in the information. 

 
Refer to Section 7.1. 

7.3 Attachments 
Indicate the documents you have attached. All attachments must be less than two megabytes (2mb) so they can be 
published on the Department’s website.  Attachments larger than two megabytes (2mb) may delay the processing of your 

referral. 
 

 

  � 
attached Title of attachment(s) 

You must attach 

 

figures, maps or aerial photographs 

showing the project locality (section 1) 

 Subject Site 
 

 figures, maps or aerial photographs 

showing the location of the project in 
respect to any matters of national 

environmental significance or important 

features of the environments (section 3) 

 Precinct Plan 
Vegetation Communities 
Ramsar Wetlands 
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If relevant, attach 

 

copies of any state or local government 
approvals and consent conditions (section 

2.5) 

 STAGES 1-5 
PRELIMINARY APPROVAL 
OVERRIDING THE 
PLANNING SCHEME AND 
DEVELOPMENT PERMIT - 
MCU/ROL 
(PN161275/12/DA2, 
MCU2300749) 
STAGE 3.1 PRELIMINARY 
APPROVAL OVERRIDING 
THE PLANNING SCHEME 
AND DEVELOPMENT 
PERMIT – ROL 
(PN304552/12/DA3, 
MCU2800831) 
STAGE 6 DEVELOPMENT 
PERMIT – PRELIMINARY 
APPROVAL AND 
MCU/ROL 
(PN163290/12/DA1, 
MCU2300756) 
STAGE 7 DEVELOPMENT 
PERMIT – ROL 
(PN170157/02/DA5, 
ROL2300185) 

 copies of any completed assessments to 

meet state or local government approvals 
and outcomes of public consultations, if 

available (section 2.6) 

  

 copies of any flora and fauna investigations 
and surveys (section 3) 

 FAUNA SURVEY: 
GAINSBOROUGH 
GREENS AND 
SURROUNDS 
FLORA SURVEY AND 
REPORT 
GAINSBOROUGH 
GREENS RESIDENTIAL 
DEVELOPMENT- 
HABITAT VALUES OF 
EASTERN BUSHLAND 
WILDLIFE OF 
GAINSBOROUGH 
GREENS AND 
SURROUNDING AREAS 
ECOLOGICAL SITE 
ASSESSMENT – LEVEL 3 
VEGETATION 
MANAGEMENT PLAN 
ASSESSMENT OF 
CRINNIA TINNULA 
HABITAT 

 technical reports relevant to the 

assessment of impacts on protected 
matters that support the arguments and 

 GAINSBOROUGH 
GREENS INTEGRATED 
ECOLOGICAL 
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conclusions in the referral (section 3 and 4) MANAGEMENT PLAN 
KOALA IMPACT 
ASSESSMENT 
CONSERVING KOALAS IN 
THE COOMERA-
PIMPAMA KOALA 
HABITAT AREA: A VIEW 
TO THE FUTURE 
STORMWATER 
MANAGEMENT MASTER 
PLAN 
STORMWATER QUALITY 
MANAGEMENT PLAN 
(EXAMPLE) 

 report(s) on any public consultations 

undertaken, including with Indigenous 
stakeholders (section 3) 
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8.2 Person preparing the referral information (if different from 8.1) 
Individual or organisation who has prepared the information contained in this referral form. 

 Name  Habitat Environment Management Trading Pty Ltd

 Title  Simon Muirhead - Environmental Scientist

 Organisation 
Organisation name should match entity identified in ABN/ACN search 

 ACN / ABN (if applicable)  46 147 085 005

 Postal address  PO Box 1141, Nernang, QLD, 4211

 Telephone  (07) 5535 0999

 Email  info@habitat.net.au

   
 Declaration 

I declare that to the best of my knowledge the information I have given on, or attached 

to this form is complete, current and correct. 

I understand that giving false or misleading information is a serious offence. 

 

 

 
Signature 

 

 
 

Date 
 4 February 2013

 

 

  

ben
Stamp
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REFERRAL CHECKLIST 
NOTE: This checklist is to help ensure that all the relevant referral information has been provided. It is not a part of the 
referral form and does not need to be sent to the Department. 

 
HAVE YOU:  

� Completed all required sections of the referral form? 

� Included accurate coordinates (to allow the location of the proposed action to be 
mapped)? 

� Provided a map showing the location and approximate boundaries of the project 
area? 

� Provided a map/plan showing the location of the action in relation to any matters 
of NES? 

� Provided complete contact details and signed the form?  

� Provided copies of any documents referenced in the referral form? 

� Ensured that all attachments are less than two megabytes (2mb)? 

� Sent the referral to the Department (electronic and hard copy preferred)? 
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1.0 INTRODUCTION 

 

Habitat Environment Management Pty Ltd was appointed to prepare the ecological 

component of the Silkwood Lakes Integrated Management Plan for the proposed 

Silkwood Lakes development at Pimpama.  A number of previous assessments of the 

site have already been carried out and lodged with the Gold Coast City Council.  

This report summarises the findings of all relevant previous reports as a basis for 

future management of the site and details additional initiatives that will be 

undertaken on the site. 

1.1 Scope Of Works 

 

It was determined that the Silkwood Lakes Integrated Management Plan should aim 

to: 

 

• Present a written description of the ecological features on site and provide 

an Ecological Features Map; 

• Summarise the findings of all other relevant Ecological Site Assessments; 

• Summarise the management strategies suggested by all other relevant 

Ecological Site Assessments; 

• Outline the details of the rehabilitation works that will be undertaken on 

site; 

• Outline flora and fauna management practices that will be carried out; and 

• Suggest additional environmental initiatives that can be undertaken on the 

site. 
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1.2 Site Description  

 

The site comprises six lots including: Lot 1 RP226762, Lot 2 RP803861, Lot 1 

RP55470, Lot 1 RP48903, Lot 2 RP29966 and Lot 138 W312339 Yawalpah Road, 

Pimpama located within the Gold Coast City Council (GCCC) Local Government Area 

(herein referred to as the ‘subject site’).  The site is bound by Swan Road to the 

west, Kerkin Road to the east and Yawalpah Road to the south.  Cane farms exist to 

the north of the site. 

 

The site is subject to the Coomera Local Area Plan, Gold Coast City Council (GCCC) 

Planning Scheme (Our Living City, August 2003) and falls within Rural Living/Open 

Space; Agricultural/Conservation; Coomera Residential and Conservation and 

Landscape Protection precincts.  It is subject to the Specific Development Code for 

Vegetation Management.  It is also affected by the Natural Wetland Areas and 

Natural Waterways, Nature Conservation and Bushfire Management Areas Constraint 

Codes. 

 

There is a wide variety of different types of vegetation on the site, ranging from 

filled and manicured greens and cleared grassland, to freshwater wetlands and old 

growth dry sclerophyll forest with high conservation values.  Several species of 

significant fauna have been located on the site, including two Australian icons the 

Koala (Phascolarctos cinereus) and Echidna (Tachyglossus aculeatus) as well as 

threatened species of frogs, birds and small mammals. 

 

Figure 1.1 shows the proposed layout of the site. 

 



Figure 1.1 Site Description
Silkwood Lakes,
Pimpama, QLD

Map No. SD3071A2FEL
Release Date 19/12/2005
Note: Plan is indicative only.
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2.0 STATUTORY FRAMEWORK 

2.1 GCCC Planning Scheme 

The subject site is covered by the Coomera Local Area Plan.  It falls within the Rural 

Living/Open Space; Coomera Residential; Conservation and Landscape Protection; 

Local Centre and Agriculture/Conservation precincts of the Gold Coast City Council 

(GCCC) Planning Scheme (Our Living City, August 2003).  

 

The GCCC Planning Scheme’s Conservation Strategy Plan (Overlay Map 20) identifies 

the north-eastern portion of Lot 1 RP226762, as significant remnant vegetation.  It is 

intended that these areas be retained and enhanced, wherever possible, through 

the use of sympathetic development designs and layouts. 

 

The GCCC Planning Scheme’s Natural Wetland Areas and Natural Waterways Map 

(Overlay Map 11) identifies several ‘freshwater wetlands’ and ‘other natural 

waterways’ on the site.  Natural waterways bordering the eastern bushland and 

running through the freshwater Melaleuca wetlands will be retained with 30m 

buffers, as will the Melaleuca wetland itself.  The habitat of the Wallum froglet 

(Crinnia tinnula) will also be retained with a 30m buffer.  Hydrological issues are 

discussed in more detail within the report by Belleng Pty Ltd. 

 

The GCCC Planning Scheme’s Bushfire Management Areas (Overlay Map 10) identifies 

the eastern bushland as a medium fire hazard area.  According to the code these 

areas require a Fire Management Plan and development should minimise risk to 

people and property through building design, development layout, providing access 

to a water source and providing fire tracks.  Refer to the Bushfire Risk Assessment 

and Mitigation Plan by Clyde Bain for more detail. 

 

The GCCC Planning Scheme’s Vegetation Management (Specific Development Code) 

is also applicable to all operational works constituting vegetation clearing.  The 

code states that areas of ecological significance should be retained, cleared 

vegetation should be used on site or disposed of in a responsible manner and areas 

under a Vegetation Protection Order must not be damaged. 
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2.2 Vegetation Management Act, 1999 

The Environmental Protection Agency’s (EPA’s) Regional Ecosystem Mapping and 

Analysis Tool (REMAT Version 4.1) lists the status of regional ecosystems as gazetted 

under the Queensland Vegetation Management Act 1999 (Vegetation Management 

Status).  The Vegetation Management Act status used in this report is based on the 

EPA’s assessment of the pre-clearing and remnant extent of a regional ecosystem 

and is as per the Vegetation Management Amendment Regulation (No 1) 2002, 

which commenced on 8 August 2002. 

 

A search of the REMAT database (Version 4.1) determined that most of the 

vegetation on the study site is mapped as the ‘Not of Concern’ Regional Ecosystem 

12.11.5.  Some other areas (the Melaleuca swamp, along the waterways surrounding 

the eastern bushland and the oxbow wetlands) are mapped as ‘Of Concern’ Regional 

Ecosystem 12.3.5 and 12.3.8 (refer to Ecological Features Map, Figure 3.2).  A 

permit under the Vegetation Management Act 1999 is required to remove ‘Of 

Concern’ vegetation from open space and non-urban areas on site.  Mapping of 

remnant vegetation is constantly updated and the status of vegetation on the study 

site should be checked with Department of Natural Resources, Mines and Energy 

(DNRME) prior to clearing. 
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3.0 ECOLOGICAL FEATURES 

An Ecological Features Map was requested as part of the information request issued 

by Gold Coast City Council (GCCC).  Mapping in previous studies was not considered 

suitable for providing the level of detail requested by Council.  As such, Habitat 

Environment Management conducted further ecological assessments of the site in 

order to provide a Vegetation Assessment (Figure 3.1) and an Ecological Features 

Map (Figure 2.1b).  The findings of the vegetation assessment are now described. 

 

3.1 Vegetation Assessment 

3.1.1 Methodology 

 
A plot-based survey was used for the vegetation assessment.  Plot density is 

dependant on floristic diversity and is determined during a preliminary site visit and 

Aerial Photo Interpretation (API).  Plots were located across the gradient to 

maximise the diversity captured.  Approximate age and structure were also 

recorded.  The random meander technique (Cropper, 1993) was used to locate any 

significant species across the entire site. 

 

Vegetation communities identified were mapped using API (Aerial Photo 

Interpretation) and ground truthing, however since vegetation associations tend to 

merge into one another, vegetation boundaries often represent an ecotone rather 

than a discrete boundary.  Discrete boundaries do occur in some situations, e.g. 

closed-forest/open-forest boundaries. 

 

All vascular plants are described in accordance with Henderson (1997). Vegetation 

communities are described in accordance with the Gold Coast City Council Nature 

Conservation Strategy (Mary Maher and Assoc. et al, 1998) and the standard 

descriptions (Vegetation Management Units) used by the EPA during the 

Comprehensive Regional Assessments (CRA) undertaken across Queensland in 1998 

(Bean et al 1998a and 1998b) for the Commonwealth Regional Forestry Agreement 

programs. 
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3.1.2 Results 

3.1.2.1 Vegetation Community Descriptions 

 

The following describes the vegetation associations identified on the site as a result 

of the field surveys.  Refer to Figure 3.1 for locations of each mapped community 

type. 

 

Dry Sclerophyll Forest and Woodland 

 

Major Upper Canopy: Pink bloodwood Corymbia intermedia, tallowwood Eucalyptus 

microcorys, brush box Lophostemon confertus, Queensland white stringybark 

Eucalyptus tindaliae, Queensland grey ironbark Eucalyptus siderophloia, forest red 

gum Eucalyptus tereticornis, smoothbark apple Angophora leiocarpa. 

 

Minor Upper Canopy: Narrow-leaved red gum Eucalyptus seeana, broad-leaved 

white mahogany Eucalyptus carnea, red mahogany Eucalyptus resinifera, swamp 

box Lophostemon suaveolens, coast banksia Banksia integrifolia.  

 

Mid-canopy:  Hickory wattle Acacia disparrima, early flowering black wattle Acacia 

leiocalyx, black she-oak Allocasuarina littoralis, willow bottlebrush Callistemon 

salignus. 

 

Shrub Layer: Dogwood Jacksonia scoparia, a pea bush Pultenaea retusa, wild may 

Leptospermum polygalifolium and sparse occurrences of bottlebrush grasstree 

Xanthorrhoea macronema. 

 

Ground Layer: Kangaroo grass Themeda triandra, barb wire grass Cymbopogon 

refractus, wiry panic Entolasia stricta, matrushes Lomandra spp, flax lilies Dianella 

spp, rusty tick trefoil Desmodium rhytidophyllum, native parsnip Trachymene 

incisa, a rasp weed Gonocarpus chinensis and other herbs and ferns such as common 

bracken Pteridium esculentum and common ground fern Calochlaena dubia. 

 

Scribbly Gum Forest 

 

Major Upper Canopy: Scribbly gum Eucalyptus racemosa. 

 

Minor Upper Canopy:  Narrow-leaved red gum Eucalyptus seeana, Queensland grey 

ironbark Eucalyptus siderophloia, pink bloodwood Corymbia intermedia, 

smoothbark apple Angophora leiocarpa. 
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Mid-canopy:  Black she-oak Allocasuarina littoralis, hickory wattle Acacia 

disparrima. 

 

Shrub Layer:  Mainly absent, but some native gorse Daviesia ulicifolia and dogwood 

Jacksonia scoparia. 

 

Ground Layer: Slender rice flower Pimilea linifolia, kangaroo grass Themeda 

triandra, barb wire grass Cymbopogon refractus, round leaf goodenia Goodenia 

rotundifolia, hawkweed Picris angustifolia subsp. carolorum-henricorum, flax lilies 

Dianella spp, matrushes Lomandra spp, variable swordsedge Lepidosperma laterale, 

bottlebrush grass tree Xanthorrhoea macronema. 

 

Dry Sclerophyll Regrowth 

 

The canopy is lower and the density of stems is higher than in the Dry Sclerophyll 

Forest and Woodland.  This regrowth integrates with the Dry Sclerophyll Forest and 

Woodland. 

 

Major Canopy: Pink bloodwood Corymbia intermedia, tallowwood Eucalyptus 

microcorys, brush box Lophostemon confertus, Queensland white stringybark 

Eucalyptus tindaliae, Queensland grey ironbark Eucalyptus siderophloia, forest red 

gum Eucalyptus tereticornis, smoothbark apple Angophora leiocarpa. 

 

Minor Canopy: Narrow-leaved red gum Eucalyptus seeana, broad-leaved white 

mahogany Eucalyptus carnea, red mahogany Eucalyptus resinifera, swamp box 

Lophostemon suaveolens, coast banksia Banksia integrifolia.  

 

Mid-canopy:  Hickory wattle Acacia disparrima, early flowering black wattle Acacia 

leiocalyx, black she-oak Allocasuarina littoralis, willow bottlebrush Callistemon 

salignus. 

 

Shrub Layer: No development 

 

Ground Layer: Kangaroo grass Themeda triandra, barb wire grass Cymbopogon 

refractus, wiry panic Entolasia stricta, matrushes Lomandra spp, flax lilies Dianella 

spp, rusty tick trefoil Desmodium rhytidophyllum, a rasp weed Gonocarpus chinensis 

and other herbs and ferns such as common bracken Pteridium esculentum and 

common ground fern Calochlaena dubia. 

 

Swamp Oak Woodland 
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Major Canopy: Swamp oak Casuarina glauca. 

 

Minor Canopy: Paperbark tea tree Melaleuca quinquenervia and swamp box 

Lophostemon suaveolens.  

 

Shrub Layer: Groundsel *Baccharis halimifolia 

 

Ground Layer: A smartweed Persicaria decipiens, rushes Juncus spp, twigrushes 

Baumea spp, Eclipta spp, buttercups Ranunculus spp, frogmouth Philydrum 

lanuginosum, spreading sneezeweed Centipeda minima, grasses Paspalum spp, 

pennywort Centella asiatica, lesser joyweed Alternanthera denticulata and sedges 

Cyperus spp. 

 

Broad-leaved Paperbark Forest 

 

Major Upper Canopy: Paperbark tea tree Melaleuca quinquenervia. 

 

Minor Canopy: Swamp oak Casuarina glauca, forest red gum Eucalyptus tereticornis 

and swamp box Lophostemon sauveolens.  

 

Mid-canopy:  Umbrella cheese tree Glochidion sumatranum, flaxleaf paperbark 

Melaleuca linariifolia. 

 

Shrub Layer: No development 

 

Ground Layer: Swamp water fern Blechnum indicum, broadleaf carpet grass 

Axonopus compressus, rushes Juncus spp, sedges Cyperus spp, Glinus oppositifolius, 

swamp ricegrass Leersia hexandra, smartweeds Persicaria spp, lesser joyweed 

Alternanthera denticulata and Eclipta spp. 

 

Red Gum, Swamp Box, Grey Ironbark Forest 

 

Upper Canopy: Forest red gum Eucalyptus tereticornis, Queensland grey ironbark 

Eucalyptus siderophloia, swamp box Lophostemon suaveolens. 

 

Mid-canopy:  Black she-oak Allocasuarina littoralis, wattles Acacia spp. 

 

Shrub Layer: Generally absent except for some *Lantana camara and groundsel 

*Baccharis halimifolia. 
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Ground Layer: Pennywort Centella asiatica, Lobelia spp, rough rasp weed Haloragis 

heterophylla, a rasp weed Gonocarpus chinensis, Eclipta spp, rushes Juncus spp, 

grass lily Murdannia graminea, matrush Lomandra longifolia, winter apple 

Eremophila debilis. 

 

Mosaic 

 

This vegetation community covers a range of sites – lawns, fairways, greens, 

roadsides, grazed areas, building surrounds, swamplands and other disturbed areas.  

Mainly introduced species are found in these locations. 

 

 

3.1.2.2 Vegetation Communities – GCCC Nature Conservation Strategy 

 

Based on GCCC Nature Conservation Strategy (Feb. 1998), Volume 2, Table 9.8 

Regional Conservation Status of Mapped Vegetation Units. 

 

TYPE CODE 1: White Mahogany – Grey Gum – Queensland White Stringybark – 

Broad-leaved White Mahogany Woodland / Open Forest Complex 

 

Mapped Area: 242742 ha 

Percentage of City: 16.8% 

Percentage of City Bushland:  33.6% 

South-east Qld Status:  No concern at present 

Comments:  This occurs mainly on the southern boundary of the site along Kerkin 

Road.  Sporadic occurrences of regrowth occur within the older forest remnants and 

in previously cleared areas. 

 

TYPE CODE 3: Pink Bloodwood – Narrow-leaved Red Gum and/or Scribbly Gum 

Woodland/Open Forest Complex  

 

Mapped Area:  55.8 ha 

Percentage of City: 0.0% 

Percentage of City Bushland – 0.1%  

South-east Qld Status:  Of concern    

Comments:  A rare occurrence of old growth forest of this type was identified and 

mapped near the south-eastern corner.  This area is mainly outside the proposed 

development envelope, but does impinge on the area. 

 

TYPE CODE 6: Blue gum - grey ironbark and/or pink bloodwood Woodland or 

Open Forest 
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Mapped Area: 5139 ha 

Percentage of City: 3.6% 

Percentage of City Bushland:  7.1% 

South-east Qld Status:  Endangered 

Comments:  The main occurrence of this type is a degraded area between the 

service entrance and the main entrance on Yawalpah road.  Other sporadic small 

occurrences occur on the site. 

 

TYPE CODE 8: Broad-leaved paperbark - blue gum - swamp box Open Forest 

 

Mapped Area: 745 ha 

Percentage of City: 0.5% 

Percentage of City Bushland:  1% 

South-east Qld Status:  Endangered 

Comments:  Occurs on Yawalpah Road. 

 

TYPE CODE 16: Swamp Oak Open Forest 

 

Mapped Area:  53.1 ha 

Percentage of City:  0.0% 

Percentage of City Bushland:  0.1% 

South-east Qld Status:  No concern at present 

Comments:  This type is found mainly in low lying pasture areas and around the 

edges of Type 8.   

 

TYPE CODE 15: Swamp Oak/Broad-leaved Paperbark Open Forest 

 

Mapped Area: 622.4 ha 

Percentage of City: 0.4% 

Percentage of City Bushland:  0.9% 

South-east Qld Status:  Endangered 

Comments:  This forest type grades into Types 8 and 16 along the edges.   

 

TYPE CODE 999:  Matrix 

 

Mapped Area:  67951.8 ha (within Gold Coast City) 

Percentage of City:  47.0% 

Comments:  A variety of cleared areas – mown, grazed, fairways and greens. 
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3.1.2.3 Regional Ecosystems 

 

This study site contains a wide diversity of vegetation types ranging from fully 

cleared, filled and manicured greens to old growth dry sclerophyll forest with high 

conservation values.   

 

An area of scribbly gum Eucalyptus racemosa forest in the north-eastern corner is of 

critical value as it represents the largest remnant of old growth forest of its type on 

the Gold Coast.  The area of old growth forest mapped on Yawalpah Road is of high 

conservation significance. 

 

The corner of the site at Yawalpah Road and Kerkin Road contains a small 

population of blue spade flower Hybanthus monopetalus, which may be the only 

Gold Coast population. 

 

REGIONAL ECOSYSTEM 12.3.5 (Sattler And Williams, 1999)  

 

Description: “Melaleuca quinquenervia tall open forest to woodland on Cainozoic 

alluvial plains in coastal areas.  Understorey depends upon duration of water 

logging: sedges and ferns, especially Blechnum indicum, in wetter microhabitats and 

grasses and shrubs in drier microhabitats.  Other tree species that may be present 

as scattered individuals or clumps include Lophostemon suaveolens, Eucalyptus 

robusta, Eucalyptus tereticornis, Eucalyptus bancrofti, Eucalyptus umbra, Corymbia 

intermedia, Livistona australis, Endiandra sieberi, Melastoma affine, Glochidion 

sumatranum and Euodia elleryana are often in understorey.” 

 

Extent Reserved:  Medium 

 

Estimated Extent:  In September 2000, 10-30% of the pre-clearing extent remained 

 

Conservation Status:  Of concern  

 

Comments:  This Regional Ecosystem occurs mainly on Yawalpah Road in the area 

around the service centre.  It is of high conservation value.  Patches that are more 

saline contain high proportions of swamp she-oak Casuarina glauca. 

 

REGIONAL ECOSYSTEM 12.3.6 (Sattler And Williams, 1999)  

 

Description: “Melaleuca quinquenervia, Eucalyptus tereticornis, Lophostemon 

suaveolens woodland on Cainozoic alluvial plains in coastal areas.” 
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Extent Reserved:  Medium 

 

Estimated Extent:  In September 2000, >30% of the pre-clearing extent remained 

 

Conservation Status:  Not of concern  

 

Comments:  This Regional Ecosystem is found in a 200 metre strip on Yawalpah 

Road to the north of the main entrance.  

 

REGIONAL ECOSYSTEM 12.3.3 (Sattler And Williams, 1999)  

 

Description: “Eucalyptus tereticornis open forest to woodland on Cainozoic alluvial 

plains including older floodplain complexes.  Eucalyptus crebra and Eucalyptus 

moluccana are sometimes present and may be relatively abundant in places, 

especially along the edges of the plains.  Corymbia intermedia is commonly 

associated with Eucalyptus tereticornis in moister areas.  Other species that may be 

present as scattered individuals or clumps include Angophora subvelutina, Corymbia 

clarksoniana, Corymbia tessellaris, Eucalyptus siderophloia, Eucalyptus 

melanophloia and Lophostemon suaveolens.” 

 

Extent Reserved:  Low 

 

Estimated Extent:  In September 2000, < 10% of the pre-clearing extent remained 

 

Conservation Status:  Endangered  

 

Comments:  A degraded area of this Regional Ecosystem occurs on Yawalpah Road 

between the service road and the main entrance.  A proposed development is shown 

for this area.  This area has been disturbed by clearing, weed invasion and the 

dumping of rubbish. 

 

 

REGIONAL ECOSYSTEM 12.11.5 (Sattler And Williams, 1999) 

 

Description: “Mixed tall open forest in which spotted gum is a relatively common 

species on Mesozoic to Proterozoic moderately to strongly deformed and 

metamorphosed sediments and interbedded volcanics.  Moister habitats than R. E. 

12.11.6.  Canopy trees include Corymbia citriodora, Eucalyptus siderophloia or 

Eucalyptus crebra (subcoastal ranges), Eucalyptus major and/or Eucalyptus 

longirostrata and Eucalyptus acmenoides and/or Eucalyptus carnea and/or 

Eucalyptus eugenioides.  Hills and ranges.  Other species that may be present and 
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abundant locally include Corymbia henryi, Corymbia intermedia, Corymbia 

trachyphloia, Eucalyptus tereticornis, Eucalyptus propinqua, Eucalyptus 

biturbinata, Eucalyptus moluccana, Eucalyptus mellidora, Eucalyptus fibrosa ssp. 

fibrosa and Angophora leiocarpa.  Lophostemon confertus or Lophostemon sp. aff. 

L. confertus often present in gullies and as a subcanopy or understorey tree.  Mixed 

understorey of grasses, shrubs and ferns.  Scattered patches of Eucalyptus 

racemosa, Eucalyptus seeana on the low altitude coastal metamorphics around 

Brisbane.” 

 

Extent Reserved:  Low 

 

Estimated Extent:  In September 2000, > 30% of the pre-clearing extent remained. 

 

Conservation Status:  No concern at present. 

Comments:  This is the major forest type on the higher contour levels.  An area 

dominated by scribbly gum Eucalyptus racemosa and narrow-leaved red gum 

Eucalyptus seeana occurs in the north-eastern corner.  This is a rare occurrence on 

the Gold Coast.  An area of valuable old growth forest with mixed canopy species 

occurs on Yawalpah Road. 



Figure 3.1 Vegetation Communities
Silkwood Lakes,
Pimpama, QLD

Map No. VC3071A3FEL
Release Date 10/04/2006
Note: Plan is indicative only and has been prepared for
master planning purposes.

Note: This plan is indicative only and has been prepared for master planning purposes. A detailed plan will provided at operational works stage
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3.2 Ecologically significant features 

 

For the purpose of this report, a significant ecological feature satisfies one or more 

of the following criteria: 

 

a) Species listed under the Nature Conservation (Wildlife) Regulation 1994 

(Qld) as Rare, Vulnerable or Endangered or under any schedule of the 

Environment Protection and Biodiversity Conservation Act 1999 (Clth); 

 

b) Species listed as Rare and Threatened in either Rare and Threatened 

Plants of Queensland (1987, Thomas & McDonald) or Rare and 

Threatened Australian Plants (1996, Briggs & Leigh); 

 

c) Species considered to be of ‘City Wide Significance’ by Gold Coast City 

Council; 

 

d) A flora specimen that is known to support rare or threatened fauna 

species;  

 

e) A hollow-bearing habitat tree; 

 

f) A vegetation community listed as Endangered or Of Concern under the 

Vegetation Management Act 1999 (Qld) or listed as a Threatened 

Ecological Community under the Commonwealth Environment 

Protection and Biodiversity Conservation Act 1999; or 

 

g) A vegetation community that is considered to be otherwise significant 

(either by GCCC or by the author). 
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Significant Species 

 

Gold Coast Native Flora, 2003 identified the following significant plant species on 

site. The location of some of these species is not clear in the report:  

 

Table 3.1: Significant Plant Species 

Botanical Name Common Name Comment 

Allocasuarina littoralis & 

A. torulosa 

Black She Oak Potential food source for 

the Glossy Black Cockatoo.  

These exist in clumps 

along Yawalpah Road and 

on the margins of the 

eastern bushland (Figure 

3.1 and 3.2). 

Angophora leiocarpa Spotted Gum Apple Locally significant. Found 

occasionally in the eastern 

bushland. 

Angophora woodsiana Roughbark Apple Locally significant. Found 

occasionally in the eastern 

bushland. 

Avicennia marina Grey Mangrove Protected Marine Plant.  

Found scattered in west of 

site where occasional tidal 

influences exist. 

Bracteantha bracteata Paper Daisy Locally significant. Found 

occasionally in the eastern 

bushland. 

Eucalyptus racemosa Scribbly Gum Locally significant/ 

uncommon.  Large patch 

in northeast of site (Figure 

3.1 and 3.2). 

Exocarpus cuppressiformis Brush Cherry Locally significant. Found 

occasionally in the eastern 

bushland. 

Glossocardia bidens Native Cobbler’s Pegs Locally significant. Found 

occasionally in the eastern 

bushland. 

Botanical Name Common Name Comment 

Gompholobium pinnatum Wedge Pea Locally significant. Found 

occasionally in the eastern 

bushland. 

Goodenia bellidifolia Daisy leaved Goodenia Locally significant. Found 

occasionally in the eastern 

bushland. 
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Hybanthus monopetalus Blue Spade Flower Locally significant. 

Concentrated in southeast 

corner (Figure 3.2). 

Livistona australis Cabbage Tree Palm Locally significant. 

Scattered along 

waterways. 

Lomatia silaifolia Crinkle Bush Locally significant. Found 

occasionally in the eastern 

bushland. 

Melaleuca quinquenevia Broad-leaf Paperbark Concentrated in south of 

site. 

Rapanea howittiana Brush Muttonwood Locally significant. Found 

occasionally in the eastern 

bushland. 

Sporobolus virginicus Sand Couch Protected Marine Plant.  

Found scattered in west of 

site where occasional tidal 

influences exist. 

Xanthorrhea macronema Bottlebrush Grass Tree Locally significant. Found 

occasionally in the eastern 

bushland. 

 

White, White and Powers (2003) conducted fauna surveys of the site.  From the 

report it is not possible to ascertain the exact location of the sighting of each 

species.  See the Response to Information Request by Habitat Environment 

Management for the location of fauna habitat.  White, White and Powers (2003) 

recorded the following significant faunal species: 

 

 

 

 

 

Table 3.2: Significant Fauna Species 

Scientific name Common name Significance 
Classification/Comment 

Mammals 

 
Pteropus poliocephalus 

 
Grey-headed 
Flying Fox 

 
Vulnerable under 
Environment Protection 
and Biodiversity 
Conservation Act 1999. 
 

 
Syconycteris australis 

 
Queensland 
Blossom Bat 

 
Regionally significant – 
not regularly recorded on 
the mainland. 
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Scientific name Common name Significance 
Classification/Comment 

 
Petaurus norfolcensis 

 
Squirrel Glider 

 
Locally Significant and 
rare and threatened in 
other parts of Australia. 
 

 
Petaurus breviceps 

 
Sugar Glider  

 
Uncommon. 
 

 
Rattus fuscipes 

 
Bush Rat 

 
Uncommon 
 

 
Rattus tunneyi 
 

 
Pale Field Rat 

 
Locally significant 

 
Tachyglossus aculeatus 
 

 
Echidna 

 
Iconic species. 

 
Phascolarctos cinerus 

 
Koala 

 
Vulnerable under Nature 
Conservation (Wildlife) 
Regulation 1994.  
 

Birds 

 

Apus pacificus 

 

Fork-tailed swift 

 

JAMBA/CAMBA species 

 

 

Hirundapus caudacutus 

 

White-throated 

Needle Tail 

 

JAMBA/CAMBA species 

 

Ardea ibis 

 

Cattle Egret 

 

JAMBA/CAMBA species 

 

Merops ornatus 

 

Rainbow Bee-

eater 

 

JAMBA/CAMBA species 

 

Gallinago lathamii 

 

 

Japanese Snipe 

 

JAMBA/CAMBA species 

 

Plegadis falcinellus 

 

 

Glossy Ibis 

 

JAMBA/CAMBA species 

 
Calyptorynchus lathami 
 

 
Glossy Black 
Cockatoo 

 
Vulnerable under Nature 
Conservation (Wildlife) 
Regulation 1994. 

 
Hieraaetus morphnoides 
 

 
Little Eagle 

 
Uncommon in region. 

 
Pomatostamus temporalis 
 

 
Grey-crowned 
babbler 

 
Locally significant. 
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Scientific name Common name Significance 
Classification/Comment 

 

 
Epippiorhynchus asiaticus 
 

 
Black-necked 
Stork 

 
Rare under Nature 
Conservation (Wildlife) 
Regulation 1994. 
 

 
Anas castanea 
 

 
Chestnut Teal 

 
Rare under Nature 
Conservation (Wildlife) 
Regulation 1994. 
 

Amphibians 

 
Crinia tinnula 

 
Wallum froglet 

 
Vulnerable under the 
Nature Conservation 
(Wildlife) Regulation 
1994.  Figure 3.2 displays 
location of habitat. 
 

 

Habitat Trees 

 

A concentration of habitat trees were located within the Scribbly Gum forest in the 

eastern bushland (Figure 3.2).  These trees are likely to provide habitat for arboreal 

mammals and hollow nesting birds.  Hollows in this area are characteristic of those 

used by native birds and mammals for nesting. These trees will be retained post-

development.  Other habitat trees should be retained where possible otherwise a 

Spotter Catcher should flush the trees of fauna prior to removal. 

 

Significant Vegetation Communities and Waterways 

 

‘Of Concern’ Regional Ecosystem 12.3.5 (Melaleuca quinquenervia tall open forest 

to woodland on Cainozoic alluvial plains in coastal areas) was recorded on site in 

several large patches.  These are indicated on the Ecological Features Map (Figure 

3.2).  This vegetation provides habitat for rare and threatened flora and fauna 

species.  A permit will be required to clear this vegetation.  ‘Endangered’ Regional 

Ecosystem 12.3.3 (Eucalyptus tereticornis open forest to woodland) also exists on 

the site.  As it is in a degraded state it is not mapped by DNRM. 

 

Gold Coast City Council have mapped a majority of the waterways on the site (OM11 

– Natural Wetland Areas and Natural Waterways).  Some of these are actually 

artificial drainage lines or dams.  The significant natural waterways have been 

indicated in Figure 2.1b. 
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4.0 LITERATURE REVIEW 

4.1 Summary of Findings 

Silkwood Lakes forms part of a regional network of habitat between the coastal 

ranges and Moreton Bay (WBM Oceanics Australia, 1993). 

 

4.1.2 Vegetation Assessments 

 

There have been several assessments of the vegetation on the site.  Surveys by WBM 

Oceanics Australia (1993) indicated that six broad vegetation types were present, 

including: Mixed Eucalypt Open Forest dominated by Bloodwoods, Melaleuca/Blue 

Gum Open Forest, scattered Swamp Oak, Melaleuca Swamp, Brushbox and Eucalypts 

with Rainforest Elements and Scribbly Gum Open Forest.  This report also noted 

some large, old (>50 years) trees on the site and a concentration of hollow bearing 

trees in the Scribbly Gum forest.   

 

Reports by Gold Coast Native Fauna (2003) indicate only four vegetation types on 

the site; White Mahogany – Grey Gum – Queensland White Stringybark – Broad-leaved 

White Mahogany- Woodland/Open Forest, Pink Bloodwood – Narrow-leaf Red Gum 

and/or Scribbly Gum Woodland/Open Forest Complex, Swamp Oak Open Forest, and 

Swamp Oak – Broad-leaved Paperbark Open Forest.  These vegetation types are 

described in the Gold Coast City Nature Conservation Strategy (1998).  Mapping by 

the Queensland Herbarium indicates the presence of Regional Ecosystem 12.11.5 

(which is of “No Concern at Present”) and surveys located Regional Ecosystem 

12.3.5, which is currently “Of Concern”.  This report also mentions several declared 

species, which occur on the site.  The results from Habitat Environment 

Management vegetation assessment are similar to those of WBM Oceanics Australia 

and appear in section 3.0 of this report. 

 

 

4.1.3 Fauna Assessments 

 

The site has undergone two fauna assessments.  The initial assessment was 

conducted by WBM Oceanics Australia (1993) and it indicated that there were two 

principle habitat types on the site available to native fauna: the Melaleuca wetlands 

and associated creek on the southern border of the site and the eastern bushland.  

The report also indicated that the site supports three groups of birds: wetland birds, 

open habitat birds and bushland birds.  WBM Oceanics Australia recorded three 
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species listed under the Nature Conservation (Wildlife) Regulation, 1994: the Glossy 

Black Cockatoo (Calyptorhynchus lathami), Powerful Owl (Ninox strenua) and 

Wallum froglet (Crinia tinnula). 

 

A second fauna assessment was conducted by White, White and Power (2003).  This 

survey reported more significant species as per Table 3.2 above.  The report 

recognised the eastern bushland as having the greatest diversity of habitats for most 

species encountered on the site.  It also recognised the value of the Scribbly Gum 

forest for its high number of hollows and concluded that the removal of the eastern 

bushland would result in fragmentation and significantly lower the wildlife value of 

the site.  It also recognised the habitat value of the Melaleuca wetlands in the south 

of the property and the bushland as having an important linking role.  These 

concerns were shared by Chenoweth & Associates (1994). 

 

4.2 Summary of Management Recommendations 

The Ecological Site Assessment Level 3 (Gold Coast Native Flora 2003) summarised 

the recommendations for the management of flora and fauna on the site.  A 

Vegetation Management Plan was prepared by Belleng Pty Ltd (2003).  Other 

recommendations were made in the Environmental Management Plan by Belleng Pty 

Ltd (2003).  A summary of the major recommendations appears below: 

 

Planning Stage 

• Retention of all areas recognised as having high ecological values (including 

solitary trees).  These include the eastern bushland (particularly the 

Scribbly Gum forest) and the Melaleuca wetlands. 

• Retention of larger habitat trees across the site. 

• Retention of habitat linkages at a regional and local level.  

• Enhancement of linkages through regeneration of some areas within the 

golfcourse. 

• Regeneration of additional habitat, including the oxbow wetlands in the 

north-west of the site and Hotham Creek.  Retention and regeneration of 

natural waterways and ponds. 

• Setbacks (30m buffers) from significant wetland areas and watercourses. 

 

Construction Stage 

• Areas to be retained should be clearly delineated and fenced off prior to 

and for the duration of construction.  The fence line should be no closer 

than along the canopy drip-line.   
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• No construction activity or storage of materials/machinery is to be 

undertaken within the flagged zones.  

• The contractor should be directed to avoid pushing trees into protected 

areas to minimise damage of retained vegetation. 

• Protection of existing vegetation by minimising unnecessary clearing for 

house pads and associated infrastructure. 

 

• Millable timber should be recycled appropriately.  All other cleared 

vegetation (apart from invasive species) is to be chipped and utilised as 

mulch onsite. Non-usable waste should be moved off site and disposed of in 

an appropriate facility. 

• Transplanting of native species where possible (ie. moving vegetation in 

areas to be cleared to areas that are being rehabilitated). 

• Landscaping with endemic species. 

• A Spotter Catcher inspection should be undertaken prior to clearing – to 

determine whether any fauna requires relocation and to undertake fauna 

flushing in the direction of retained vegetation. 

• Sediment and erosion control measures (including sediment fencing, 

mulching and temporary grassing). 

• Safe waste disposal practices to avoid spillage and pollution. 

• Water quality monitoring, especially with respect to the Wallum froglet 

(Crinia tinnula) habitat. 

 

Operational Stage 

• Weed removal and control.  Remedial planting with native species. 

• Maintenance of rehabilitation and landscaping. 

• Keeping access roads to a minimum to limit fragmentation and implement 

traffic calming to maintain low speed limits on roads. 

• Encourage responsible pet ownership and native planting on private house 

blocks. 

• Discourage dumping of rubbish and garden waste in bushland.   

• Educate community about the risks of bushfire. 

• Water quality monitoring, especially with respect to the Wallum froglet 

(Crinia tinnula) habitat and leachate from Actual Acid Sulfate Soils (AASS). 
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5.0 MANAGEMENT OF SILKWOOD LAKES 

 

In summary the following recommendations are provided for mitigating potential impacts 

resulting from the construction and operation of the proposed development. 

 

5.1 Management of Construction 

 

The following strategies should be undertaken as part of the vegetation clearing and 

operational works over the subject site: 

 

� Existing vegetation will be protected by minimising unnecessary clearing for 

house pads and associated infrastructure (including roads); 

 

� Areas of vegetation to be retained to be clearly demarcated using surveyors 

flagging tape and star pickets prior to clearing.  The flagging tape and star 

pickets should be installed at the dripline of retained trees to avoid damage 

to the root zone; 

 

� No construction activity or storage of materials/machinery is to be 

undertaken within the flagged zones;  

 

� Transplanting of some native saplings from areas to be cleared to areas to 

be retained.  This is only appropriate for species, which are suitable for 

wetland areas, e.g. Melaleuca spp., Allocasuarina spp. and Eucalyptus 

tereticornis. 

 

� Millable timber (e.g. Camphor laurel and other hardwoods) should be 

recycled appropriately.  All other cleared vegetation (apart from invasive 

species) is to be chipped and utilised as mulch onsite.  Non-usable waste 

should be moved off-site and disposed of in an appropriate facility. 

 

 

� A Spotter Catcher inspection should be undertaken prior to clearing – to 

determine whether any fauna requires relocation and to undertake fauna 

flushing in the direction of the riparian corridor ahead of the clearing 

contractor; 
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� Any hollow ground/arboreal logs should be relocated from areas to be 

cleared into proposed Creek Corridor, to supply additional cover for any 

displaced fauna; 

 

� Clearing should be staged and the contractor should be directed to avoid 

pushing trees into protected areas to minimise damage of retained 

vegetation; 

 

� Sediment and erosion control measures (including sediment fencing, 

mulching and temporary grassing) will be undertaken to avoid loss of top 

soil and contamination of waterways; 

 

� Safe waste disposal practices to avoid spillages and pollution will be 

undertaken; 

 

� Water quality monitoring will be undertaken to ensure appropriate actions 

can be taken to maintain existing water quality, especially with respect to 

natural waterways and Wallum Froglet (Crinia tinnula) habitat. 

 

� Extensive rehabilitation and landscaping with endemic species. 
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5.2 Revegetation and Rehabilitation 

5.2.1 Scope of Works    

It was determined that revegetation and rehabilitation should focus on the 

following: 

 

• Rehabilitation and habitat improvement within existing vegetation in proposed 

open space areas; 

• Re-establishing vegetated buffers to Ecologically Significant Features; 

• Re-establishing vegetated buffers along natural waterways and wetlands; 

• Habitat improvement along Hotham Creek and within the associated oxbow 

wetlands; and 

• Establishment of habitat linkages on site to enhance wildlife movement on a 

local and regional scale. 

 

5.2.2 Rehabilitation Program 

 
The rehabilitation program should comprise weed removal, natural regeneration, 

revegetation and an ongoing maintenance regime.  Weed removal, natural 

regeneration and supplementary planting will be focussed on areas of retained 

vegetation, ie. the Melaleuca wetland (extending into the proposed active park 

area) , the Scribbly Gum forest and surrounding eastern bushland and the two areas 

of Casuarina glauca forest within the golfcourse.  Weed removal, concentrated 

revegetation and maintenance will be required for creation of additional habitat, 

wildlife corridors and buffer zones. 

 

The following discusses the processes required as part of the rehabilitation of the 

study site including firstly weed removal, then revegetation and planting and 

maintenance. 

 

 

Weed removal 

 

A number of invasive and environmental weed species occur onsite.  Section 3.2 of 

the Vegetation Management Plan (Belleng 2003) outlines the invasive species to be 

controlled on the subject site, together with their status under the Land Protection 

(Pest and Stock Route Management) Regulation 2003, ranked invasiveness according 
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to Queensland Department of Natural Resources and Mines Environmental Weeds 

List (2002), and the recommended control techniques.   

 

Further information with regard to recommended control techniques may be 

obtained from the Department of Natural Resources and Mines (NRM), the Qld 

Department of Primary Industries (DPI) and the Gold Coast City Council’s Pest 

Management department. 

 

Revegetation Program  

 

It is recommended that revegetation be undertaken in disturbed areas, areas where 

weed removal has resulted in clearing sections of forest, buffers, within open space 

and on the golfcourse to enhance the existing vegetation on the study site and 

create additional habitat and linkages.  Figure 5.1 shows specific revegetation and 

habitat creation sites. 

 

� Density: It should be noted that the on-ground planting density will vary 

according to the extent of existing vegetation retained and areas disturbed 

by weed removal.  This should be determined and supervised by an 

experienced revegetation contractor at the time of planting.  It is predicted 

that fewer plants will be required for the rehabilitation of the eastern 

bushland and Melaleuca forest as these sites are already vegetated.  

Planting in wetlands should be undertaken with the view of achieving final 

densities of approximately 55 plants per 100m2.  Planting should be 

undertaken with the objective of emulating the natural structure of the 

vegetation community being reinstated. 

 

 

� Species: Species used for revegetation works will vary depending on the 

vegetation community being reinstated. Species endemic to the area will be 

utilised in all revegetation works.  No threatened plant species were located 

on site.  However, propagation material should be collected from locally 

significant species prior to revegetation.  This stock can then be raised and 

used in revegetation works.   

 

� Stock: Tubestock is preferable for the majority of species, however for 

aesthetic reasons, larger stock may be used in more visible areas.  Due to 

the large areas proposed for revegetation, hydromulching will also be 

utilised on site for re-establishment of some shrubs (Acacia sp. and 

Melaleuca sp.) and grasses.  Propagation material should ideally be 

collected from the local area prior to revegetation.  This raised stock can 
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then be used in revegetation works.  Alternatively, stock should be sourced 

from local nurseries or contract grown where required.  

 

� Preparation and treatment: After removal of weeds and planting, some 

revegetated areas may require jute matting – this should be determined by 

the revegetation contractor.  

 

Further information (species, densities, planting details and maintenance) is 

available in Section 7 of the Vegetation Management Plan prepared by Belleng Pty 

Ltd. 

 

 

Significant Species Propagation and Relocation Program 

 
There were no threatened flora species recorded on site.  Locally significant flora 

species recorded within the subject site are outlined in Table 5.1.   

 

Table 5.1 Locally significant flora species recorded during survey 

 

Scientific name Common name Significance Classification/Comment 

 
Allocasuarina 
littoralis and A. 
torulosa 

 
Black She Oak 

 
Food tree for the threatened Glossy 
Black Cockatoo.  Significant stands of 
these trees line the waterway 
bordering precincts 1 and 2 and also 
occur in patches along the southern 
border of the site (parallel to Yawalpah 
Road). 

 
Angophora 
leiocarpa and A. 
woodsiana 

 
Spotted Gum 
Apple and 
Roughbark Apple 

 
Locally significant. Found occasionally 
in the eastern bushland. 

 
Avicennia marina 

 
Grey Mangrove 

 
Protected marine plant under Fisheries 
Act 1994.  Scattered in the west of the 
site. 

 
Eucalyptus 
racemosa 

 
Scribbly Gum 

 
Locally significant.  Concentrated in 
the northeast of the site. 

 
Livistona 
australis 

 
Cabbage Tree 
Palm 

 
Locally significant.  Concentrated in 
riparian areas. 

 
Melaleuca 
quinquenervia 

 
Broad-leaf 
Paperbark 

 
Locally significant.  Occurs in the 
southwest of the site. 

 
Hybanthus 
monopetalus 

 
Blue Spade 
Flower 

 
Locally significant.  Found in a small 
patch in the southeast corner of the 
site and along the roadside here. 
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It is recommended that a local contractor undertake collection of propagation 

material from the abovementioned significant species prior to clearing, to be 

utilised in the revegetation and landscaping.  Post construction this activity could 

be handed over to the Native Plant Propagation Facility that is proposed for the 

site.  This would retain and protect the ‘local provenance’ gene pool within 

populations on the subject site.  It is also recommended that the plants are contract 

grown by a responsible nursery-person.  Enough material should be collected to 

successfully propagate and maintain 30 specimens of each species. 

 

The following tasks are required for the Significant Species Propagation and/or 

Relocation Program: 

 

1. Significant species propagules collected from the subject site could be 

grown under contract on site within the Native Plant Propagation Facility by 

a suitably qualified agent until ready to plant out (standard tubestock size).  

Sufficient propagules should be collected to successfully grow on and plant 

out 30 specimens of each species; 

 

2. Contractors responsible for vegetation removal should be clearly instructed 

on the locations of significant species and any vegetation to be retained 

onsite; 

 

3. Planting out should be undertaken by (or under the supervision of) a suitably 

experienced botanist/horticulturalist.  All planted out specimens should be 

maintained for a minimum of 3 months including weekly progress checks and 

weekly irrigation.  If plants are found to be dead or in a poor state of 

health, they should be replaced with new specimens.  After the 3-month 

establishment period – there should be a minimum of 30 healthy specimens 

of each significant species within open space areas on the subject site. 
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Planting and Maintenance 

 

The following procedures should be undertaken for planting and on-going 

maintenance:  

 

1. Fertiliser and topsoil should be used where necessary (topsoil denuded); 

 

2. Stabilisation of topsoil should be undertaken immediately following planting 

out using mulch, jute matting or similar material (where deemed necessary 

by the contractor jute matting should be staked).  It is particularly 

important to stabilise any slopes with mulch as soon as possible to avoid soil 

erosion and degradation; 

 

3. Deep irrigation should immediately follow planting and be undertaken at 

least weekly depending on climate conditions; 

 

4. All planted out specimens should be maintained for a minimum of 3 months 

including weekly progress checks and weekly irrigation if required.  If plants 

are found to be dead or in a poor state of health, they should be replaced 

with new specimens.  After the 3-month establishment period – there should 

be a minimum 85% survival rate.  If this cannot be achieved further planting 

should be undertaken to achieve this rate.  Monthly progress checks should 

continue for the remainder of the 12-month ‘on-maintenance’ period.   



Figure 5.1 Habitat Creation and
Rehabilitation
Silkwood Lakes,
Pimpama, QLD

Map No. HCR3071A2FEL
Release Date 12/12/2005
Note: Plan is indicative only.

Key: Site boundary
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5.2.3 Creation of Buffers  

The Gold Coast City Council Planning Scheme requires buffers around natural 

waterways and ecologically significant areas.  Figure 5.2 indicates the location of 

buffers on the site.  Some of these buffers incorporate existing vegetation, whilst 

other buffers will require revegetation.  Buffers will be planted as follows: 

 

Ecologically Significant Areas 

 

Scribbly Gum Forest 

Areas considered significant have been provided with a 30 m buffer to absorb 

impacts of surrounding development and edge effects.  A 30 m buffer has been 

provided around the Scribbly Gum forest in the northeast of the site.  This buffer 

incorporates the surrounding dry sclerophyll forest on the north and south borders.  

The eastern boundary of the forest incorporates Kerkin Road.  On the western 

boundary a 15.5 m dry sclerophyll buffer and 14.5 m road reserve combine to create 

a 30 m wide strip between the Scribbly Gum forest from the residential 

development.  A 30 m vegetated buffer was not possible along the western 

boundary of the Scribbly Gum forest because of the proximity of the forest to the 

creek bordering the eastern bushland and the necessity to create a road network 

enabling residents to enter and exit precinct 1.  This design utilises the road as a 

firebreak for precinct 1, as opposed to clearing further bushland at the rear of the 

housing lots bordering the Scribbly Gum forest. 

 

Melaleuca Wetlands 

The Melaleuca wetland in the south of the site has also been provided with a 15 m 

buffer in the amended development proposal.  The road proposed between 

precincts 3, 4 and 5 has been relocated further north.  On this road, the creation of 

two bridges spanning across the northern border of the wetland will allow for an 

extension of the revegetation program into the golfcourse and parkland surrounding 

the wetlands.  The bridges will also allow the continuation of the natural flux of 

water in the area.   

 

The buffer proposed to protect the Melaleuca wetlands is not currently vegetated.  

The revegetation program will include: the creation of a buffer (utilising wetland 

species already present in the vicinity), the removal of the maintenance shed from 

the interior of the wetland and revegetation of the site.  The revegetation program 

and the reinstatement of a buffer will mean that the impacts of disturbance on this 

site will be less evident and the maintenance demands of the Melaleuca wetland 

will be minimised. 
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Wallum Froglet Habitat 

Past fauna studies indicated that the Wallum Froglet (Crinia tinnula) utilised two 

locations on the site, these are indicated in Figure 3.2.  Further targeted surveys of 

the site did not locate any Wallum Froglets, however, a 30 m buffer has now been 

provided around the ponds where the animals were last recorded.  These buffers 

will separate the froglet habitat from the golfcourse and discourage access to the 

ponds by guests of Silkwood Lakes golf course.  The vegetation assemblage is 

proposed to represent that of ideal Wallum Froglet habitat.  Reeds and sedges will 

be placed closest to the waterway, progressing to larger wetland species away from 

the waters edge. 

 

The Wallum Froglet is particularly sensitive to pollution and alterations in hydrology 

that may lead to alterations in the pH of the environment.  Minimal disturbance 

during the construction and operational phases of the development is necessary.  

The area will be clearly marked before and during the construction phase.  

Monitoring of the sites for water quality and Wallum Froglet activity during the 

operational phase will be implemented. 

 

Waterways 

 

All waterways retained on the site will be protected by a 30 m buffer, as shown in 

Figure 3.2.  These buffers will aim to: 

 

� stabilise the banks of the waterways,  

� protect water quality by absorbing nutrients and pollutants from 

stormwater run-off, and 

� enhance/create riparian habitats.   

 

Eastern Waterway (Precinct 1) 

There will be a 30 m vegetated buffer separating the residential development in 

precinct 1 from the waterway bordering the eastern bushland.  On the eastern bank 

this buffer will be vegetated with native species, including Eucalypt spp., Melaleuca 

spp. and Allocasuarina spp.  A majority of the vegetation required within the buffer 

currently exists in the area and will be retained.  Due to the necessity for bushfire 

management in this area, revegetation will focus on re-establishing the canopy 

layer.  The shrub and ground layers will be maintained as ‘low ground fuel’ areas for 

approximately 15 m behind lots 1 – 10, 30 – 77 and 261 – 277. 

 

Four stormwater detention basins are also planned at various points along the 

eastern bank.  Initially these will need to be cleared in order to create the 

stormwater detention devices, however, they will be re-planted as wetlands 
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utilising the species that are already present in the vicinity.  Wetland species serve 

two purposes in managing stormwater: to lessen water flow and absorb excess 

nutrients and other pollutants.  The western bank of the waterway will be 

revegetated where appropriate, however, it cannot be planted thickly due to the 

presence of a stormwater conveyance path and the proximity of the golfcourse. 

 

Waterway bordering Precinct 2 

The buffer separating the residential development in precinct 2 from the natural 

waterway along the north-western boundary will remain vegetated.  The buffer 

along the eastern bank (separating the residential development from the waterway) 

will remain vegetated.  Where rehabilitation is necessary the buffer will be 

vegetated with native plant species already present in the vicinity.  The western 

bank is currently not vegetated.  The area between the waterway and the newley 

created lake will be rehabilitated.  This lake is in place to mitigate flooding issues 

on the site.  Species utilised in the rehabilitation will be wetland species such as 

Allocasuarina app., Melaleuca spp and some gum trees that are tolerant to high 

moister levels including Forest Red Gum Eucalyptus tereticornis and Swamp Box 

Lophostemon suaveolens. 

 

 

Waterway associated with Melaleuca wetlands 

A buffer is also proposed around the waterway running through and bordering the 

Melaleuca forest in the south of the site.  Existing vegetation bordering the 

waterway will be retained.  On the northern bank a 20 – 30 m buffer will be 

revegetated separating the waterway and the proposed residential development in 

precinct 4.  Where this waterway turns north, the channel has been altered and now 

consists of a shallow, artificial drain. 

 

Surveys of the drain revealed that it holds little ecological value, however, the pond 

created just as the waterway exits the site is utilised by various aquatic species, 

including frogs, fish and birds.  This pond will be retained and the drain will be 

realigned to a more natural flow path, which meanders north along the edge of the 

Casuarina glauca forest in the golfcourse. 

 

On the road providing access to precinct 4, several bridges will be created over the 

waterway in order to protect the hydrology and ecology of the waterway and 

associated Melaleuca wetlands. 

 

Hotham Creek 

As Hotham Creek is identified as a ‘Major Linkage’ in the GCCC Planning Scheme, a 

60 m vegetated buffer is proposed on the eastern bank.  This buffer will separate 
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the development from Hotham Creek as well as provide a vegetated corridor that 

will facilitate the movement of native fauna.  Currently the creek banks are 

severely degraded.  The revegetation program will create an area of marsh and 

freshwater wetland bordering the creek.  The buffer will extend around the ‘oxbow 

wetlands’ associated with Hotham Creek and into a new wetland area created as 

part of the habitat enhancement of Silkwood Lakes (Section 5.2.4) 



Figure 5.2 Buffer Zones
Silkwood Lakes,
Pimpama, QLD

Map No. BZ3071A2FEL
Release Date 12/12/2005
Note: Plan is indicative only.

Key: Site boundary
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400m2 - 600m2                 4

ZLL Homes 8

Total Dwellings 179

Precinct 3

Total Silkwood Lakes Site Yield For Dwellings      1901

Precincts Dwellings Lots Percent %

3 Storey Apartments 12

4 Plex Quads 40

3 Plex 15

Townhouses 34

Duplex 6

Traditional Lots 29

400m2 - 600m2                16

ZLL Homes 5

Total Dwellings 157

Precinct 2

Total Silkwood Lakes Site Yield For Dwellings     1901

Precincts Dwellings Lots Percent %

3 Storey Apartments 24                      -
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3 Plex 15

Townhouses 20
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Traditional Lots 55
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3 Plex 15
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ZLL Homes 67
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3 Storey Apartments 126
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5.2.4 Habitat Creation 

Extensive revegetation will be undertaken over the site, to compensate for the loss 

of some of the dry sclerophyll forest in the eastern bushland.  The topography and 

hydrology of the land does not support the creation of new dry sclerophyll areas, 

however, the new layout proposes to create approximately 84 ha of freshwater 

wetlands similar to the Melaleuca wetland in the south of the site).  Freshwater 

wetlands are considered locally significant and ‘Of Concern’ on a regional basis 

(under the Vegetation Management Act, 1999).  Rehabilitation between fairways on 

the golfcourse will create a wildlife corridor and also enhance the habitat values on 

site. 

 

Figure 5.1 shows where these additional habitats will be created.  Additional habitat 

will be created as follows: 

 

Extension of Oxbow Wetlands 

 

A new area of habitat will be created under the amended development plan for 

Silkwood Lakes.  This area is located just to the south-east of Hotham Creek and the 

existing ‘oxbow wetlands’ (Figure 5.3).  The proposal is to create approximately 68 

ha of additional Melaleuca wetland and freshwater marsh to compliment the 

existing Melaleuca wetland along the southern border of the site.  This will be 

further complimented by the creation of open grasslands within the oxbow. 

 

Hydrological studies have shown that the area is occasionally influenced by king 

tides and a few scattered mangroves have been found in the west of the site.  A 

majority of the vegetation in the vicinity of the oxbow wetlands, however, is suited 

to freshwater conditions.  The revegetation program in this area will create an 

ecotone from the Melaleuca wetland in the south, to freshwater marsh and some 

open water within the oxbow wetlands.  The species utilised in the freshwater 

marsh will tolerate occasional saltwater influx.  As well as being more tolerant of 

occasional tidal influences, marshes provide excellent habitat for amphibians and 

waterbirds (including migratory waders) that may feed in the swamp and return to 

Melaleuca wetland to roost. 

The new wetland will also act as a link between the Melaleuca forest and Hotham 

Creek.  Hotham Creek is considered as a ‘Major Linkage’ by the Gold Coast City 

Council.  The area is currently severely degraded and the existing oxbow wetlands 

have become detatched from the main water channel.  Revegetating the area would 

increase its value as a core habitat and a ‘Major Linkage’.  The proposed wildlife 
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corridor through the golfcourse will also provide access between the eastern 

bushland and the Hotham Creek area via the Melaleuca wetland. 

 

Creation of Northern Wetlands 

 

An area of freshwater wetland (approximately 16 ha) will also be created in the 

northeast of the site, between precinct 1 and 4.  Currently the area contains a 

Casuarina glauca forest and a degraded drain, which is of little conservation value.   

 

During the construction phase of the development the Casuarina forest will be used 

to supply fill to the surrounding residential development.  As a result, the levels in 

this area will be lowered and it will become more suitable for wetland vegetation, 

including Melaleuca spp., Allocasuarina spp. and Casuarina spp.  The drainage path 

behind this area will be retained.  The retention of this drainage channel and 

revegetation of the area will result in a more ecologically diverse and viable 

wetland than exists at present. 

 

Creation of Aquatic Habitat 

 

A majority of the lakes that will be created on the golfcourse serve to mitigate 

flooding issues as well as increase the aesthetic qualities and playability of the 

golfcourse.  The lakes will be created as open water habitats, which are capable of 

supporting native fish, insects, amphibians and birds common on the Gold Coast, 

such as pacific black duck, little pied cormorant, little black cormorant, purple 

swamphen, dusky moorhen and grey teal.  The edges of the new lakes will be 

planted with reeds, sedges and native grasses where feasible. 

 

 

Revegetation of Gold Course 

 

Revegetation will also be undertaken on a large scale on the golf course.  There are 

two large patches of Casuarina forest on the eastern side of the golf course, which 

require rehabilitation (weed removal and supplementary planting).  Other areas 

between fairways and lakes on the golf course will require full-scale revegetation.  

The goal of the revegetation program on the golf course is to create a wildlife 

corridor from the eastern bushland to the Melaleuca forest and the oxbow wetlands 

(Figure 5.3). 

 

5.2.5 Creation of Wildlife Corridor  

Wildlife corridors are important to facilitate the movement of fauna and flora 

across natural landscapes that have been divided into small fragments by 
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development, roads and other disturbances.  They function to allow genetic 

exchange between populations and provide access to scattered resources (food and 

habitat), therefore maintaining larger and healthier populations.  It is generally 

recommended that all new developments consider potential impacts on flora and 

fauna migration and implement vegetated corridors between core habitats where 

necessary.  Figure 5.3 details the wildlife corridor network proposed at Silkwood 

Lakes. 

 

Wildlife Corridors 

 

The Scribbly Gum forest associated with the eastern bushland and the Melaleuca 

forest on the southern border of the site were identified as core habitat by WBM 

Oceanics Australia (1993).  Gold Coast City Council (GCCC) considers the areas to be 

ecologically significant due to the presence of significant species and vegetation 

types.  The proposed development will maintain these areas in Conservation Park 

(dedicated as Public Open Space).  The residential and golfcourse design also allows 

for a vegetated wildlife corridor linking the two forests. 

 

 

 

 

There are three fauna exit/entry points proposed for the eastern bushland (Figure 

5.3).  The northern point is 100 m wide, the mid-point is 200 m wide and the 

southern point is 60 m wide.  GCCC recommends corridors to be 100m wide in order 

for them to be utilised by the population of Eastern Grey Kangaroo’s on site.  

Smaller corridors (50 m) are more appropriate for smaller animals, birds and 

ground-dwelling mammals (Bennett 1990).  Each of these exit/entry points leads 

into the vegetated strip along the eastern waterway.  The waterway is narrow and 

shallow enough in places to allow Eastern Grey Kangaroo’s to cross.  Locations 

where arboreal mammals are able to cross the waterway will be provided via a 

connecting tree canopy.  There are already several places along the waterway 

where a connecting canopy currently exists and these will be retained.  Small 

ground dwelling mammals are less likely to travel large distances, however, a dry 

land crossing will be retained in the south of precinct 1. 

 

From the fauna exit/entry points in the eastern bushland, the corridor continues in 

nodes through the golfcourse fairways and lakes towards the Melaleuca forest.  

Three major habitat nodes will be created west of the eastern bushland.  The newly 

created northern wetland will be one of these nodes and the other two habitat 

nodes will be located where there is existing Casuarina glauca forest.  Replanting in 

these areas will aim to increase the diversity of native plants.  From these nodes 
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the landscaping will encourage fauna southwest between fairways 8, 9 and 10.  The 

corridor then goes under a road bridge and into the Melaleuca forest. 

 

Due to the limited amount of space available, creating habitat nodes was 

considered more appropriate than creating strips of vegetation.  The nodes are of a 

shape and size that is less susceptible to edge effects including weed invasion and 

introduction of predators.  It is also suggested in the literature that retaining larger 

areas of suitable habitat at periodic intervals enhances the effectiveness of 

otherwise linear corridors (Bennett 1990, Recher et al. 1991).  A majority of the 

fauna on site, which would utilise both the eastern bushland and Melaleuca forest 

(ie. birds, bats and gliders), will be able to move through these habitat nodes. 

 

Fauna Friendly Crossings 

 

At the fauna exit/entry points proposed for the eastern bushland, a road interrupts 

the continuity of the bushland.  This is also the case directly north of the Melaleuca 

forest.  In these areas the road creates a potential barrier to fauna movement.  It is 

proposed that fauna crossings be constructed at four points on site (Figure 5.3) to 

allow the safe passage of native animals.   

 

Bridges will be created at two points between the Melaleuca forest and precinct 4.  

These bridges will allow animals to easily travel under the road without any risk of a 

traffic incident.  The other road crossings are located in the eastern bushland at the 

central and southern entry/exit points.  The roads here will meander between 

mature trees and have flush curbs to blend with the surrounding environment.   

 

All roads will be signed to warn motorists of the likelihood of encountering native 

fauna.  They will also be speed limited to 40 kph and have ‘slow points’ (speed 

bumps or chicanes) to encourage responsible driving and consideration of fauna.  

The retention of large trees at strategic locations along and through the road, so as 

tree crowns can touch across roads, will facilitate movement of arboreal species 

(Andrews 1990).   
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5.3 Habitat Enhancement 

 

The following initiatives will enhance the value of existing habitat on site as well as 

create new habitat opportunities: 

 

Providing Habitat Opportunities 

� Nest boxes – can be placed within the remaining Eucalypt forest to increase 

the density of hollows for nesting opportunities.  The nest boxes will be 

targeted at arboreal mammals and native birds. 

 

� Retention of habitat trees where feasible – prior to clearing, habitat trees 

should be marked on site for retention. 

 

� Relocation of ground hollows to areas being retained or open space areas – 

fallen logs and boulders within areas being cleared will be moved to areas 

that are being retained and revegetated.  This will increase the density of 

habitat opportunities in these areas. 

 

Providing Feeding Opportunities 

� Landscaping with natives – the use of endemic plants (especially nectar and 

fruit bearing species) in gardens and landscaped areas of the golfcourse will 

increase the availability of food for native birds and small mammals. 

 

� Encouraging use of natives in private landscaping – private property owners 

will be provided with a list of species suitable for utilising in landscaping 

their own gardens.  The native species listed in the Vegetation Management 

Plan (belleng Pty Ltd, August 2003) would be suitable for use in landscaping.  

Further Information on species endemic to the Gold Coast is available in 

‘Grow Natives on the Gold Coast’ (McDonald, 2004). 

 

Provision of Aquatic Habitat 

� Retention of Wallum Froglet habitat – sites where the Wallum Froglet has 

been recorded will be retained and protected by a 30 m buffer.  Currently 

the area surrounding the ponds is clear of vegetation.  The buffers will be 

revegetated to represent ideal frog habitat. 

 

� Creation of lakes – 2 new lakes will be created throughout the golf course.  

These are located between the clubhouse and precinct 2 and near fairways 

1, 8 and 9.  The second lake also functions as an aquatic driving range.  
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These will be landscaped with native vegetation where possible.  The 

vegetation will encourage insects, like dragonflies etc.   

 

� Creation of frog habitat – The lakes (with the exception of the aquatic 

driving range) will be suitably vegetated to encourage native frogs to visit 

and breed.  Regular monitoring of the lakes will be undertaken to detect 

breeding of native frogs and control the area for cane toads. 

 

� Stocking of lakes – once stabilised, some of the newly created lakes will be 

stocked with native fish.  Species such as Pacific Blue Eyes (Pseudomugil 

signifer) and Fly-speckled Hardyheads (Cratercephalus stercusmuscarum) 

are more suitable for frog habitat as they are not predatory towards frogs or 

tadpoles and are effective in controlling mosquito larvae. 

 

5.4 Management of Operational Phase 

 

The following regular maintenance activities are recommended: 

 

� Slashing only in active use areas to limit impacts on the natural 

regeneration of the seedbank; 

 

� Weed maintenance – ongoing removal of any identified invasive and 

environmental weeds in accordance with requirements and 

recommendations of the Department of Natural Resources and Mines; 

 

� Adequate maintenance of any revegetation including replacement of dead 

specimens, irrigation if required and supplementary fertilising if required 

for a period of at least 12 months in public open space areas;  

 

� Maintenance of rehabilitation and landscaping indefinitely within private 

open space areas; 

 

� Maintenance of any infrastructure including installed nest-boxes. Note: all 

nest-boxes should be checked at least every 3 months for infestations of 

feral honey-bees or the Indian Mynah.  If these species are present they 

should be removed and nest-boxes thoroughly cleaned to remove any 

honeycomb/remains/scent.  Attachable devices are now available for 

removal/capture of feral bees and female nesting mynahs; and  
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� Implementation of a water quality monitoring program to ensure 

appropriate actions can be undertaken to maintain existing water quality.  

This monitoring should focus on pH levels due to the presence of Acid 

Sulfate Soils. 

 

6.0 ADDITIONAL ENVIRONMENTAL INITIATIVES 

6.1 Community Education 

'Environmental education' is defined in its broadest sense as raising awareness, 

increasing knowledge and encouraging new perspectives, values, and 

formal/informal processes, which can lead to changed behaviour in support of an 

ecologically sustainable environment (Environment Australia, 2000).  Processes will 

be put in place to educate the Silkwood Lakes community about the importance of 

the natural environment, the natural values in their local area and how to interact 

with the natural environment in a sustainable manner. 

 

The goal of the community education program will be to give the community the 

knowledge and skills to appreciate their natural surroundings and engage in a more 

environmentally friendly lifestyle.  These goals will be achieved through programs 

designed to distribute information and encourage participation in environmental 

monitoring and stewardship. 

 

The programs will be run by a ‘Silkwood Lakes Environmental Education Co-op’, 

which will co-ordinate community groups (with members), organise events, publish 

newsletters and develop educational material (brochures and interpretive signage).  

The office will be situated in the building block surrounding the clubhouse and will 

require 2 to 3 staff with environmental education experience. 

 

Provision of Environmental Education Material 

 

Currently the Silkwood Lakes golfcourse provides illustrated brochures to patrons 

who may be interested in the flora and fauna occurring around the golfcourse.  A 

series of new brochures will be created to inform people of: 

 

� the natural values of Silkwood Lakes and surrounds, 

� significant flora and fauna species in the area, 

� appropriate ways to interact with native fauna on the golfcourse, 

� living with nature (discussing issues relevant to living near the bush, eg. 

bushfire, interaction with fauna etc.), 
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� sustainable living (recycling, energy/water saving etc.),  

� landscaping with native plants, and 

� how to encourage native fauna into your backyard (including responsible pet 

ownership). 

 

Encouraging Interaction with the Natural Environment 

 

Opportunities for passive interaction with nature will be provided in the Public Open 

Space areas as well as Private Open Space areas throughout the golfcourse.  A 

walk/cycle way network will be created linking all parts of the site (Figure 6.1).  As 

the revegetation works mature interpretational signs and viewing platforms will be 

installed in some locations to offer further nature observation opportunities. 

 

A short interpretational walk will be constructed within the Melaleuca wetlands in 

the south of the site.  Currently a maintenance shed and associated vehicle access 

track exists within this location.  These facilities will be relocated.  Some of the 

existing vehicle track network will be replaced with a boardwalk and two 

observation platforms.  Interpretive signs will be placed occasionally along the 

boardwalk and on the observation platforms.  These signs will point out significant 

features and native animals that may be seen or heard in the wetlands.  The 

boardwalk will be raised and non-intrusive allowing for revegetation to occur around 

and underneath it.  Weeding and revegetation will be essential in this area as it will 

be open to public display. 

 

Participation in Environmental Activities 

 

Two community groups (targeted at adults and children) will be set up with the aim 

to get the community to participate in environmental activities in the local area.  

These activities could include fauna monitoring, water quality monitoring, tree 

propagation, rehabilitation and social events to encourage cohesion of the group.  

By getting residents to participate in these activities it will encourage a sense of 

ownership and responsibility within the community to look after the natural 

environment. 

 

� Silkwood Lakes Community Group – this group will be focussed on people in 

the ‘15 years and above’ age group with an interest in the natural 

environment.  Membership will be promoted through flyers and a mailbox 

drop.  Interested people will be invited to social events where they can 

become a group member.  Members will participate in monitoring of flora 

and fauna, plant propagation and revegetation.  The group will also have 

access to a meeting room and information seminars.  The administration of 
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the group will be conducted by the Silkwood Lakes Environmental Education 

Co-op (in conjunction with the group members).  A quarterly newsletter will 

be produced for the group to provide a calendar of events, report on recent 

activities and distribute technical information. 

 

� Silkwood Lakes Kid’s Club – An education group aimed at young (7 – 14 

years) children will be set up.  This will encourage an appreciation and 

fostering of nature from an early age.  The children could participate in 

revegetation programs and monitoring activities on site, for example 

spotlighting.  Presentations and activity days with a focus on the 

environment can also be arranged.  Information will be distributed to 

members of this group through a section in the quarterly newsletter 

produced by the Silkwood Lakes Environmental Education Co-op. 
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6.2 Native Plant Propagation 

 

The rehabilitation and native landscaping programs at Silkwood Lakes will create a 

large demand for plant species endemic to the area.  In order to cope with some of 

this demand a native plant propagation facility will be set up on site.  This facility is 

not a commercial venture.  It will source seed stock from the site or the bushland in 

surrounding areas and propagate it to produce tubestock and seedlings to utilise at 

Silkwood Lakes. 

 

This facility will also play a part in encouraging residents of Silkwood Lakes to 

utilise native species in the landscaping of their own gardens, through several 

means:   

 

� The residents of the area will be eligible to receive one free tree per 

household to plant on their properties.  This ‘free tree’ program will be run 

in following selected years. 

 

� The Native Plant Propagation Facility will also hold lists of local native 

species to use in landscaping as well as information on food and habitat 

plants for native fauna. 

 

� The developer aims to create a different natural theme within each area.  

Planting lists will be slightly different for each precinct to allow the natural 

themes to be portrayed.  For example, landscaping lists in precinct 1 will 

focus on dry sclerophyll vegetation (being closest to the eastern bushland).  

The landscaping list for precinct 3 will focus on wetland species.  These 

various themes are portrayed in the Statement of Landscape Intent by 

Habitat Environment Management (June 2004). 

 

� The Community Group and Kid’s Club will be able to participate in seed 

collecting and plant propagation.  This relationship will be mutually 

beneficial as the volunteers will gain experience and knowledge and the 

Native Plant Propagation Facility will benefit from free help. 

 

 

 

 

 

 

 



Proposed Development 
BC Currey Surveys 
Silkwood Lakes                                                                                                                 April 2006 

 

Silkwood Lakes Integrated Management Plan 
PR03071C1MS 
Page 54 of 54 

7.0 REFERENCES 

 

Andrews, A (1990) Fragmentation of habitat by roads and utility corridors: a review. 
Australian Zoologist, 26(3 & 4): 130 - 40. 
 
Belleng Pty Ltd (2003) Environmental Management Plan – Proposed Residential Development 
Silkwood Lakes. Belleng Pty Ltd, Bundall. 
 
Belleng Pty Ltd (2003) Vegetation Management Plan – Proposed Residential Development 
Clarkes Property, Yawalpah and Swan Roads, Pimpama. Belleng Pty Ltd, Bundall. 
 
Bennett, A.F. (1990) Habitat Corridors: their role in wildlife management and 
conservation. Department of Conservation and Environment, Melbourne, Australia. 
 
Chenoweth & Associates (1994) Silkwood Lakes Residential Development – Habitat Values of 
Eastern Bushland, Independent Assessment of Environmental and Habitat Reports. 
Chenoweth & Associates. 
 
Environment Australia (2000) Environmental Education for a Sustainable Future – National 
Action Plan. Environment Australia, Canberra. 

 
Gold Coast Native Fauna (2003) Ecological Site Assessment Level 3 – Proposed Development 
Silkwood Lakes Golf Course. Gold Coast Native Flora, Mudgeeraba. 
 
Gold Coast Native Fauna (2003) Flora Survey & Report – Proposed Development Silkwood 
Lakes Golf Course.  Gold Coast Native Flora, Mudgeeraba. 

 
Recher HF, Kavanagh RP, Shields JM and Lind P (1991) Ecological association of habitats and 
bird species during the breeding season in southeastern New South Wales. Australian 
Journal of Ecology 16:337-352. 
 
Tract Consultants Pty Ltd (2003) Submission to Rheema Developments Pty Ltd – Open Space 
management Plan, Yawalpah and Kerkin Roads, Pimpama. Tract Consultants Pty Ltd, 
Brisbane. 
 
WBM Oceanics Australia (1993) Wildlife of Silkwood Lakes and Surrounding Areas.  WBM 
Oceanics Australia, Spring Hill. 
 
White D, White D & Power N (2003) Fauna Survey: Silkwood Lakes and Surrounds. Belleng 
Pty Ltd, Southport. 
 

 



ASSESSMENT OF CRINIA TINNULA HABITAT

GAINSBOROUGH GREENS, PIMPAMA 

Report prepared 
for
Habitat Environment Management

Biodiversity Assessment and 
Management Pty Ltd 
38 Middle Street 
CLEVELAND 4163

Prepared by: Jo Chambers and Chris Schell 
Checked by: Paulette Jones 
Date: 23 April 2007 
File no: 0137-001 



BAAM Pty Ltd  Page i 
File No. 0137-001 

ASSESSMENT OF CRINIA TINNULA HABITAT 
GAINSBOROUGH GREENS, PIMPAMA 

Table of Contents 

1.0 INTRODUCTION................................................................................................. 1
2.0 BACKGROUND INFORMATION .................................................................... 1

2.1 Crinia tinnula – Wallum Froglet ..................................................................... 1
2.2 Legislation.......................................................................................................... 2

2.2.1 Essential Habitat ........................................................................................ 2
2.2.2 Regional Vegetation Management Code (2006) ....................................... 2

3.0 STUDY METHODOLOGY................................................................................. 2
4.0 RESULTS .............................................................................................................. 3

4.1 Aquatic Habitat................................................................................................. 3
4.2 Terrestrial Habitat.......................................................................................... 11

5.0 ADVICE AND RECOMMENDATIONS ......................................................... 11
5.1 Essential Habitat ............................................................................................. 11
5.2 Golf Course Design ......................................................................................... 12
5.3 Golf Course Maintenance............................................................................... 12

5.3.1 Fertilizers.................................................................................................. 12
5.3.2 Insecticides/pesticides/herbicides. ........................................................... 13
5.3.3 Buffer Areas ............................................................................................. 13
5.3.4 General ..................................................................................................... 14

6.0 CONCLUSIONS ................................................................................................. 14
7.0- BIBLIOGRAPHY............................................................................................... 16



BAAM Pty Ltd  Page ii 
File No. 0137-001 

NOTICE TO USERS OF THIS REPORT
Copyright and reproduction

This report and all indexes, schedules, annexures or appendices are subject to copyright pursuant 
to the Copyright Act 1968 (Cth). Subject to statutory defences, no party may reproduce, publish, 
adapt or communicate to the public, in whole or in part, the content of this report without the 
express written consent of Biodiversity Assessment and Management Pty Ltd.   

Purpose of Report

Biodiversity Assessment and Management Pty Ltd has produced this report in its capacity as 
{consultants} for and on the request of Habitat Environment Management (the "Client") for the 
sole purpose of assessing the habitat values in relation to the Wallum Froglet, of the site of 
proposed residential development at Gainsborough Greens (the "Specified Purpose"). This 
information and any recommendations in this report are particular to the Specified Purpose and are 
based on facts, matters and circumstances particular to the subject matter of the report and the 
Specified Purpose at the time of production. This report is not to be used, nor is it suitable, for any 
purpose other than the Specified Purpose. Biodiversity Assessment and Management Pty Ltd 
disclaims all liability for any loss and/or damage whatsoever arising either directly or indirectly as 
a result of any application, use or reliance upon the report for any purpose other than the Specified 
Purpose.

This report has been produced solely for the benefit of the Client. Biodiversity Assessment and 
Management Pty Ltd does not accept that a duty of care is owed to any party other than the Client.
This report is not to be used by any third party other than as authorised in writing by Biodiversity 
Assessment and Management Pty Ltd and any such use shall continue to be limited to the 
Specified Purpose. Further, Biodiversity Assessment and Management Pty Ltd does not make any 
warranty, express or implied, or assume any legal liability or responsibility for any third party's use 
in whole or in part of the report or application or use of any other information or process disclosed 
in this report and to the full extent allowed by law excludes liability in contract, tort or otherwise, 
for any loss or damage sustained by any person or body corporate arising from or in connection 
with the supply or use of the whole part of the report through any cause whatsoever. 

Biodiversity Assessment and Management Pty Ltd has used information provided to it by the 
Client and governmental registers, databases, departments and agencies in the preparation of this 
report. Biodiversity Assessment and Management Pty Ltd does not know, nor does it have any 
reason to suspect, that the information provided to it was false, inaccurate, incomplete or 
misleading at the time of its receipt. This report is supplied on the basis that while Biodiversity 
Assessment and Management Pty Ltd believes all the information in it is deemed reliable at the 
time of publication, it does not warrant its accuracy or completeness and to the full extent allowed 
by law excludes liability in contract, tort or otherwise, for any loss or damage sustained by any 
person or body corporate arising from or in connection with the supply or use of the whole or any 
part of the information in this report through any cause whatsoever.

Signed on behalf of        Date: 23rd April, 2007 
Biodiversity Assessment and Management Pty Ltd 

Managing Director



Crinia tinnula assessment – Gainsborough Greens 
for Habitat Environment Management 

BAAM Pty Ltd  Page 1 
File No. 0137-001 

1.0 INTRODUCTION 
Biodiversity Assessment and Management Pty Ltd (BAAM) has been contracted to 
assess the waterbodies surrounding the Gainsborough Greens Golf Course with the aim 
of assessing an area of habitat mapped as ‘Essential Habitat’ under the Vegetation
Management Act (1999) for the Wallum Froglet, Crinia tinnula. 
A site inspection was undertaken on the 22nd September, 2006.  To enable an assessment 
of the suitability of the ‘Essential Habitat’ mapping, particular attention was given to the 
physical and chemical characteristics of the potential aquatic frog breeding habitat and to 
the vegetation structure and composition of the potential terrestrial foraging and refuge 
habitats within the areas mapped as ‘Essential Habitat’ for C. tinnula and surrounding 
areas.

2.0 BACKGROUND INFORMATION 

2.1 Crinia tinnula – Wallum Froglet 
Crinia tinnula is listed as Vulnerable under the Nature Conservation Act (1992).  This 
species has also been listed as Vulnerable under the IUCN Red List because its area of 
occupancy is estimated to be less than 2,000 km2, its distribution is severely fragmented, 
and there is a continuing decline in its area of occupancy, number of locations, number of 
mature individuals, and in the extent and quality of its habitat (Hines et al. 2005). 

This species occurs in a range of habitats, usually in association with coastal sand plains 
and dunes.  It is commonly associated with acidic swamps or wallum areas associated 
with Melaleuca trees (Ingram and Corben 1975).  Wallum Froglets are more commonly 
associated with ephemeral swamps and soaks that maintain a high percentage of 
emergent aquatic vegetation, and may breed in ephemeral waters in drainage ditches 
(Nielson 2000).

Breeding for this species usually occurs in winter and autumn, but may occur year round 
following sufficient rainfall.  Males call from the base of sedges near water or atop 
matted sedges.  Waters at breeding sites in undisturbed wallum are typically tannin-
stained and acidic (ph<5.2) (Meyer and Hero 2005).  Larvae of C. tinnula are rarely 
found in sympatry with fish.

Eggs are usually found spaced well apart and attached singly to fine stems of grass or 
reeds to a depth of about 15 cm.  Water in breeding areas usually has a pH of 4.3 – 5.2 
with conductivity ranging between 200-400 uS/cm (Nielson 2000). 

Wallum Froglets are known to occur some distance from the water and have been 
recorded in eucalypt woodland/forest and dry heath (Meyer and Hero 2005). 
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2.2 Legislation  

2.2.1 Essential Habitat 
Some areas within the subject site are designated ‘Essential Habitat’ for this species 
under the Vegetation Management Act (1999) (Figure 1).

Areas that constitute ‘Essential Habitat’ for species of conservation significance are 
defined by the Environmental Protection Agency (EPA).  Essential habitat takes into 
account the biological and/or non-biological habitat requirements of a species.  They 
could also include, but are not limited to: 

� Vegetation: the species or types of vegetation that the species is associated with.  
� Regional ecosystem: the regional ecosystem(s) that the species is most commonly 

associated with.  
� Land zone: the underlying geology associated with a regional ecosystem.  
� Altitude: the range of altitudes at which the species is found.  
� Soils: the type of soils on which a species is most commonly found.  
� Position in landscape: a more precise description of the landscape features the species 

is commonly associated with. Such as creek bank, levees, lower slopes, hillsides and 
ridges.

Each species will have at least three essential habitat factors listed.  There may also be 
one or more factors listed as ‘mandatory’. 

2.2.2 Regional Vegetation Management Code (2006) 

Under the Regional Vegetation Management Code (2006), the essential habitat 
performance requirement can be met by either adopting the acceptable solution, or by 
providing another solution that meets the performance requirement.  Unless the purpose 
for clearing within remnant vegetation (including that mapped as essential habitat) is 
defined as a ‘relevant purpose’ under the VMA, the ‘acceptable solution’ is that the 
application must be refused. 

An applicant has the ability to propose an alternative solution to the performance 
requirement by proving that: 

� at least three of the essential habitat factors, including any mandatory factor(s), do not 
occur within the application area; and  

� the species at any stage of its/their life cycle do not occur within the application area. 

3.0 STUDY METHODOLOGY 

Areas identified as ‘Essential Habitat’ for C. tinnula were foot traversed over a single day 
in September, 2006.  The physical structure and chemical composition of observed 
waterbodies was recorded.  The vegetation structure and composition of the terrestrial 
habitats within the mapped areas was noted. 
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Call playback for C. tinnula was initiated at all inundated areas and was repeated for 
approximately 10 minutes at each site.  Call playback is known to be an effective method 
for detecting male frogs if they are within hearing distance of the call (Glen Ingram pers.
com. 2006).

The results of the assessment rely heavily on determining the suitability and quality of the 
habitats present. This was achieved through inspecting the waterbodies for parameters 
that are likely to influence the presence of C. tinnula, such as the presence of fish, 
presence of marcophytes used during breeding events and accessibility to refuge sites (i.e. 
fringing vegetation along the banks of the waterbodies).

Additionally the surrounding terrestrial habitat was inspected to confirm if the current RE 
mapping was correct and was assessed for suitability to provide refuge and foraging sites 
and/or potential ephemeral breeding sites for C. tinnula. 

4.0 RESULTS 
The areas of ‘Essential Habitat’ that were investigated are shown on Figure 2. 

The habitat characteristics of the subject site that are considered to have the greatest 
influence on the potential of this species to occur are listed in Table 1.  Photographs of 
the aquatic habitats of the subject site show typical site habitat characteristics (pp.6-10). 

4.1 Aquatic Habitat 
Aquatic habitat within and adjacent to areas mapped as ‘Essential Habitat’ do not 
constitute ideal breeding habitat for C. tinnula.  Apart from Site 9, the pH of the 
waterbodies sampled was considerably higher (more alkaline) than the preferred range 
for this species (Table 1).  In addition, the steeply sloping banks and general lack of 
vegetative cover around these waterbodies is likely to preclude C. tinnula from utilizing 
these areas for breeding purposes.  Fish were observed in all waterways holding water, 
which is not a general characteristic of C. tinnula habitat.

Site 9 was the only waterbody that had chemical properties suitable for utilisation by
C. tinnula, which is most likely why this is the only area where this species was 
previously recorded on the subject land in 1993.  It is unsure how this site has changed in 
the past 13 years; however, the waterbody is now deep and permanent, and the lack of 
suitable fringing vegetation on the banks is likely to preclude its use by C. tinnula.
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Table 1. Measured physical and chemical attributes of the water bodies in or near 
areas designated as ‘essential habitat’ for Wallum Froglets. 

Site GPS Location Water depth pH Conductivity 
 (uS/cm) 

Emergent vegetation 

1 S27.8219; 
E153.3231 

0.5 – 1m 6.1 663 Nymphaea caerulea 

2 S27.8228; 
E153.3250 

Dry    

3 S27.8247; 
E153.3267 

  1 m 5.6 241 Exotic grass 

4 S27.8253; 
E153.3268 

>2 m 6.2 201 Nil 

5 S27.8224; 
E153.3264 

>2 m 6.4 225 Nil 

6 S27.8219; 
E153.3272 

Dry    

7 S27.8181; 
E153.3225 

>5 m 7.1 954 Nil 

8 S27.8219; 
E153.3114 

<0.5 m 6.5 237 Nil 

9 S27.8202; 
E153.3147 

>5 m 4.6 477 Nymphaea caerulea

Site 1. Drain beside golf course. Note: steep banks that are devoid
of suitable vegetation cover. 
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Site 2. Site 2 was dry at the time of the inspection and the thick  
layer of leaf litter and the absence of vegetation usually associated
with damp areas indicates this site has been dry for a considerable period. 

Site 3. No emergent vegetation and bank vegetation consists of  
exotic weeds and grasses. 
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Site 4. Situated on edge of golf course. The water is devoid of  
emergent vegetation. 

Site 5. No emergent vegetation and no covering vegetation on the banks. 
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Site 6. Potential frog breeding habitat that was dry during site inspection. 

Site 7. Large deep waterbody that was devoid of emergent vegetation. 
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Site 8. This waterbody did not contain any emergent vegetation and 
 was surrounded by exotic weeds and grasses. 

Site 9. Site where Crinia tinnula was previously recorded (Gynther 1993). 
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4.2 Terrestrial Habitat 
Much of the terrestrial habitat that has been mapped as ‘Essential Habitat’ for C. tinnula
on the subject site is composed of Regional Ecosystem (RE) 12.3.5 which consists of 
Melaleuca quinquenervia open forest to woodland.  While habitats within this RE 
generally have the appropriate characteristics required for persistence of C. tinnula, most 
of this RE on the site has been subject to increased nutrient loading and subsequent 
infestation by exotic weed species.  This habitat degradation will have contributed to and 
may be responsible for the apparent absence of C. tinnula in these areas. 

The results of the site inspection indicate that habitats within the subject site are unlikely 
to support significant or even viable populations of Wallum Froglets.  Neither the 
physical nor chemical characteristics of the terrestrial and aquatic habitats within areas 
mapped as ‘Essential Habitat’ are suitable for this species.  Additionally no individuals 
were heard calling using call-playback methods.  

5.0 ADVICE AND RECOMMENDATIONS 

5.1 Essential Habitat 

Under the Regional Vegetation Management Code (2006), the essential habitat 
performance requirement can be met by either adopting the acceptable solution, or by 
providing another solution that meets the performance requirement.  Unless the purpose 
for clearing within remnant vegetation (including that mapped as essential habitat) is 
defined as a ‘relevant purpose’ as defined under the VMA, the ‘acceptable solution’ is 
that the application must be refused. 

An applicant has the ability to propose an alternative solution to the performance 
requirement by proving that: 

� at least three of the essential habitat factors, including any mandatory factor(s), do not 
occur within the application area; and  

� the species at any stage of its/their life cycle do not occur within the application area. 

In the case of the essential habitat for Crinia tinnula on the subject land, field assessment 
indicates that the Regional Ecosystem has been mapped correctly, and therefore three or 
more of the habitat factors are present, specifically vegetation, regional ecosystem and 
land zone. 

With regards to whether the species, at any stage of its life cycle, does not occur in the 
application area, habitat assessment indicates that this is likely the case. This is further 
supported by results of prior fauna assessments, conducted in suitable conditions by 
Habitat Pty Ltd which have also failed to record the species on the subject lands.

Overall, the subject lands hold only a low potential for the species to occur. The proposed 
actions will not endanger a safe future for the species in the local area and in particular 
will not impact the regional population of Wallum Froglets.  
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5.2 Golf Course Design 
Research has shown that seasonal wetlands are favored by a higher diversity of frog 
species, especially habitat specialists, in comparison to permanent wetlands (Metts et al. 
2001).  Species that utilise permanent wetlands tend to be those known to be tolerant of 
fish, whilst many frog species, including C. tinnula avoid the risk of predation by fish by 
breeding only in ephemeral waterbodies.  

It is therefore recommended that when redesigning the existing golf course, seasonal 
wetlands should be incorporated into either ‘out of play’ areas or as course hazards.  The 
banks of all waterways that are adjacent to the natural vegetation (i.e. opposite side from 
the golf course) should be revegetated with a dense covering of native reeds and sedges 
to provide essential refuge and egg laying sites for C. tinnula.

5.3 Golf Course Maintenance 

5.3.1 Fertilizers  
Nitrogen and Phosphorus are the nutrients most likely to affect water quality.  Overall, 
slowly-available nitrogen sources provide a more controlled release of nitrogen resulting 
in longer residuals and are less likely to impact groundwater through leaching than 
quickly-available products. 

The following recommendations for fertilizer use on golf courses have been adapted from 
Brunea et al. (2005).

� Minimize fertilizer rates on slopes. The application of high rates of nitrogen and 
phosphorus fertilizer on slopes near surface water increases the risk for negatively 
impacting water quality. Use no more than 0.25 to 0.50 pounds of nitrogen per 1,000 
square foot per application.

� Do not apply fertilizers directly into lakes, drainage areas, and other bodies of 
water. Maintain a buffer zone of low-maintenance grasses or natural vegetation 
between areas of highly maintained turf and water. This prevents erosion and 
produces a trap or filter for unwanted nutrients.

� Consider using iron as a supplement to nitrogen for greening response. Iron can 
be used alone or in combination with nitrogen to provide a greening response. 
Reduced nitrogen applications will minimize possible nitrate leaching into 
groundwater. Rates will vary with grass type and environmental conditions. Follow 
label directions.

� Use a slowly-available carrier on sandy soils. Sandy soils put groundwater at 
greater risk of contamination. Slowly-available nitrogen fertilizers are less likely to be 
leached below the root zone than quickly-available sources on highly leachable soil.  

� Time applications carefully. Quickly-available sources should not be applied before 
a heavy rainfall or irrigation. Nitrogen has the highest chance of leaching under cool 
and wet weather.

� Irrigate after each application of quick-release fertilizer. Irrigation of 6 to 12 mm 
of water moves the fertilizer off the foliage and into the ground where it can be used 
by the plants. It decreases loss by runoff and volatilization and minimizes the risk of 
foliar burn.
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� Irrigate to replace water that is used up. Provide only enough water to compensate 
for that lost by evapotranspiration. Over-irrigation will produce water movement 
beyond the rootzone, increasing the potential for leaching.  

� Use a drop (gravity) spreader near bodies of water or impenetrable areas. 
Centrifugal (rotary) spreaders  

5.3.2 Insecticides/pesticides/herbicides. 
Some pesticides can enter surface or ground water either from leaching or runoff. 
Research has shown that pesticide levels not considered to be acutely toxic have 
deleterious effects on tadpoles, exposed over longer periods of time (Howard et al. 2002).
These effects include decreased hatching success and an increase in deformities, both of 
which may have negative effects on population persistence. In particular pesticides 
containing carbyl and chlorpyrifos may have toxic and developmental effects at sublethal 
levels. Whereas imidacloprid was shown to be significantly less toxic to tadpoles 
(Howard et al. 2002).

An Integrated Pest Management (IPM) program should be prepared for the golf course 
that uses available methods to keep pests at acceptable levels, while minimizing the effect 
on people, the environment and turf.  The following recommendations regarding 
pesticide use has been adapted from Brunea et al. (2005).

� Knowledgeable Superintendent Knowledge is the cornerstone to any successful 
IPM program. The Superintendent should know about the grasses being grown, the 
pests which are likely to be a problem, and the conditions that may impact the pests 
and grasses being maintained.  

� A Written Plan This plan should include objectives for each section of the course 
and the degree of acceptable injury from pests. It will help define pest threshold 
levels. Include specific management practices for non-chemical control. They will 
vary with each section of the course. 

� Defining Pest Threshold Levels Determine what is acceptable for your course, such 
as whether weeds should be allowed in roughs or how many insects should be 
tolerated per square foot. Recommendations are available regarding threshold levels 
for certain insects. 

� Implementing Appropriate Cultural Practices Use of agronomically sound cultural 
practices results in a healthy, dense, vigorous turf that is better able to ward off pests 
and pest injury. 

� Monitoring Pest Activity Most pests are easiest to manage when they are immature 
and few in number. Frequent scouting can help determine the stage of pest activity or 
injury.

� Maintaining Accurate Records Keeping accurate and up-to-date records of pest 
activity, actions taken, and the results of those actions will assist in future planning. 

5.3.3 Buffer Areas 
Many frogs, including C. tinnula disperse hundreds of meters from wetlands after 
metamorphoses and only return when it is time to reproduce.  It is therefore 
recommended that areas to be retained (e.g. Site 8) in the proposed development plan be 
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managed to ensure that dispersing frogs have sufficient terrestrial habitat to provide 
essential foraging and refuge sites.

The primary purpose of buffers is to protect and maintain the wide variety of functions 
and values provided by the wetlands. Buffers around waterways help to: 

� Condition water runoff (quantity and quality); 

� Reduce the impacts of invasive weeds; 

� Minimize fauna disturbance; 

� Provide for wildlife movement between upland and lowland habitats; and 

� Separate wetlands from competing uses and minimize nuisance problems (for 
example biting insects). 

Prescribing the appropriate buffer width is based on the quality and function of the 
wetland.  It is recommended that a minimum of 20 m be provided as a buffer for areas 
mapped as ‘Essential Habitat’.  Rehabilitation of the existing vegetation within these 
buffer areas should occur and exotic weeds and grasses removed and replaced with native 
grasses, reeds and sedges. 

5.3.4 General 
� Earthworks may adversely affect soil hydrology and water quality at breeding sites. 

Therefore runoff from earthworks must be appropriately contained. 

� A Weed Management Plan for the retained natural habitats should be created; 

� Biocides for mosquito and weed control should not be used in the immediate vicinity 
of Wallum Frog breeding sites; 

� Roads should be built around or over, not through potential Wallum Frog breeding 
habitat; and 

� Liming of the site to reduce the effects of acid sulphate soil exposure should not 
occur where natural acid waters are present. 

6.0 CONCLUSIONS 

The Wallum Froglet has not been recorded from the subject site since 1993 despite the 
fact that a previous survey specifically targeted this species (White, White and Power, 
2003 ).  Based on the recent site inspection, it is considered that some of the more intact 
habitats within the subject site may be suitable for utilisation by C. tinnula.  However, 
these habitats, both aquatic and terrestrial, are not considered ideal or critical for this 
species and it is therefore considered that the proposed development is unlikely to impact 
the local or regional populations of Wallum Froglets. The retention and rehabilitation of 
habitat at Site 8 will enhance the suitability of the site for the persistence of a viable 
population of C. tinnula.

In their present state it is considered that the areas mapped as ‘Essential Habitat’ do not 
provide critical or essential habitat for C. tinnula.
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The planned rehabilitation of the Meleleuca habitats surrounding the golf course and the 
provision of additional habitat in the restored floodplain to the NW of the development 
site, will see an increase in availability of suitable habitat for Wallum Froglets, which 
will have a direct benefit to the local population of this species.
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NOTICE TO USERS OF THIS REPORT
Copyright and reproduction

This report and all indexes, schedules, annexures or appendices are subject to copyright 
pursuant to the Copyright Act 1968 (Cth). Subject to statutory defences, no party may 
reproduce, publish, adapt or communicate to the public, in whole or in part, the content of 
this report without the express written consent of Biodiversity Assessment and Management 
Pty Ltd.     

Purpose of Report

Biodiversity Assessment and Management Pty Ltd has produced this report in its capacity as 
{consultants} for and on the request of Habitat Environment Management (the "Client") for 
the sole purpose of assessing the Koala values of the site of proposed residential 
development at Gainsborough Greens (the "Specified Purpose"). This information and any 
recommendations in this report are particular to the Specified Purpose and are based on 
facts, matters and circumstances particular to the subject matter of the report and the 
Specified Purpose at the time of production. This report is not to be used, nor is it suitable, 
for any purpose other than the Specified Purpose. Biodiversity Assessment and 
Management Pty Ltd disclaims all liability for any loss and/or damage whatsoever arising 
either directly or indirectly as a result of any application, use or reliance upon the report for 
any purpose other than the Specified Purpose. 

This report has been produced solely for the benefit of the Client. Biodiversity Assessment 
and Management Pty Ltd does not accept that a duty of care is owed to any party other than 
the Client.  This report is not to be used by any third party other than as authorised in 
writing by Biodiversity Assessment and Management Pty Ltd and any such use shall 
continue to be limited to the Specified Purpose. Further, Biodiversity Assessment and 
Management Pty Ltd does not make any warranty, express or implied, or assume any legal 
liability or responsibility for any third party's use in whole or in part of the report or 
application or use of any other information or process disclosed in this report and to the full 
extent allowed by law excludes liability in contract, tort or otherwise, for any loss or 
damage sustained by any person or body corporate arising from or in connection with the 
supply or use of the whole part of the report through any cause whatsoever. 

Biodiversity Assessment and Management Pty Ltd has used information provided to it by 
the Client and governmental registers, databases, departments and agencies in the 
preparation of this report. Biodiversity Assessment and Management Pty Ltd does not 
know, nor does it have any reason to suspect, that the information provided to it was false, 
inaccurate, incomplete or misleading at the time of its receipt. This report is supplied on the 
basis that while Biodiversity Assessment and Management Pty Ltd believes all the 
information in it is deemed reliable at the time of publication, it does not warrant its 
accuracy or completeness and to the full extent allowed by law excludes liability in contract, 
tort or otherwise, for any loss or damage sustained by any person or body corporate arising 
from or in connection with the supply or use of the whole or any part of the information in 
this report through any cause whatsoever.  

Signed on behalf of        Date: 23rd April, 2007 
Biodiversity Assessment and Management Pty Ltd 

Managing Director
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1.0 INTRODUCTION

This report has been prepared for Habitat Environment Management (HEM) on behalf of 
Mirvac Pacific Pty Limited, for the purpose of providing an independent assessment of 
potential impacts to Koalas as a result of the proposed development in the eastern portion of 
the Gainsborough Greens Golf Course, Pimpama (subject site). 

The majority of the subject site is mapped within an Urban Koala Area under the SEQ 
Regional Plan Interim Guideline: Koalas and Development (2005-2026) with a small area in 
the south-western portion of the site being mapped as Koala Conservation Area under the 
same Plan (Figure 1). A small portion of the site on the north-eastern boundary is mapped as 
‘Essential Habitat’ for Koalas under the Vegetation Management Act 1999 (VMA) (Figure 
2).

The specific aims of the assessment are to:

1. Determine the extent and quality of the existing Koala habitat on the subject site; 

2. Provide an estimate of the number of Koalas currently utilising the subject site;  

3. Identify potential impacts of the proposed development on Koalas; and 

4.  Recommend impact mitigation and on-site Koala management. 

The Koala surveys were conducted in the eastern portion of the subject site on Wednesday 1st

November and Friday 3rd November, 2006 and in the remaining areas of the site on 29th and 
30th November, 2006. All observations and details provided in this report are based on the 
field survey data and a desktop review of existing information.  
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2.0 BACKGROUND INFORMATION 

2.1 KOALA (PHASCOLARCTOS CINEREUS)

Status: Regionally Vulnerable - Nature Conservation Act (1994) 

Ecology: Throughout south-east Queensland Koalas are distinctly associated with eucalypt 
woodland and forest habitat types.  They are known to exist in a variety of densities, even 
within similar habitat areas, ranging from 0.02 to 2.0 Koalas per hectare (Gordon et al. 1990,
Melzer 1995). Home range of Koalas is variable depending on availability of suitable habitat, 
but is often greater than 100 ha. 

Koalas, being arboreal folivores, use a variety of trees, including many non-eucalypts for 
feeding, shelter and breeding purposes.  Although some tree species are known to be 
particularly favoured by Koalas, they have also been found to have favourite individual trees 
(Moore and Foley 2000).  They may return repeatedly to these trees while neglecting nearby 
trees of the same species.  Tree selection may be influenced by factors such as: high leaf 
moisture content (Hume and Esson 1993); high leaf nitrogen content which is often related to 
low fibre content making leaves more palatable (Pahl and Hume 1990); and low formylated 
phloroglucinol compounds which are a compound produced by Eucalypts to resist herbivory 
(Lawler et. al. 2000).

Individual animals, although solitary, coexist within overlapping home ranges that contain a 
finite number of feed trees that are visited repeatedly and often shared with other individuals. 

Habitat Preferences: Found in areas with suitable food trees, from tall open forest to open 
woodland.  Koalas occur in areas modified by humans such as residential developments and 
farmland. Koalas are known to feed on particular tree species, most commonly those of the 
genus Eucalyptus, but also on Corymbia, and Lophostemon.  Those species that are 
particularly favoured are called Primary feed trees while Secondary feed trees refer to those 
that are used to supplement their diet.   

Dique et al. (2004) observed a high degree of variation in Koala densities in South-east 
Queensland, with densities ranging from 0.09-0.19 Koalas ha-1 in urban areas, up to 0.41-1.26 
Koalas ha-1 in high-density remnant bushland areas. Their study also found that Koala density 
was not necessarily associated with habitat quality or floristic composition, with high 
densities recorded in some urban areas and low densities observed in some large bushland 
areas.  However, low density bushland areas are considered of high conservation value for 
Koalas in south-east Queensland, as they often form part of the home range of individuals 
and preserving these habitats and enhancing vegetation linkages between bushland and 
remnant bushland should be the focus of Koala management programs’ 

Distribution: North-east, central and south-eastern Queensland extending south through 
Victoria into South Australia and Kangaroo Island.  

Threats: Current threats include habitat destruction and fragmentation, bushfire and disease.  
Populations around urban areas are at increased risk of mortality due to dog attack and road 
strike (Maxwell et. al. 1996).  
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2.2 LEGISLATION 

The SEQ Regional Plan Interim Guideline: Koalas and Development (Interim Guideline) was 
designed to provide the detailed basis for implementing the policies on Koala conservation in 
the South East Queensland Regional Plan 2005-2026. Much of the study area is mapped as 
Urban Koala Area, with a small portion on the south-western boundary mapped as Koala 
Conservation Area. We have been advised by the client that the area mapped as Koala 
Conservation Area will be assessed as an ‘uncommitted’ development application, whilst the 
remainder of the site will be assessed as a ‘committed’ development.  

Koala Conservation Areas are recognised as the most critical to the continued existence of 
viable Koala populations in the wild. Applications proposing uncommitted development 
within a Koala Conservation Area must demonstrate that the future use of the land is 
compatible with the protection of Koalas and Koala habitat. Specifically the development 
assessment criteria for uncommitted development in a Koala Conservation Area are: 

1. Uncommitted development protects Koala habitat  
Solutions: No clearing of Koala habitat trees >4 m in height or with a diameter > 10 cm 
at 1.3 m above the ground. 

2. Uncommitted development avoids adverse effects on Koalas 
Solutions: No additional traffic is generated between the hours of 7pm and 5am. 

Urban Koala Areas are recognised as having both Koala habitat values and an urban purpose 
planning intent. Consequently, the Koala conservation criteria require that all development in 
these areas include measures to assist the survival of Koalas. Such measures include the 
retention of habitat linkages and Koala habitat trees, landscaping with native vegetation and 
Koala friendly fencing. The desired outcome for all development in an Urban Koala Area 
under the Interim Guideline for Urban Koala Areas is: 

Development includes Koala and Koala habitat protection measures consistent with the 
development commitment and the urban intent for the site and surrounds.

Some of the prescribed solutions for obtaining this outcome are: 

� The location and design of buildings, structures and other works facilitates Koala 
movement across the development site, where practicable. 

� Roads that have higher speed limits (eg. arterial, sub-arterial and truck collector roads) 
include measures to minimise the risk to Koalas crossing the roads, where the roads 
intersect with Koala habitat. 

� Where urban development objectives include residential densities below 5 dwellings per 
hectare or lots greater than 2000m2, such development is designed to retain Koala 
habitat within dwelling curtilages as well as in public places. 

� Where urban areas are designed to incorporate Koala habitat, the exclusion or strict 
control of domestic dogs is necessary. 

The complete set of solutions for meeting the criteria for both Koala Conservation and Urban 
Koala Areas are presented in Appendix 1 and discussed in Section 5.1. 
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3.0 METHODOLOGY

3.1 DESK TOP

Prior to the field surveys all relevant information relating to the study site and the survey 
methodology was reviewed.  This included review of any available previous documents 
pertaining to the subject site and relevant local and state planning documents.  In addition, 
remnant vegetation maps and aerial photography were used where appropriate.  

3.2 FIELD SURVEY TECHNIQUES

The systematic survey technique used for the Koala assessment followed that recommended 
by the Nature Conservation (Koala) Conservation Plan 2006 and Management Program 
2006-2016. This survey technique was adapted from Dique et al. (2003) and involved line-
transect sampling. Two persons equipped with binoculars and a GPS unit walked each of the 
line-transects following a set compass bearing. All trees within 10 m either side of the 
transects were searched for the presence of Koalas or evidence of their visitation (scats). Line 
transects were commonly 100m in length and separated by 20 m. However in some areas 
there was insufficient habitat to sample (e.g. previously cleared areas) so in these areas 
transects were shortened to 60 m.  

The survey was conducted under the EPA’s Queensland Parks and Wildlife Service’s 
Scientific Purposes Permit No. WISP02791605 and Department of Primary Industries’ 
Animal Ethics Committee number CA 2005/10/81. 

4.0 RESULTS

4.1 HABITAT VALUES

The subject site is mapped under the Vegetation Management Act (1999) as supporting two 
distinct regional ecosystems; RE 12.11.5 and 12.3.5 (See Figure 1). These ecosystems are 
comprised of five vegetation communities (Habitat 2006), including Melaleuca swampland, 
mixed Eucalyptus forest, dominant Eucalyptus racemosa forest, dominant Lophostemon
habitat and mixed Allocasuarina forest.  

Potential Koala food trees were identified throughout the entire site (Table 1). Koala habitat 
values on the site can be broadly grouped into four categories; no value, low value, medium 
value and high value, based on the quality of the extant vegetation (i.e. abundance of feed 
trees) and presence/absence of barriers to Koala movement (i.e. barriers would include large 
areas of cleared land, waterways etc.) (Figure 3).  The areas mapped in Figure 3 are as 
homogenous as possible given the complex mosaic of habitat types present. 
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Table 1:  Koala food trees identified within the Subject site 

Food Tree Species Common Name Koala Preference 
Eucalyptus tereticornis Forest Red Gum Primary 
Eucalyptus propinqua Small-fruited Grey Gum Primary 
Eucalyptus racemosa Scribbly Gum Secondary 
Eucalyptus tindaliae White Stringybark Secondary 
Eucalyptus siderophloia Grey Ironbark Secondary 
Corymbia citriodora Spotted Gum Secondary 
Corymbia intermedia Pink Bloodwood Secondary 
Lophostemon suaveolens Swamp Box Secondary 

High Value Habitat

These areas are considered as highest quality for Koalas on the subject site because of the 
abundance of primary feed trees interspersed with E. seeana, E. siderophloia, E. racemosa,
and Lophostemon suaveolens (Plate 1-2). The understorey in these areas consisted mainly of 
native shrubs and grasses and there were no obvious obstacles to Koala movement. 

Plate 1. Areas categorised as high quality habitat contain numerous species of Koala feed 
trees and provide ease of access for Koalas throughout the area. 
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Plate 2.  High value Koala habitat containing mature E. tereticornis.

Medium Habitat Value

Much of the vegetation within the medium quality areas has been impacted by previous 
disturbances, such as clearing for vehicular tracks, as evidenced by the presence of exotic 
weeds and numerous cut logs, and large areas of regrowth vegetation. However Koala feed 
trees are scattered throughout these areas and with appropriate habitat management these 
areas could be improved in value for Koalas over time (Plate 3-4). 

Plate 3. Areas of medium value Koala habitat contained some mature Koala feed trees, 
surrounded by mainly regrowth vegetation. 
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Plate 4. Areas where Melaleucas are interspersed with Koala feed trees provide medium 
quality habitat for Koalas. 

Low Habitat Value

The areas of low value to Koalas occur mainly directly beside and on the golf course. Some 
of these areas have been significantly impacted by weed invasion and previous clearing and 
now support mainly regrowth Melaleuca spp. with occasional Koala food trees (Plate 5-6).   

Plate 5. Low value Koala habitat contained mainly regrowth vegetation with few Koala feed 
trees evident. 
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Plate 6. Low value Koala habitat along the watercourses beside the golf course. 

No Habitat Value

This category consists of three areas within the existing golf course that are a monoculture of 
Casuarina glauca and much of the heavily cleared area in the western portion of the subject 
site. Koalas would not utilise these areas (Plate 7-8). 

Plate 7. Casuarina glauca stands provide no suitable habitat for Koalas. 
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Plate 8. Linear strips of Corymbia torelliana along the golf course do not provide habitat for 
Koalas 

Plate 9. Heavily cleared areas in the western portion of the subject site. 
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4.2 HABITAT LINKAGE AND MOVEMENT CORRIDORS

The subject site is located within a landscape that retains a relatively high proportion of 
native vegetation with connections to significant habitat to the east and south. This corridor 
has been identified in the Southeast Queensland Biodiversity Planning Assessment (EPA 
2005) as a corridor of Regional Significance (Figure 4). 
The land to the east of subject site is mapped as Koala Conservation Area in the Interim 
Guideline (see Figure 2). Linkage to this habitat is restricted by the presence of a relatively 
busy roadway (Kirkin Road North) and a chain-wire fence on the boundary of the subject 
site. The current survey was conducted during daylight hours only, so the degree of night 
time traffic along this roadway and therefore the impact to Koala movement between these 
areas is unknown, although it is likely that night time traffic is considerably less. 

Koalas are capable of climbing chain-wire fencing, and can therefore access the habitat areas 
outside of the subject site. However, in doing so they run the risk of injury or mortality from 
vehicle strikes. In urban areas vehicle related Koala mortality is recognised as one of the 
major causes of population declines (Maxwell et. al. 1996). Recommendations to mitigate the 
impact of an increased traffic volume associated with the proposed development are provided 
in Section 5.2.3. 

A second area of relatively intact Koala habitat occurs to the south of the subject site. This 
area is mapped as Urban Koala Area and is separated from the from the subject site by 
Yalwalpah Road and the boundary fencing. It is expected that Koalas and other local fauna 
are utilising this area as a movement corridor to and from the subject site. However it is 
understood that a residential development is proposed for this area and impending land 
clearing of this site could potentially minimise movement opportunities for Koalas.  

Based on the results of the current survey, the mapping of the south-western portion of the 
subject site as Koala Conservation Area is inconsistent with the intent of the Interim 
Guideline that recognises Koala Conservation Areas as: 

“these are the most important areas of koala habitat with the highest koala population 
densities. They provide critical source areas for the survival and dispersal of koalas across 
the landscape because of the high degree of connection between areas of habitat. They are 
large areas of relatively intact remnant or regrowth eucalypt-dominated forest and 
woodlands but sometimes contain cleared areas and areas of fragmented forests and 
woodlands.” 

The majority of the Koala Conservation Area has been extensively cleared and potential 
Koala habitat is sparsely distributed along the southern boundary and partway along the 
western boundary. The remainder of this area does not support any Koala habitat.  
Additionally this habitat patch does not provide connection to any significant habitat areas in 
the north, south or west of the subject site.  
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5.0 CONCLUSIONS AND MANAGEMENT 
RECOMMENDATIONS 

5.1 CONCLUSIONS

5.1.1 Koala Conservation Area 

Results from the current surveys suggest that the area designated as “Koala Conservation 
Area” located in the western portion of the subject site, is inconsistent with the desired 
outcomes and general intent of the SEQ Regional Plan Interim Guideline: Koalas and 
Development (2005-2026) for this designation. However, development in this area would still 
trigger referral co-ordination as required under the Integrated Planning Act.  

Based on the current Plan of Development (Figure 7) and the development assessment criteria 
for uncommitted development in a Koala Conservation Area provided by the Interim 
Guideline the proposed development in Precinct 5 would not achieve compliance with the 
Koala Conservation policies because the development will not meet the following 
Development Assessment Criteria: 

Criteria 1 Development does not involve the clearing of Koala habitat trees that have a 
height of more than 4 m in height or with a diameter greater than 10 cm at 1.3 m above the 
ground;
Criteria 2. Development does not result in increased vehicular traffic between the hours 
of 7pm on a day and 5am the following day
However under the current Nature Conservation (Koala) Conservation Plan 2006 and 
Management Program 2006-2016 in situations where there is an unavoidable need for 
development to impact Koala Conservation Areas, the principle of net benefit is used to 
require actions that are aimed at supporting an overall improvement in the long-term viability 
of Koala populations in the wild. The requirement to provide a net benefit can be met by 
using offsets to provide an action (or actions) beneficial to Koalas and Koala habitat such as 
planting of cleared habitat or securing vegetated habitat that is under threat from 
development. 

5.1.2 Urban Koala Areas 

Under the Development Assessment Criteria for Urban Koala Areas under the Interim 
Guideline, the proposed development could achieve compliance by adhering to the solutions 
provided under the guidelines (Appendix 1) and incorporation of the recommendations set 
out in Section 5.2 of this report. 

Under the proposed Plan of Development, the Koala habitat within Precinct 2 would be 
cleared. During the current surveys this area showed signs of the highest utilisation by Koalas 
observed across the site and it is expected that the clearing of this habitat would have an 
impact on the local Koala population through the removal of what appears to be part of a 
home range or movement corridor for one or more Koalas. Whilst the loss of one or two 
individuals would be detrimental to the current Koala population of the site, this loss would 
not be considered significant on a regional level.  However, if Koalas are to be considered as 
a key feature of the proposed development, this habitat would need to be conserved. 
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Although a significant portion of Koala habitat would be lost from within Precinct 1, areas 
that are planned to be retained have the potential to provide linkage with the adjacent Koala 
Conservation Areas.  The value of these retained areas can be enhanced and the linkage 
strengthened with the implementation of recommendations provided in Section 5.2.  

Within the proposed development, three areas have been set aside as Conservation Areas. 
Whilst the retained north-eastern conservation area is of a significant size and can be 
modified to promote Koala movement to and from the Koala Conservation Area to the east, 
the remaining two proposed conservation/parkland areas are essentially isolated from other 
Koala habitats on the site. 

At the regional level, some portions of the subject site proposed for clearing are part of a 
regional corridor (EPA 2005). The detection of Koala evidence on the subject site indicates 
that Koalas are able to breed, feed and disperse through this corridor wherever suitable 
habitats occur. However, the habitat is highly fragmented by cleared lands and roadways, 
which form barriers to Koala movement. As such, wherever links occur within the regional 
corridor, these should be maintained and enhanced. 

In relation to the subject site, these links are currently present along the eastern boundary and 
on the southern boundary adjacent to the proposed south-eastern conservation area. The 
current proposal does not continue this linkage north through Precinct 1 and onwards to the 
east, and therefore would have some affect on regional Koala movement opportunities. 

Other potential impacts of the proposed development on the local Koala population are: 

� The loss of individual animals should any be injured during clearing activities; 

� Road mortalities due to increased night time traffic; 

� Dog attacks from domestic dogs associated with new residences; and 

� Increased stress on the local population through : 

- habitat reduction; 
- increased vehicle traffic; and 
- harassment by dogs. 

Raised stress levels can increase the likelihood of animals succumbing to disease. 

5.2 RECOMMENDATIONS

The value of Koala habitat varies considerably across the landscape and within the subject 
site.  It is important that those areas which hold the highest value in terms of providing 
resources and connectivity are managed appropriately. In particular the proposed plan of 
development should be modified to provide Koala movement opportunities between the two 
proposed eastern conservation areas.  This linkage can be attained by retaining a 20 m 
continuous strip of habitat trees between the two retained areas, providing a Koala movement 
corridor across the site and into or from the eastern Koala Conservation Area and habitat to 
the south of Yalwalpah Road. 

It is anticipated that vehicle traffic along Yalwalpah Road will increase significantly in the 
future as a result of residential development. It will therefore be necessary to provide a safe 
means for Koalas and other fauna to access the subject site and the habitat to the south. 
Appropriate crossing infrastructure would also need to be provided to connect the subject site 
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with the Koala Conservation Area to the east. However additional work is required to identify 
the night time traffic flow along Kirkin Road North, to determine the crossing 
infrastructure/measures required. 

5.2.1 Habitat Values 

The extent of potential impacts of the proposed development and its effect on the long-term 
ability of Koalas to inhabit the subject site is dependent on: 

1. Whether the species is present within, dependant on, or restricted to, the 
vegetation to be removed; 

2. The extent and type of vegetation retained and future habitat values post 
operation, including the ongoing management and protection of retained areas 
from excessive fire regimes, weed and feral animal invasion; 

3. The control of domestic animals on the site; and 

4. Infrastructure design and locations, particularly the type and location of fencing. 

The construction of the proposed roadways in Precinct 1, along the boundary of the 
conservation/parkland area will need to be conducted in a manner that minimises disturbance 
to the surrounding vegetation. In particular preparation of a Weed Management Plan is 
necessary to prevent the edge effects associated with roadways from impacting the retained 
habitat.

Given that Koalas are using the subject site, ongoing monitoring of the effects of future land 
management practices should be undertaken. In particular, all activities should be conducted 
and regulated under the guidance of an overall Site Management Plan under which a “Koala 
Conservation Action Plan” is developed that identifies Koala management issues and lists 
stated aims to provide a consistent framework and direction for all existing and future 
activities and management protocols. The Koala Conservation Action Plan should include 
species/resource specific management plans that provide practical strategies and actions to 
enhance habitat, mitigate threatening processes and monitor the success of management 
measures. Negotiations with State and Local Authorities to implement measures that will 
facilitate safer conditions for Koalas on roads outside of the subject site should be initiated 
and the results incorporated into the Action Plan. 

5.2.2 Mitigation of Potential Impacts to Koalas 
Roadways and dog attacks are the major causes of Koala mortality in urban areas. The 
maintenance of the site as a dog-free area for the life of the project would have considerable 
benefit. It is also recommended that speed limits are kept to 40km/hour or less within the 
property boundary, and that signage is erected to ensure drivers are aware of the potential 
presence of Koalas.  

The following recommendations are designed to minimise the impacts to Koalas during 
development stages and to ensure that all operations are carried out in a way as to avoid or 
minimize negative impacts on Koala habitat and other fauna: 

� Vegetation clearance to be kept to a minimum with no damage to adjacent vegetation; 

� Damage to vegetation outside of the development area will be minimised and no 
authorised disturbance will occur in these areas. Vegetation areas outside of the 
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development area are to be clearly defined and no disturbance is to occur within disturbed 
areas not required during operation.  

� Tree clearing should be carried out in line with Policy 6 of Annex 3: Nature Conservation 
(Koala) Conservation Plan 2006 and Management Program 2006-2016. 

The clearing of trees will be carried out in a manner that ensures Koalas living in or near the 
site of clearing have sufficient time to move away without human intervention. This will be 
achieved by: 

� Vegetation clearing will be conducted in stages and sequentially; 

� No more than 3% of a stage is cleared at any one time;  

� The direction of sequential clearing will be away from threatening processes or hostile 
environments and towards any retained vegetation or habitat links, and ensuring: 

� Koalas are not pressured, through loss of habitat, to cross roads or move through 
developed or disturbed areas, or areas that require movement of > 100m over cleared 
ground to reach suitable habitat;  

� Koalas can safely leave the site of clearing and relocate to adjacent habitat;  

� No clearing of vegetation will occur between the hours of 6pm and 7am;  

� Ensuring a fauna spotter will be on site prior to the commencement of and during felling 
operations. The fauna spotter will check and clear vegetation prior to its felling. The 
fauna spotter will relocate, if required, native wildlife into apposite habitat areas within 
the site which are to be retained.   In the case of a Koala being present the Fauna spotter 
will not physically move koalas from a tree in which they are residing. Rather, the tree 
and immediate surrounds will be marked and the tree will not be felled, damaged or 
interfered with until the koala has moved from the tree of its own volition. 

� Selected timber, particularly large hollow logs/trees, should be placed within, alongside 
or near surrounding buffer areas to enhance remaining habitat values.  

5.2.3 Koala Habitat Management 
The value of the subject site for the local and surrounding Koala populations can be enhanced 
and any impacts from the proposed development negated with the implementation of a 
suitable habitat management program.  The following recommendations were adapted from 
the Nature Conservation (Koala) Conservation Plan 2006 and Management Program 2006-
2016 and have been designed to ensure the long-term viability of the existing habitat and safe 
movement opportunities for Koalas in the area.  Adherence to the recommendations will 
ensure that over time the habitat value of the subject site for Koalas will increase 
significantly:

� Exclusion of weeds will allow natural regeneration of native plant species in these areas;  

� Rehabilitation of Koala habitat should select species to mirror those already occurring 
naturally in the area; 

� Provide for the planting of trees at a density to mirror surrounding undisturbed areas; 
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� Provide a range of understorey and groundcover species in addition to canopy species to 
provide a natural environment and ecosystem function of plants to the site. Koalas 
commonly shelter in shadier understorey species such as Casuarina, Banksia, Melaleuca 
and Acacia;

� Allow for adequate monitoring and maintenance of planting sites including watering, 
mulching and weeding until the plants are able to survive without human intervention;  

� Plant trees well space (minimum of 3 m apart) in groupings rather than dense mass 
plantings; 

� Provide for restoration of degraded areas to mirror former landscape; 

� Discourage residents of the proposed dwellings from planting invasive exotic species. 

General principles for rehabilitation of the subject site are: 

� Plants used should comprise 70% of native plants of which 50% are native to the locality 
and include trees of the genera Eucalyptus, Corymbia, Angophora, Lophostemon or
Melaleuca;

� Species composition should reflect that of the site (pre-clearing) or adjacent areas; 

� Landscaping should not impede the spatial movement of Koalas; and 

� Landscaping should not adversely impact on the surrounding environment and ecological 
values.

It is understood that some areas of the existing golf course are to be redesigned. The 
incorporation of Koala habitat trees into the design plans will provide feeding and breeding 
resources and will provide Koala movement opportunities across the site. 

5.2.4 Fencing 

Development in Urban Koala Areas that includes new roads is required to incorporate 
measures to address the risk to Koalas from vehicle strike. Whilst Koala-exclusion fencing 
can prevent injuries to Koalas that cross roads, this fencing can also interfere with migration 
and dispersal. The suggested measures in the Nature Conservation (Koala) Conservation 
Plan 2006 include: 

� The use of barriers and channel fencing that lead koalas to designated crossing points 
such as underpasses and overpasses; 

� Improved lighting and verge maintenance to make animals more visible when crossing 
roads; 

� Traffic calming to slow traffic down ; and 

� Reduced speed limits. 

Wherever fencing is required, unless the area is dangerous to Koalas, Koala-friendly fencing 
should be installed. The Nature Conservation (Koala) Conservation Plan 2006 suggests the 
following approaches to fence design: 
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ii. Allow Koalas to climb easily through or over the fence by: 
1. Choosing materials, such as a timber post-and-rail or chain wire, that a Koala can 

easily grip and climb; 
2. Using rails or slats that are not more than 15cm wide; 
3. Leave at least a 30cm gap between the ground level and the first rail or strand. 

iii. Provide a means for Koalas to get over a fence that cannot be easily climbed by: 
1. Installing a timber post leaning against the fence at a 45 degree angle on either 

side; 
2. Planting vegetation within very close proximity (branches touching) on either side 

of the fence to provide a natural ladder; 
3. Installing panels or planks horizontally along the top of the fence to provide a 

walkway. 

Where person-proof fencing is a requirement, this can be made more Koala-friendly by 
including 15 cm diameter treated timber poles, protruding above the top of the fence, 
positioned on both sides of the fence at every second fence post.  This would allow the use of 
strands of barbed wire along the top of the fence to discourage human passage if safety 
regulations require this, although the use of barbed wire should be avoided if possible as the 
strands can entangle species such as flying foxes and gliders.   
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Executive Summary 

The Coomera-Pimpama Koala Habitat Area (C-PKHA) covers approximately 

3640ha of which 2148ha are designated Urban Koala Area (UKA) and 1492ha 

designated Koala Conservation Area (KCA) for purposes of the Nature 

Conservation (Koala) Conservation Plan 2006 and Management Program 

2006-2016. 

 

Comprehensive koala habitat and population assessments carried out during 

2006 established the presence of a large koala population in the C-PKHA, the 

size of which we have estimated at over 500 individuals. The koala population 

within the C-PKHA is in excellent condition, age classes are approximately 

normally distributed and there is a high level of reproductive success with few 

animals showing outward signs of disease.  

 

Approximately 70% of the C-PKHA’s koala population is currently residing 

within the designated UKA, the extent and configuration of which suggests 

that it functions as the major source population for the C-PKHA. Pre-approved 

developments that have either commenced or are likely to get under way 

within this area over the next two years will result in the loss of 416 ha of 

habitat and the displacement of up to 140 koalas. Longer-term development 

expectations for the remainder of the UKA will invariably result in a further 

significant reduction in the extent of koala habitat and the ongoing 

displacement of many more koalas. Remaining areas of koala habitat within 

the C-PKHA are currently not large enough to accommodate the numbers of 

animals likely to be displaced by the development process, nor are they 

presently capable of supporting a viable koala population in the long-term.  

 

Population Viability Analysis (PVA) over 50 year time frames using baseline 

data derived from koala populations inhabiting the Coomera-Pimpama and 

Coombabah KHAs (which do not differ significantly) confirms that in an 

undisturbed state, the current koala population in the C-PKHA has a low 

probability of extinction such that it could reasonably be assured of long-term 

population viability. PVA also indicates the population’s theoretical ability to 

endure the extent of habitat loss and commensurate reduction in carrying 
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capacity associated with currently approved development commitments, 

subject to the qualification that any incidental harvest (annual mortalities due 

to motor vehicles and dogs) remains below 3% of population size. However, 

this value will be exceeded as a consequence of increasing urbanization 

within the UKA. Indeed, PVA modelling using the EPA’s incidental harvest 

rate data from elsewhere in developed areas of south-eastern Queensland 

confirms that the C-PKHA’s koala population will invariably decline towards 

extinction independently of population size once the incidental harvest 

approximates 6%. 

 

In order to retain at least the Minimum Viable Population (MVP) of 170 koalas 

within the C-PKHA long term, a large and virtually unroaded habitat patch 

approximating 1500ha in size will need to be established within a relatively 

short period of time (10 – 15 years). This report advocates establishment of a 

large habitat area in the north of the C-PKHA, ideally involving negotiated 

Voluntary Conservation Agreements with existing landholders, but realistically 

requiring a process of land acquisition in order to secure the large area of 

habitat that will ultimately be required in order to provide long-term viability 

and security of tenure for a biologically meaningful koala population. Urgent 

and extensive habitat restoration works will also need to be enacted on the 

bulk of these landholdings if they are to realize their potential carrying capacity 

within an envisaged 10 – 15 year time frame, itself driven by the 

corresponding development timeframe for the UKA. Two-population PVA 

modelling supports the potential for the MVP to be established within the KCA, 

predicting a stable source population of approximately 200 individuals over a 

50 year timeframe, subject to adequate habitat being available and a low rate 

of incidental harvest being maintained.  

 

Additional to the above, the need to maintain effective habitat linkages 

between the UKA and the KCA is also advocated, as is the need for 

minimizing the potential impacts upon koalas within remaining areas of the 

UKA not yet approved for development, by enforcement of koala friendly 

provisions such as larger lot sizes, retention of preferred koala food trees, 

restrictions on the keeping of domestic dogs and traffic calming devices for all 
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future developments. However, we stress that such measures in themselves 

will not guarantee long-term population persistence within the UKA given that 

the primary source population of the C-PKHA will have been effectively 

displaced and/or extirpated and that the incidental harvest will exceed that 

able to be sustained by the population as a whole.  

 

The ethical and moral dilemma posed by the short-term displacement of up to 

140 koalas from bushland areas within the UKA over the next few years also 

warrants urgent consideration, as does the ongoing displacement of additional 

animals as development proceeds within the remainder of the UKA over time. 

To address this matter, we propose a coordinated and assisted translocation 

program as a means of ameliorating the impact, with a proportion of those 

animals immediately affected by pending development being moved to 

specific areas of the KCA and elsewhere in the LGA.  The literature on 

translocation is reviewed and an experimental protocol proposed to assist this 

process, the results of which will be expected to inform the need for further 

translocations as development within the UKA proceeds over time. 

 

Consideration of the abovementioned results leads to a number of key 

recommendations focused on the overriding objective of ensuring the long-

term presence of a viable koala population within the KCA portion of the C-

PKHA. The recommendations have been listed in order of priority and are 

proposed for implementation over a time frame of 10 years.  We conclude that 

in the absence of a timely and assertive response to the recommendations 

contained in this report that the long-term persistence of koalas within the C-

PKHA will not be able to be guaranteed.  

 

The time to act is now. 
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Introduction 

This report has been prepared for Gold Coast City Council (GCCC) as a 

variation to an existing contract associated with a concurrent shire-wide koala 

habitat and koala population assessment. The need for the report has come 

about as a consequence of comprehensive koala habitat and population 

assessments in the Coomera-Pimpama Koala Habitat Area (C-PKHA) that 

have provided evidence for a significant ecological impact to be enacted upon 

resident koala populations arising from development of the proposed 

Coomera town centre and associated urbanization of adjoining areas.  

 

This report examines the management options available to GCCC and 

relevant Government agencies in order to ensure the persistence of a koala 

population within the Coomera-Pimpama planning area in perpetuity. In 

compiling this report, we recognise that development commitments discussed 

herein have arisen from a long and arduous planning process, but must 

otherwise decry the lack of ecological foresight that has resulted in what can 

only be described as a significant conservation dilemma.  

 

The report has also been deliberately structured for ease of reading; with 

detailed discussion of issues such as translocation, conservation offsets, 

management guidelines and the like provided as a series of Appendices 

rather than embedded in the body of the report. Our underlying intent has 

been to present the relevant information and associated 

conservation/management recommendations as succinctly as possible. As to 

whether we have achieved this and effectively communicated both the 

essence of a solution and the need for urgent action, only time will tell. 

 

The study area 

The C-PKHA (Figure 1) covers an area of approximately 3640ha of which 

2148ha are designated Urban Koala Area (UKA) and 1492ha designated 

Koala Conservation Area for purposes of the Nature Conservation (Koala) 

Conservation Plan 2006 and Management Program 2006-2016. 

 

 5



 



biolink                                                                              C-PKHA Koala Conservation Strategy 

Bushland areas that contain Eucalypts within the C-PKHA currently cover a 

total area of only 1716ha, the balance comprising mainly cleared lands with 

isolated trees and small patches of native vegetation. The preferred koala 

food trees within the C-PKHA are Tallowwood E. microcorys, Forest Red Gum 

E. tereticornis, Swamp Mahogany E. robusta and Grey Gum E. propinqua. 

The greater proportion of bushland (1035ha) occurs within the boundaries of 

the UKA, with that remaining in the KCA (681ha) mostly disjunct, remnant 

bushland patches (Figure 2).  

 

Status of the C-PKHA’s koala population 

Comprehensive koala habitat and population assessments* carried out during 

the course of 2006 have established the presence of a large koala population 

in the C-PKHA, the size of which we have estimated at 510 ± 129 (SE) koalas. 

Koala densities within the C-PKHA average 0.23 animals/hectare overall, but 

are highest within the designated “redline” areas (i.e. areas supporting 

resident koala populations) delineated in Figure 3, wherein the average 

density is 0.30 koalas/ha (range: 0.24 – 0.33 koalas/ha).  Extrapolation of this 

density data suggests a maximum carrying capacity for the C-PKHA at this 

point in time of approximately 674 koalas. 

 

Moreover, the C-PKHA’s koala population is in very good condition; few 

animals exhibit outward signs of disease, there is a high level (50 – 70%) of 

annual reproductive success (evidenced by the large proportion of females 

observed/captured with back or pouch young), while other demographic data 

alludes to an approximately normal distribution of age classes.   

 

Factors that we believe have contributed to the current population size 

estimate include a relatively long inter-fire period, the extent and distribution of 

koala habitat within the C-PKHA generally, and the fact that the majority of 

koala habitat currently exists in a largely rural residential setting with low traffic 

flow, all of which suggest that incidental harvest due to motor vehicle strike 

and dog attack is currently at sustainable levels. 

                                                 
* methodologies and interim results have been communicated to GCCC, EPA and OUM staff via project 
proposals, interim reports and presentations; full details will be provided in our final report. 
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Future development within the UKA 

a) Imminent Development Footprint (IDF) 

Approximately 70% of the C-PKHA’s koala population currently resides within 

the UKA. That area within the UKA currently affected by existing development 

approvals (Figure 4) encompasses an area of approximately 582ha. This area 

currently supports 27.6% of the C-PKHA’s resident koala population(s) – 

approximately 100 koalas - the bulk of which primarily occur within the 416ha 

of native bushland affected by the IDF. An additional 30 – 40 animals currently 

residing in lower quality habitat outside of redline areas will also be affected.   

 

As a result of current development approvals within the IDF, this report 

accepts that the majority of koala habitat contained therein will be cleared and 

that the resident koala populations currently inhabiting this area will be 

displaced. Clearing in these areas is already underway or imminent and will 

likely be completed by the end of 2008 (related report by GCCC refers). We 

estimate that in the absence of intervention, habitat destruction in this area will 

likely result in at least 30 - 50% mortality of the displaced animals, with the 

remainder forced to disperse elsewhere within and/or outside of the C-PKHA. 

 

b) Secondary Development Footprint (SDF) 

The remainder of the UKA (1566ha in total; 619ha of vegetation containing 

eucalypts) is expected to be subject to development proposals and associated 

works over the ensuing decade. Based on current population data, these 

subsequent development activities will potentially affect a further 216 koalas 

(not including those displaced by development works within the IDF).  

 

Summary 

Development of the proposed Coomera town centre and associated 

residential infrastructure within the UKA will invariably involve the removal 

and/or modification of 1035ha of native bushland and displace approximately 

356 koalas over the next 10 – 15 years. This will potentially result in the death 

of at least 106 - 178 koalas (assuming 30 - 50% mortality of the current 

population within the UKA).  
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Currently, 681ha of remnant bushland containing eucalypts exists outside of 

the UKA (i.e. within the designated KCA), of which 244ha (35.8%) is already 

occupied by resident koala populations (approximately 154 koalas). In 

contrast to those of the UKA however, redline areas (i.e. koala meta-

population cells) within the KCA are small (mean size = 29.1ha, range 0.7 – 

141.8ha), disjunct and widely distributed, consistent with their having 

stemmed from the larger source population(s) resident in the UKA. More 

important though is the need to recognize that areas of habitat within the KCA 

not currently supporting resident koalas are too small to accommodate the 

number of animals that will be displaced by development activities in the 

adjoining UKA. 

 

Population Viability Analyses 

Population Viability Analysis (PVA) enables modelling of the effects of 

demographic, environmental and stochastic events on the dynamics of wildlife 

populations (Miller and Lacy 2005). Based on a thorough understanding of the 

biology and demographics of a given population, PVA can be used as a 

predictive tool for estimating the probability of extinction (or persistence) and 

their associated timeframes. Accordingly, PVA is widely applied to animal 

populations, to small populations in particular (Miller and Lacy 2005) and to 

threatened species conservation planning (e.g. Lindenmayer et al 1993, 

Possingham et al 1993, Phillips 2002, Biolink 2005, IUCN Standards and 

Petitions Working Group 2006). While few examples of PVA of koala 

populations are published in the peer-reviewed literature, the technique has 

been widely utilised to examine the relative influence of threatening processes 

upon koalas and the potential effects of differing management regimes when 

applied to populations of interest. 

 

Modelling of koala populations can provide insight into their response to 

processes influencing survival and reproduction and thus allows managers to 

identify populations under particular threat. The threatening processes most 

commonly associated with koala populations include habitat clearing, wildfire 

and incidental harvest arising from motor vehicle related mortalities and dog 

attacks. Lunney et al (2002) and Lunney et al (in press) modelled populations 
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at Port Stephens and Iluka respectively to examine their probability of 

persistence over 50 years. PVA returned a 0% probability of survival for the 

apparent stronghold population of 800 animals in Port Stephens, while the 

modelled time to extinction of the Iluka population was 17 years with a 0.3% 

chance of survival to year 50. The former study particularly highlighted the 

need to question the apparent security of large populations, just as we are 

now doing for the C-PKHA. 

 

Although the threatening processes affecting many koala populations are 

similar, responses of each population to threats and/or management 

strategies differ according to the population’s size and demographics. PVA is 

particularly useful for assessing the relative importance of different factors 

affecting a population (Coulson et al 2001; Lindenmayer et al 2003; Lunney et 

al in press) and the possible effect(s) of hypothetical management strategies. 

By example, Lunney et al (in press) determined that high levels of mortality 

had greater influence on population persistence than did fertility rates at Port 

Stephens and revealed that a decrease in the frequency of large fires did not 

necessarily reduce the probability of extinction as might have been expected. 

In contrast, PVA modelling for a small, endangered koala population at Hawks 

Nest NSW (n = 30 individuals) indicated a positive response by the population 

to a combination of reduced fire frequency as well as a program of short term 

(5 years) supplementation through assisted recruitment of two animals/year 

(Biolink 2005). 

 

Caution must be exercised when interpreting results obtained through the use 

of PVA however, as the process is essentially one of modelling and therefore 

a simplification of the real world. Consequently, PVA’s capacity to accurately 

predict time to or probability of extinction for a population is limited (Reed et al 

2002, Fieberg and Ellner 2000). Moreover, the reliability of predictions is 

reliant upon comprehensive demographic data relating to the subject 

population. To this end it has been established that a correct estimate of initial 

population size is a significant factor in the outcome in terms of estimates of 

population persistence such that is more important in determining the final 
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outcome than are variables such as survival and reproduction (McLoughlin 

and Messier 2004). 

 

PVA is of particular relevance to the current study in which the relative 

importance of a number of threatening processes is being examined and 

management options investigated over various timeframes and levels of 

intensity. Our demographic data and estimate of population size are both 

current and comprehensive, thus affording a high level of confidence in the 

outputs of the various scenarios modelled below.  

 
Methods 

PVA was carried out using the software package Vortex 9.60 (Lacy et al 2006) 

and employed 500 iterations over 50 year time frames for each run. Baseline 

demographic data for the C-PKHA’s koala population was derived from data 

collected from koala population assessments in both the Coomera-Pimpama 

and Coombabah KHAs.  Demographic data did not differ significantly between 

these populations and therefore was pooled to provide a dataset of sufficient 

size to effectively minimize variance and hence provide meaningful data for 

modelling purposes. Data not obtained from the present study (i.e. age-class 

specific mortality and age at first reproduction) was sourced from that used in 

previous koala PVA studies (Phillips 2002, Biolink 2005; Lunney et al, (in 

press). The basic input data assumptions that underpin the various scenarios 

we considered are detailed in Appendix I. 

 

A number of scenarios were modelled based on envisaged development 

outcomes for the C-PKHA and included varying scales and timeframes which 

could be reliably associated with each scenario based on ecological 

knowledge and discussions with Council’s planning staff. Varying levels of 

male-biased incidental harvest were modelled, consistent with mortality data 

for southeast Queensland derived by Dique et al (2003) and used in modelling 

of koala populations by Penn et al (2000), Lunney et al (2002) and Lunney et 

al (in press). For purposes of modelling the status quo, a background annual 

incidental harvest rate of 2% was incorporated to reflect current conditions. 

Information provided by the Queensland Fire and Rescue Service indicated 
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that the frequency of intense fire within the C-PKHA has been low over the 

past 50 years, with no major wildfires during this timeframe. Thus, a five 

percent probability of a stochastic event (namely 1 year in 20 chance of a 

severe fire event) was assumed for all scenarios. It is difficult to predict the 

severity of a wildfire event in terms of its effect on reproduction and survival of 

a koala population, however in a large and partially fragmented area such as 

the C-PKHA we considered it unlikely that greater than 25% of the koala 

population would be affected by a single wildfire event, therefore the severity 

effect was set (at a worst case scenario level) at 25%. 

 

The Scenarios 

1. Status quo  

Input 

Modelling utilized existing baseline data, assumed no impending development 

and incorporated a low rate of incidental harvest due to dog and motor vehicle 

mortality (a 2% proportion of the population annually), this figure based on our 

observations in the field and the relatively low density of roads traversing the 

area.  For comparison, the effect of varying rates of annual incidental harvest 

(up to 6% of the population size) was also examined. 

 

Output 

The population stabilized over the modelling period at approximately 400 

animals. The effect of increasing incidental harvest rates above 2% annually 

was an increase in the rate of decline of the population over the 50 year 

timeframe (Fig. 5). An incidental harvest of 6% resulted in the population size 

falling below our estimated Minimum Viable Population (MVP) of 170 animals 

within 50 years. 

 

2. Imminent Development Footprint (varying levels of harvest) 

Input 

Modelling utilized existing baseline data but in order to reflect the effect of 

development of the IDF (582ha) the starting population size was reduced to 

440 animals (assumed 50% mortality of displaced animals), along with an 

associated reduction in carrying capacity (commensurate with habitat loss) to 
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488 ± 122 (SD) koalas. A number of incidental harvest rates were also 

examined. 

 

Output 

This scenario results in an initial decline across all modelled levels of 

incidental harvest, however the population undergoing 2% harvest appears to 

stabilize around 300 animals (Fig. 6). A harvest rate exceeding 6% results in a 

population decline to below MVP within 20 years and localized extinction as 

early as 2033 at a 12% harvest rate.  

 

3. Secondary Development Footprint (varying levels of harvest) 

Input 

Modelling utilized existing baseline data but incorporated a significant 

reduction in carrying capacity commensurate with a loss of 75% of remaining 

habitat (1174ha) in the UKA subsequent to (2) above over a period of 15 

years. Incidental harvest rates from 2 to 12% were modeled to examine the 

influence of increasing mortality due to urbanization. 

 

Output 

At the baseline rate of harvest the population shows rapid decline over 15 

years and stabilizes at approximately 170 animals (Fig. 7). At a harvest rate of 

6% the population falls below MVP size within 25 years while a doubling of 

that rate results in likely extinction within 50 years. 

 
4. Modelling the future 

Input 

While it is difficult to predict the outcome of populations 20-50 years hence on 

the basis of a number of unknown variables, we modeled one hypothetical 

scenario detailing the possible future of koala populations in the KHA should 

the recommendations in this report be implemented. This model is based on 

the following: 

- that the koala population in the KCA can be manipulated to eventually 

function as a source population while the UKA becomes a sink for 

dispersing animals; 
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- that as a best-case scenario, the expected long-term development 

scenario in (3) above is realized within the UKA with an associated 

incidental harvest rate of 6% annually; 

- that the acquisition and rehabilitation of land enables at least an 80% 

increase in carrying capacity within the KCA; and 

- that incidental harvest rates within the KCA are kept to a minimum (2% 

annual) level. 

 
An annual dispersal rate of 17% to reflect displacement from the UKA to the 

KCA was set with 50% of dispersing animals surviving. 

 

Output 

Based on the above, PVA modelling indicates a localized extinction of the 

koala population within the UKA within the next 25 years (Fig. 8). Dispersal of 

displaced animals and an increase in carrying capacity however, allows 

establishment and persistence of a population within the KCA which stabilizes 

at approximately 200 animals. 
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Fig. 5. The status quo - mean koala population size ± SD for the C-PKHA for each year over 
50 years at varying incidental harvest rates.  
 

0

50

100

150

200

250

300

350

400

450

500

550

2008 2013 2018 2023 2028 2033 2038 2043 2048 2053 2058

M
ea

n 
po

pu
la

tio
n 

si
ze

 ±
 S

D

2% 6% 8% 10% 12% harvest
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Fig. 7. Mean koala population size ± SD for the C-PKHA for each year over 50 years at 
varying incidental harvest rates with habitat loss in the UKA of 75% within 15 years. Dotted 
line indicates MVP of 170 animals. 
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Conclusions 

Because of the relatively large population size estimate of 510 animals, loss of 

habitat due to the development of the IDF alone does not substantially 

increase the C-PKHA koala population’s probability of extinction provided that 

the rate of incidental harvest does not exceed 2 – 3% of the annual population 

estimate. Unfortunately, EPA and QPWS data from the Moggill Koala Hospital 

indicate that the rate of annual incidental harvest due to road mortality and 

dog attack in other developed areas of southeast Queensland approximates 

six percent of the current population estimate (EPA/QPWS 2006, QPWS 

2002). In reality, this estimate of mortality rate is likely understated because 

an unknown number of motor vehicle strikes and dog attacks are not reported 

and hence go unrecorded. Regardless, in all modeled cases for the C-PKHA, 

a harvest rate of six percent or greater resulted in either a decline in 

population size to below the MPV or a decline to extinction within the 50 year 

time frames considered by this report. Given the extent of development likely 

to occur within the UKA we suggest that the rate of harvest experienced by 

koala populations in the area post-development will gradually increase to 

eventually match that estimated by the EPA/QPWS data and thus approach 

the higher harvest rates presented herein as worst case scenarios. Hence a 

key outcome from our modelling is that the C-PKHA’s koala population will 

invariably decline towards extinction independently of population size once the 

incidental harvest approaches or exceeds 6%. Having said this, it must also 

be recognised that our consistent use of baseline demographic data does not 

reflect likely changes in age-class distribution and a reduction of reproductive 

output arising from an increased incidence of disease due to development 

related impacts; hence the outputs presented herein must be interpreted as 

optimistic. 

 

On the upside though and consistent with the recommendations detailed later 

in this report, PVA modelling has also indicated that it is theoretically possible 

to establish a viable koala population in the KCA by increasing the carrying 

capacity of this area over time and maintaining a low incidental harvest rate; 

this is a particularly encouraging outcome that provides an impetus for action.  

 

 16



biolink                                                                              C-PKHA Koala Conservation Strategy 

Conserving the C-PKHA’s koala population: a view to the future 

If koalas are to be offered a meaningful chance of long-term population 

viability within the C-PKHA, the key task ahead is to essentially create a mirror 

image of the population’s current configuration (see Figure 4). This involves 

creation of a new source population within an area that is currently serving as 

a sink with limited carrying capacity, while the existing source population itself 

becomes a sink over the time frame that development occurs in the UKA. To 

create this mirror image will not only be a difficult task but one that also 

requires single-mindedness in the context of an assertive and urgent 

management response.  

 

Ideally, a conservation strategy for the C-PKHA’s koala population would be 

undertaken over a time-frame of at least 20 years in order to allow adequate 

time for proposed habitat restoration works to be implemented.  However, 

given the extent of committed development within the UKA and the timeframe 

within which habitat clearing will take place, a much tighter timeframe for 

koala conservation measures is clearly required. 

 

What must be stated from the outset is that the majority of planned future 

development in the UKA portion of the C-PKHA essentially constitutes 

development in what is otherwise high quality koala habitat. Ideally, this 

should have at least invoked the need for environmental offsets in the 

interests of koala conservation. According to Policy 2 (Offsets for net benefit 

to koalas and koala habitat) of the Nature Conservation (Koala) Conservation 

Plan 2006 and Management Program 2006-2016, the required value of any 

offsets package should total at least 1.5 times the value of the Residual 

Habitat Impact (RHI) for that proportion of an offset package comprising high 

quality habitat measures. For the purposes of determining the value of 

proposed offsets, protection of existing habitat is afforded a higher offset value 

than habitat restoration due to the time lag before restored areas become 

effective habitat, to the extent that twice the calculated habitat offset area 

would be required if the offset site is mainly cleared and has to be restored. 

Application of this approach to the development outcome envisaged for the 
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UKA results in a requirement for approximately 1200ha of offset habitat to be 

acquired and effectively managed (see Appendix II).  

 

Notwithstanding the above, our preferred outcome for the C-PKHA is for the 

KCA component to support at least what we consider to be the MVP for 

koalas of approximately 170 animals (Phillips unpub data). The koala MVP 

figure is complex in its derivation (see Friend, 1987) but otherwise based upon 

knowledge of koala population dynamics, age-based mortality data, genetics 

and the interrelated variables of disease and its potential effect on koala 

fecundity.  Thus, based on our knowledge of overall koala densities within the 

C-PKHA (0.23 koalas/ha) and incorporating a 50% habitat occupancy rate to 

accommodate stochasticity and associated meta-population expansion and 

contraction events, a minimum area of at least 1478ha will be required to 

effectively cater to the MVP determination. The size of this area approximates 

that of the KCA itself (1492ha), implying that conservation and management 

effort within this area will need to be intense and widespread. Moreover, this 

area must also remain relatively undisturbed in terms of road network in order 

to ensure that any incidental harvest remains sustainable at the population 

level. 

 

A role for translocation? 

The Nature Conservation (Koala) Conservation Plan 2006 and Management 

Program 2006-2016 states that koala translocation should be restricted to 

exceptional circumstances and operate under strict scientific guidelines. The 

policy statement rightly indicates that translocation can have significant 

impacts on the animals being translocated as well as affecting other animals 

already occupying habitat in the release area and further stipulates that the 

translocation of koalas will not be approved unless in accordance with a 

controlled scientific research approval that has the underlying aim of 

expanding knowledge about wildlife translocation.  

 

In the case of the C-PKHA koalas, translocation seems an essential 

component of any conservation strategy. We would not normally support 

translocation as an appropriate measure in situations where conflicts arise 
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between habitat requirements and development. However, given the extent of 

habitat clearing expected to occur in the study area over the next few years 

and the likely number of animals involved, a translocation program appears 

not only to be essential, but also the appropriate moral and ethical response. 

Otherwise, the majority of the current source population(s) will be displaced 

and almost certainly eliminated. Hence we consider it crucial to “rehome” as 

many of these animals as possible if the population is to be effectively 

managed for sustainability in the longer term.  A review of the literature 

concerning koala translocation programs is provided in Appendix III, along 

with a draft set of protocols to assist the process. A source of funding to 

enable this component of the strategy will need to be identified. 

 

Also necessary will be measures that minimise overall adverse impacts 

arising from ongoing habitat clearing and the eventual transformation of the 

existing UKA into what will ultimately become a largely residential area. Inter 

alia, such measures include the need for an informed (as opposed to ad hoc) 

and landscape-based approach to the matter of identifying and consolidating 

habitat areas, and making provision for corridor and/or linkage areas that 

allow egress of koalas and other wildlife from the area. A more detailed 

discussion of these and other relevant measures is provided for consideration 

in Appendix IV.  

 

The Preferred Response 

This section outlines our preferred conservation and management response to 

the issues we have raised in this report and is based on the premise of a long-

term objective to establish and sustain a MVP of koalas within the KCA 

component of the C-PKHA. To this end we have attempted to both categorize 

and prioritize our recommendations in the form of a three-staged approach 

which must, by necessity, incorporate a temporal component. Our 

determination of this latter consideration is based on the underlying 

assumptions: 
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1. That koala habitat in the IDF will be lost in the next 12 – 24 months, 

resulting in an overall reduction in the carrying capacity of the C-PKHA 

generally, along with the displacement of up to 140 koalas;  

2. further development within the UKA will proceed over the following 

10 – 15 years, resulting in a further highly significant loss of koala 

habitat and the ongoing displacement of animals; and 

3. that despite the potential for adoption of best practice koala 

conservation measures within the SDF, its ability to support and/or 

sustain a viable koala population will be inexorably compromised by an 

unsustainable incidental harvest. 

  

We have used the term “securing” in the recommendations that follow in 

deference to the need to be able to guarantee habitat outcomes for koalas in 

each of the key areas we have identified in Figure 9, the basis for which are in 

general accord with recently developed guidelines and principals (Appendix 

V). In an ideal world, we would hope for a supportive and widespread 

community response to matters such as this, in which case the notion and 

application of Voluntary Conservation Agreements would appear an ideal 

solution. Moreover, we believe that it will not be possible to achieve a 

meaningful outcome within the KCA generally without a significant measure of 

community support and involvement with habitat embellishment programs, 

which will otherwise be a key requirement for those engaging the VCA 

process. Having said this, the task ahead also requires a large central habitat 

area to be created which for all intents and purposes must be singularly 

devoted to koala conservation. For this to be realized, we submit that lands 

comprising the identified primary and secondary habitat areas ideally need to 

be formally acquired in order to effectively provide for security of tenure and to 

confidently enact the necessary restoration works.  
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Recommendations 

Stage 1 (Time frame: 2007 – 2009) 
 

Recommendation 1:  

Secure primary habitat areas identified in Figure 9.  

 

Recommendation 2: 

Commence translocation of koalas from IDF area to vacant and secured 

habitat areas in KCA and elsewhere in LGA in accord with EPA approvals and 

the experimental protocols detailed in this report. 

 

Recommendation 3: 

Prepare restoration management plan and initiate habitat restoration works in 

Pimpama Wetlands Conservation Reserve. 

 

Recommendation 4: 

Prepare restoration management plan for primary habitat area.  

 

Recommendation 5: 

Investigate the potential to transfer development rights from Lot 74W31402 to 

Lot 1RP55470 and reclassify these landholdings as KCA and UKA 

respectively; secure Lot 74W31402. 

 

Recommendation 6: 

Investigate options to secure the permanent protection of the remainder of Lot 

1SP150729 to the west of the existing portion of the KCA adjoining the 

Coomera Waters Estate.  

 

Recommendation 7: 

Ratify and implement koala guidelines for remainder of UKA as detailed in 

Appendix IV. 
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Recommendation 8: 

Initiate discussions with landholders in identified VCA areas, seeking broad 

agreement to increase vegetation cover through planting of preferred koala 

food trees and minimizing other perceived threats.   

 

 

Stage 2 (Time frame: 2009 – 2012) 
 

Recommendation 9: 

Secure secondary habitat area(s) identified in Figure 9. 

 

Recommendation 10: 

Initiate habitat restoration works within secured primary habitat areas. 

 

Recommendation 11: 

Develop restoration management plans and initiate habitat restoration works 

within secured secondary habitat areas. 

 

Recommendation 12: 

Subject to a review of results arising from Recommendation 2, translocate 

additional animals from within affected areas of UKA to vacant and secured 

primary and/or secondary koala habitat areas in KCA or elsewhere in LGA as 

required. 

 

Recommendation 13: 

Review efficacy of koala management guidelines for UKA and amend if 

necessary. 

 

Recommendation 14: 

Continue discussions with landholders in identified VCA areas. 
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Stage 3 (Time frame 2012 – 2016) 
 

Recommendation 15: 

Continue liaison and/or discussions with landholders in identified VCA areas. 

 

Recommendation 16: 

Continue habitat restoration works in secured primary and secondary habitat 

areas as required. 

 

Recommendation 17: 

Re-assess population size and distribution/extent of koala meta-population 

cells within the KCA.  

 

Recommendation 18: 

Assess suitability of habitat restoration works in secured primary and 

secondary habitat areas to receive additional koalas. 

 

Recommendation 19: 

Translocate additional animals from within affected areas of UKA to vacant 

and secured primary and/or secondary koala habitat areas in KCA or 

elsewhere in LGA as required. 

 

A simplified timeline for implementation of the preceding recommendations is 

presented overleaf. We thus look skywards, cross our fingers and entrust this 

report, its recommendations and ultimate implementation to Council.  

 

“Hito yori sosenshi kodo suru koto” 
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Table 1. Approximate timeline(s) for tasks required over the ten year timeframe envisaged as 

necessary to realise the underlying objective of the C-PKHA Koala Conservation Strategy. 

Associated recommendation numbers are shown in brackets) 

 
Task 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Clearing of IDF           
Investigate alt land use options (5/6)           
Ratify management guidelines (7)           
Translocation of koalas from IDF (2)           
Rehab plan for Primary Habitat Area (4)           
Secure Primary Habitat Area (1)           
Rehabilitation of Pimpama Reserve (3)           
Clearing of SDF           
Review management guidelines (13)           
Secure Secondary Habitat Area(s) (9)           
Rehab of Primary Habitat Areas (10)           
Rehab of Secondary Habitat Areas (11)           
Re-assess KCA popn size and distn (17)           
Translocation of koalas from SDF (12,19)           
Establish VCAs (8,14,15)           
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Appendix I - Baseline PVA parameters 
 

PVA Parameter Value 
Scenario settings  
Number of iterations 1000 
Number of years 50 
Extinction definition Only 1sex remains 
Number of populations 1* 
  
Species description  
Number of types of catastrophe 1 
  
Reproductive system   
Type  Polygyny 
Age at first offspring for females 2 
Age at first offspring for males 4 
Maximum age for reproduction 10 
Maximum number progeny per year 1 
Sex ratio at birth (in % males) 48.8 
  
Reproductive rates  
% adult females breeding 53 
EV in % breeding 20 
% females producing 1 offspring (of those producing 
progeny) 

Normal  

  
Mortality rates  
Mortality of females aged 0-1 (%) 15 ± 5 (SD) 
Mortality of females aged 1-2 (%) 15 ± 7 (SD) 
Mortality of females after age 2 (%) 10 ± 3 (SD) 
Mortality of males aged 1-2 (%) 15 ± 7 (SD) 
Mortality of males aged 2-3 (%) 10 ± 3.5 (SD) 
Mortality of males aged 3-4 (%) 20 ± 7.5 (SD) 
Mortality of males after age 4 (%) 25 ± 5.5 (SD) 
  
Catastrophes   
Label  Fire 
Frequency (%) 5 
Reproduction severity 0.75 (= 25% decline in 

reproduction) 
Survival severity 0.75 (= 25% mortality) 
  
Mate monopolization  
% males in breeding pool 18 
  
Initial population size  
Distribution Stable age distribution 
Initial population size 510* 
  
Carrying capacity (K) 674 ± 168* (SD in K due to EV) 
Future change in K No* 
  
Harvest population Yes  
First year of harvest 1 
Last year of harvest 50 
Interval between harvests (years) 1 
% of population harvested 2* 
  
* indicates parameters modified in subsequent scenarios 
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Appendix II 
 

Estimating offset requirements for the UKA component of the C-PKHA if 
treated as a KCA for the purposes of determining suitable offsets. 

 

The total area within the UKA is 1035ha, of which 843ha would be considered 

high suitability habitat (hsh), with the remaining 192ha considered medium 

suitability habitat (msh). The following offset calculations assume that within 

the next few years ~ 80% of this habitat will be permanently removed for 

development. This equates to the loss of ~ 674.4ha of hsh and ~ 153.6ha of 

msh. The Residual Habitat Impact (RHI) associated with this loss would be: 

674.4 x 1.0 (hsh) x 1.0 (permanent loss) = 674.4 habitat units plus 153.6 x 0.7 

(msh) x 1.0 (permanent loss) = 107.52 habitat units. Thus, a total RHI of 

781.92 habitat units (where habitat units = the area of habitat in hectares x 

habitat suitability weighting x time lag weighting). Now, given that the required 

value of an offsets package should total at least 1.5 times the value of the RHI 

for that proportion comprising high quality habitat measures, the total required 

offset in this case would be 1.5 x 781.92 = 1172.88 habitat units (in this case 

hectares). Therefore, the offsets package would need to secure the protection 

of 1172.88 ha of equivalent hsh within adjoining areas (preferably adjoining 

Koala Conservation Areas), or part hsh and part habitat restoration (whereby 

2 habitat units of habitat restoration would be required for each habitat unit to 

be offset by this means). 

 

In order to be treated as offsets for the purposes of the Nature Conservation 

(Koala) Conservation Plan 2006 and Management Program 2006-2016, 

habitat measures require either securing the permanent protection of 

habitat that may otherwise be cleared, or improving habitat values through 

restoration of previously cleared but otherwise secure lands. As outlined in the 

Koala Conservation Plan, permanent protection of offset areas could be 

achieved by a number of means including: i) protection by Covenant under the 

Land Act 1994 or Land Title Act 1994; ii) Conservation Agreement under the 

Nature Conservation Act; iii) declaration under the Vegetation Management 

Act as high conservation value; iv) gifting the area to the state or local 

government for inclusion in the protected area or parkland estate. However, in 
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some cases it may be necessary for high priority conservation areas to be 

bought for conservation purposes by either voluntary or compulsory 

acquisition.    
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Appendix III  
Translocation 

 

The IUCN defines translocation as the movement of living organisms from one 

area with free release in another (IUCN 1987).  

 

Animal translocations have become a popular tool in wildlife management and 

are increasingly used in an attempt to resolve a number of issues facing 

managers. In a review of documented translocation projects worldwide, 

Fischer and Lindenmayer (2000) identify three main categories of reasoning 

for animal translocations: to solve human-animal conflict, to supplement game 

populations, and conservation. Their review included international projects 

involving a variety of taxa of which approximately half were carried out for 

conservation purposes. They concluded that the success rate of 

translocations in general is poor, and is particularly low in Australia across all 

taxonomic groups. Translocations undertaken to resolve human-animal 

conflict were largely unsuccessful due to a number of factors including 

predation, post-translocation mortality and homing behaviour. The success of 

translocations for conservation purposes tended to vary depending on a 

number of factors including location of the source population, use of 

supportive measures and the number of animals released (Fischer and 

Lindenmayer 2000). In general however there is a shortage of documentation 

following translocation exercises and therefore success is difficult to gauge 

(Fischer and Lindenmayer 2000). This reflects a lack of standard assessment 

tools for gauging the success of translocations, which also means that 

managers lack the comprehensive information needed to inform them of the 

success or otherwise of translocation projects.  

 

Koalas present a number of challenges for translocation programs; they are a 

specialised folivore and thus the area selected for translocation must ideally 

contain identical food tree species to that from which the animals are sourced. 

Koalas are also highly site philopatric and will exhibit homing behaviour if 

released close to their original home range areas. The combination of site 
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philopatry and koala socio-biology also dictates a need to consider whether 

there is another population already resident within the selected release site; if 

so then ejection from the release area will be swift. Conversely, it is also 

important that other koalas occur in the general area.  

 

Extent of use 

There is a long history of koala translocation in Australia’s south. Much of the 

widespread distribution of koalas throughout Victoria, South Australia and 

islands off the south coast of Australia is attributable to translocations (Martin 

and Handasyde 1990; Phillips 1997). Koala populations on Kangaroo Island 

off South Australia, French Island, Phillip Island and Sandy Point in Victoria 

are the result of translocations as early as the late 1800s while translocations 

from islands to the mainland have been and are carried out with animals 

sourced from French, Phillip and Quail Islands (Backhouse and Crouch 1990, 

Martin and Handasyde 1990). 

 

There is little published data on translocation events in Queensland and in 

most instances only a small number of animals have been involved. Ellis et al 

(1990) monitored the movements of four rehabilitated koalas released into 

unfamiliar habitat while other work has focused on similarly small numbers 

released into the Coombabah Conservation area and other areas of the Gold 

Coast Hinterland (Dr. Jon Hangar pers comm.). Most recently, a small number 

(n=5) koalas were translocated from a development site at Harbourtown near 

Biggera Waters, to the Pimpama Wetlands Conservation Reserve. The 

significance of this latter project is that it included a pre-translocation habitat 

assessment (Phillips et al. 2003) which established the suitability of habitat 

and the absence of koalas from the selected area, and the use of a soft-

release protocol which essentially confined the animals to a selected food tree 

for several days. Post-release monitoring of these animals using radio 

tracking established that initial movements of animals following their egress 

from the soft-release enclosure focused on finding food trees, whereafter 

additional (non-food) species were increasingly selected (Brett 2004). 

Monitoring of the habitat into which these animals were released (Phillips and 
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Pereoglou 2004, 2005) as well as assessments in 2006 have confirmed the 

continued presence of the study animals within the nominated release area.  

 

Issues associated with koala translocation 

The current status of koala populations established as a result of past 

translocation exercises indicate that complex processes regulating koala 

populations have historically been overlooked or ignored and that the simple 

movement of animals from one area to another does not guarantee 

establishment or maintenance of a self-sustaining population. The apparent 

success of population establishment in some of the aforementioned cases is 

attributable to repeated translocations to the same location over time. The 

koala population in the Brisbane Ranges area of mainland Victoria was 

established after five separate translocation events spanning 33 years (Martin 

and Handasyde 1990). Similarly, a koala population on Phillip Island was 

established through at least three separate translocation events in the 1870s, 

1923 and 1983 (Backhouse and Crouch 1990, Lee et al. 1990). Additionally, 

translocation of animals to the mainland from islands has been so common 

that an issue now faced by managers is the lack of habitat remaining for 

release of translocated animals (Lee et al. 1990). 

 

Koalas live in polygynous social groups which consist of overlapping home 

ranges ordered by a male-dominance hierarchy (Lee and Martin 1988, 

Mitchell 1990). Within each social group, one alpha male is responsible for 

defending a territory of feed trees and the females it supports (Mitchell 1990, 

Phillips 1997). Translocation of koalas into an area already supporting koalas 

has the potential to either disrupt the social structure of the existing group, or 

conversely, to result in structural breakdown of the source population (Phillips 

1997). A local example of such a case was reported from Tucki Tucki in NSW 

where the rapid decline of a koala population was attributed to translocation of 

a (small) number of koalas from the area (Phillips 2000).  

 

In many cases, populations established as a result of translocation have been 

subject to ongoing intensive management to maintain numbers at sustainable 

levels (Backhouse and Crouch 1990). In the cases of French Island, Sandy 
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Point and Kangaroo Island koala populations, removal and/or sterilisation of 

animals is now undertaken in an attempt to maintain population densities at 

‘suitable’ levels.  

 

Individual  

Dispersal from release sites is widespread post-translocation (Prevett 1991, 

Phillips 1997) and is considered to be a contributing factor in some failures to 

establish populations after translocation (Lee et al. 1990, Phillips 1997). 

Forced dispersal of koalas new to an area will be instigated by resident 

dominant males (Mitchell 1990). This limits the translocated animal’s potential 

to breed successfully and exacerbates the stress that may otherwise be 

experienced.  

 

On an individual level, translocation exercises (those whose results are readily 

available) consistently report deaths of substantial proportions of those koalas 

involved in the translocation. Lee et al. (1990) and Santamaria (2002) report 

mortality rates of 13% and 23% respectively of koalas translocated from 

French Island to the mainland. The death of one animal (from a sample of 5) 

during a translocation program on the Gold Coast was attributed to the stress 

of repeated capture and translocation (Phillips and Pereoglou 2004-5). 

Mortality rates of translocated animals in most cases are greater than that 

observed in natural populations. Mortality is commonly attributed to the stress 

associated with capture and translocation, however  translocated animals’ risk 

of predation is also higher due to the need to come to the ground more often 

whilst familiarising themselves with the release area (Phillips 1997). 

Unfamiliarity with the release site may exacerbate stress and in some cases 

may have led to starvation (Lee et al. 1990, Santamaria 2002). High mortality 

is also observed in dependent young following translocation (Lee et al. 1990, 

Phillips 1997).There is also an apparent reduction in fecundity of females 

following translocation (Lee et al.1990, Santamaria 2002). 

 

It must be noted here that a large proportion of animals involved in 

translocation projects in the southern states and islands are animals sourced 

from Chlamydia-negative populations (Phillips 2000). Stress associated with 
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capture and translocation is likely to manifest itself in the expression of 

symptoms associated with chlamydial infection and subsequently increase 

mortality rates when carried out using animals sourced from Chlamydia-

positive populations (Phillips 2000). 

 

Mortality rates reported in the literature are likely to be under-estimates as 

monitoring of animal translocations post-release is usually short-term if carried 

out at all. Radio-transmitter failure is also cited in most cases (ranging from 

seven to 42 percent of monitored animals) Decreasing the (Lee et al 1990, 

Santamaria 2002, Phillips and Pereoglou 2004-5). Reports from post-

translocation monitoring indicate that dispersal of animals from release sites 

out of the range of radio-telemetry is common (Lee et al 1990, Prevett 1991, 

Phillips 1997), thus increasing the difficulty in ascertaining the fate of some 

individuals. 

 

Overall 

Overall, few studies report the outcome of translocations as unequivocal 

successes, citing the influence of factors such as weather conditions and the 

presence of back/pouch young in females (Lee et al. 1990) and additional 

stress associated with large dispersal movements on the subsequent health 

and survival of koalas after translocation (Prevett 1991). The ad-hoc nature of 

historical translocation exercises has in general not resulted in self-sustaining 

koala populations but rather created ongoing management problems for 

managers and the unnecessary stress and death of a large but unknown 

number of koalas. Though rarely undertaken, intensive radio-tracking 

exercises are required to provide the monitoring effort necessary to assess 

the success or otherwise of koala translocation exercises. 

 

As detailed in the dot points below, the IUCN/SSC (2006) advocates a strong 

policy and associated guidelines relating to translocations in general. They 

recognise that a large amount of time, money and rigorous scientific 

grounding is required for translocation projects.  
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x The availability of suitable habitat needs to be addressed adequately 

both in terms of the species’ requirements but also political constraints to 

the short- and long-term viability of the habitat.  

x Previous causes of decline must be ascertained and eliminated in the 

release area and any restorative work required must be initiated before 

reintroduction is carried out.  

x Removal of individuals must not endanger the wild source population.  

x Design of each translocation must be in the form of a scientific 

experiment with the collection of adequate pre- and post-release 

monitoring data to enable testing of the methodology. 

x Demographic, ecological and behavioural studies of released stock must 

be undertaken.  

x Study of processes of long-term adaptation by individuals and the 

population.  

x Collection and investigation of mortalities.  

x Interventions when necessary.  

x Decisions for revision, rescheduling, or discontinuation of programme 

where necessary.  

x Habitat protection or restoration to continue where necessary.  

x Continuing public relations activities, including education and mass 

media coverage.  

x Evaluation of cost-effectiveness and success of re-introduction 

techniques.  

x Regular publications in scientific and popular literature. 

 

The Nature Conservation (Koala) Conservation Plan 2006 and Management 

Program 2006-2016 (EPA 2006) states that translocation will not be approved 

for the removal of animals in areas undergoing development and will be 

considered only for scientific endeavours. Translocations into other areas 

must demonstrate that a viable population is able to be sustained in the target 
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area. Further, the guidelines that translocations must follow reflect those of 

the IUCN. 

 

As argued elsewhere in this report, we consider the need for a translocation 

program to be a vital component of any meaningful conservation strategy for 

the C-PKHA. Moreover, the current level of knowledge regarding both the 

practice of translocation and the current distribution of resident koala 

populations within the C-PKHA allows us to move with greater certainty and 

confidence in terms of predicting likely outcomes. Unfortunately, the extent of 

remaining habitat within the KCA that is currently capable of supporting koalas 

is limited to two key areas. The first of these – the Pimpama Wetlands 

Conservation Reserve – has about 80 hectares of suitable habitat that is 

currently unoccupied (i.e. outside of redline areas). If we apply our overall C-

PKHA koala density estimate of 0.23koalas/ha, then no more than 20 animals 

could theoretically be translocated to this location. A further 100ha (approx) of 

similarly suitable habitat on what are currently freehold lands in the centre of 

the KCA are also not currently being utilised by koalas, hence an additional 25 

could be translocated to this location. Beyond this number of animals, 

translocations would need to occur outside of the C-PKHA, presumably to 

other areas west of the M1 Pacific Motorway.  

 

The number of animals potentially available for translocation and the existing 

knowledge regarding translocation practice and procedures suggest that the 

basis for a rigorous scientific experimental design could be developed along 

the following lines:-  

 

1. That the basis of the experiment be a comparison of survivorship, tree 

selection and movement patterns by koalas translocated using 3 

different release protocols (Soft release – vacant; Hard release – 

vacant and Hard release - random). 

2. Koalas selected for translocation will be randomly selected from 

resident populations within the IDF in the first instance. 

3. The minimum number of koalas to be monitored in each instance will 

be no less than 20 animals comprising 10 males and 10 females.  
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4. Capture protocols must be in accord with best practice measures 

requiring the use of experienced koala researchers and ACEC 

approved capture and transport techniques. 

5. All captured animals must be sampled for underlying disease and be 

subjected to full health assessment by a qualified veterinarian or other 

suitably experienced researcher prior to translocation. 

6. Translocation must take place within 2 - 3 hours of initial capture. 

7. Koalas translocated to areas of suitable but vacant habitat within the 

adjoining KCA must be confined to a temporary holding facility 

constructed around the selected release tree (that is also a preferred 

koala food tree) for a minimum of 7 – 10 days (Soft release - vacant) 

8. Koalas translocated to areas of suitable habitat outside of the C-PKHA 

must be released into a preferred koala food tree that is located no less 

than 15kms from the western boundary of the C-PKHA (Hard release – 

vacant/Hard release - random). 

9. The movements and survivorship of koalas affected by 7 and 8 above 

must be monitored by radiotracking for a minimum of 12 months 

following translocation, commencing every 1 – 2 days for the first 

month following release and thereafter weekly. 

10. Upon completion of the radiotracking component, the health and 

disease status of all remaining animals must be established in accord 

with 5 above 

11. Results of the study must be submitted for publication in a peer-

reviewed scientific journal within a 6 month period following completion 

of the project.  
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Appendix IV  
Recommended Koala Protection Measures for Future Development 

Applications in the UKA component of the C-PKHA 

 

This section refers to Policy 1: Koala sensitive development of the Nature 

Conservation (Koala) Conservation Plan 2006 and Management Program 

2006-2016 and outlines measures that we consider appropriate within the 

UKA portion of the C-PKHA. 

 

1. Pre-planning 

If the retention of areas of native forest is possible, such areas should be 

selected in conjunction with adjoining development areas in order to avoid 

retention of small, isolated habitat patches but instead to maximize habitat 

quality and landscape connectivity values. Ideally, habitat protection areas 

should seek to embellish already designated habitat link-corridor areas and 

large blocks of protected habitat, particularly those within or adjoining the 

KCA, and should focus on redline areas so that carrying capacity of the UKA 

generally is maximised. The permanent protection and ongoing management 

needs of such consolidated habitat protection areas should ideally be 

addressed through a Voluntary Conservation Agreement. 

 

Figure 11 illustrates a hypothetical corridor-linkage system for the UKA that, 

with the inevitable wisdom of hindsight, may have gone some way towards 

ameliorating the current conservation dilemma now being considered. While 

the likelihood that some elements of this network might be retrospectively 

applied within the IDF is no doubt overly optimistic, we respectfully submit that 

it is not yet too late. Outside of the IDF though, some consideration should be 

given to implementing the measures as illustrated, assuming a minimum width 

of 50 – 100m in each instance.   

 

Additional to the above, koala sensitive development and design measures 

within minimum 50m wide zones (defined by practical boundaries such as 

streets) could also be implemented wherever residential development adjoins 
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the outer edge of consolidated habitat protection areas such as those alluded 

to above. Development and design measures should include: 

- Retention of preferred koala food trees. 

- Consideration of larger lot sizes (e.g., 2000 m2). 

- Prohibition on the keeping of domestic dogs. 

- Incorporation of 300 mm gaps under fences to minimise restrictions to 

koala movement. 

- Restriction of traffic speeds to 40 kph (or less) throughout the 50m wide 

buffer zone, using vehicle calming devices to mitigate speed wherever 

practicable. 

- Requiring the use of wildlife exclusion fencing and regularly spaced 

underpasses along arterial roads, particularly where such roads 

traverse corridors and/or habitat linkage areas. 

- Locating all through roads outside the 50m buffer zone. 

- Ensuring that swimming pool fencing is designed and positioned to 

keep both small children and koalas safely out.  

- Direction of street lighting downwards and away from the edge of 

habitat protection areas. 

- Ensuring that all bushfire asset protection and other buffering 

requirements are met outside consolidated habitat protection areas.  

Measures may also require the preparation and implementation of vegetation-

habitat management and restoration plans for all consolidated habitat 

protection areas. Options for seeking developer contributions for 

compensatory habitat protection and/or restoration measures should also be 

fully explored.  

 

2. Koala management during clearing and construction operations 

- The retention of preferred koala food trees should be maximized during 

the course of initial clearing activities, thus ensuring that essential food 

resources are retained, if only for the short term.  
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- koalas spotted during clearing activities should not be disturbed and 

otherwise afforded a minimum 50m buffer.  

- Koalas spotted during clearing activities must be allowed to leave the 

area of their own volition.   

 

 42



biolink                                                                              C-PKHA Koala Conservation Strategy 

Appendix V 
Prioritising habitat areas for protection 

 

The following considerations are based on “Planning Guidelines for Koala 

Conservation and Recovery - a guide to best planning practice” currently 

being finalised by the University of Queensland, Australian Koala Foundation 

and the NSW Department of Environment and Conservation) (McAlpine et al. 

2006a). While we have not specifically applied these considerations to the 

task of developing a conserving strategy for koalas in the C-PKHA, they 

nonetheless provide justification for the actions we have recommended and 

are provided here for information purposes.   

 

i) Habitat Thresholds. Evidence from research in Noosa Shire has indicated 

that the probability of koalas being present falls as the percentage of the 

landscape containing forest communities (including preferred koala habitat) 

falls below ~ 40% to 60%. These percentages provide useful overall targets 

for habitat protection and restoration. 

 

ii) Patch size. Evidence from fragmented coastal landscapes in Noosa Shire 

indicated critical patch size requirements, with koalas 50% less likely to be 

present in patches less than ~ 50 ha in size. There was also some evidence 

to suggest that the chance of koalas being present starts to decline once 

patches become smaller than ~ 150 ha. Hence, priority should be given to 

protecting patches of preferred koala habitat larger than ~ 50 ha in size, 

unless part of a cluster of highly connected patches. 

 

iii) Patch shape. Habitat patches should ideally be more circular than linear in 

shape in order to minimise edge effects. Edge effects might affect koalas by, 

for example, increasing the risks of predation by roaming dogs or decreasing 

the health of preferred food trees. As habitat patches become smaller, the 

amount of edge, relative to the area of each patch (the perimeter-area ratio) 

increases. Therefore, small patches are generally more subject to edge 
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effects than large patches. For a given patch size, the amount of edge is 

smallest for a circular shape, but largest for a narrow linear shape. 

 

iv) Connectivity. If habitat patches are close enough to each other for koalas 

to move freely between them they may be adequately connected for koalas, 

providing there are no major barriers such as roads, fences, or significant 

threats such as wild dogs, roaming domestic dogs or traffic. In general, koalas 

would be expected to undertake regular home range movements between 

habitat patches if they are separated by distances no greater than ~ 100 m 

and provided there are no significant barriers or threats. Although koalas are 

relatively mobile, isolation of patches can be an important predictor of koala 

occurrence, with koalas more likely to occur in patches close to other patches 

than in isolated patches. Programs to maintain or enhance connectivity should 

aim for a network of larger habitat patches linked by corridors at least 100m 

wide, but preferably wider to minimise edge effects.  

 

Small populations that are highly isolated tend to suffer much higher extinction 

risks than populations that are connected to each other via animal movement. 

Immigration or recruitment into a population can provide a ‘rescue’ effect and 

can help maintain genetic diversity. The survival of meta-populations (a group 

of sub-populations connected by dispersal) relies on the ability of animals to 

recolonise habitat patches where a sub-population has become locally extinct. 

Whilst habitat patches that are further apart are often considered less 

connected than patches close together, connectivity also depends upon the 

nature of the matrix (i.e. the most extensive landscape element, generally 

cleared areas between vegetated patches in highly fragmented landscapes), 

and the existence of barriers to movement. 

 

v) Priority should be given to restoration programs intended to enlarge the 

size of remnant koala habitat patches that are close to or smaller than 50 ha, 

with the aim of increasing their size and improving connectivity. Lower priority 

should be given to revegetation of areas adjacent to very small (less than 2 ha 

in size) habitat patches. Restoration programs should consider the shape of 

the area being revegetated and avoid constructing narrow linear patches. 
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vi) It is likely that lower quality categories of koala habitat perform important 

buffering functions, as well as providing supplementary food and shelter 

resources and habitat connections. Hence the presence of lower quality 

habitat should not be disregarded when selecting locations for habitat 

corridors. 

 

vii) Emphasis should be placed on the need to maintain ecological integrity 

of protected habitat areas. Priority should be given to contiguous areas of 

preferred habitat, particularly those that are known to contain koalas. 

However, the apparent absence of koalas should not preclude the protection 

of such areas as koala populations may establish over time and such areas 

may be a critical resource for the recovery of local populations. 
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APPENDIX C: RELEVANT APPROVALS 
 
STAGES 1-5 PRELIMINARY APPROVAL OVERRIDING THE PLANNING 

SCHEME AND DEVELOPMENT PERMIT - MCU/ROL (PN161275/12/DA2, 
MCU2300749) 

STAGE 3.1 PRELIMINARY APPROVAL OVERRIDING THE PLANNING 
SCHEME AND DEVELOPMENT PERMIT – ROL (PN304552/12/DA3, 
MCU2800831) 

STAGE 6 DEVELOPMENT PERMIT – PRELIMINARY APPROVAL AND 
MCU/ROL (PN163290/12/DA1, MCU2300756) 

STAGE 7 DEVELOPMENT PERMIT – ROL (PN170157/02/DA5, 
ROL2300185) 
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APPENDIX D: ENVIRONMENTAL DATABASE SEARCHES 
 
REGIONAL ECOSYSTEM 
REGROWTH VEGETATION 
WILDLIFE ONLINE EXTRACT 
EPBC ACT PROTECTED MATTERS REPORT 
 











Wildlife Online Extract

Search Criteria: Species List for a Specified Point

Species: All

Type: All

Status: All

Records: All

Date: All

Latitude: 27.818

Longitude: 153.303

Distance: 2

Email: simon@simsurf.com.au

Date submitted: Monday 06 Sep 2010 13:21:34

Date extracted: Monday 06 Sep 2010 13:31:02

The number of records retrieved = 195

Disclaimer

As the EPA is still in a process of collating and vetting data, it is possible the information given is not complete. The information provided should only be used
for the project for which it was requested and it should be appropriately acknowledged as being derived from Wildlife Online when it is used.

The State of Queensland does not invite reliance upon, nor accept responsibility for this information. Persons should satisfy themselves through independent
means as to the accuracy and completeness of this information.

No statements, representations or warranties are made about the accuracy or completeness of this information. The State of Queensland disclaims all
responsibility for this information and all liability (including without limitation, liability in negligence) for all expenses, losses, damages
and costs you may incur as a result of the information being inaccurate or incomplete in any way for any reason.



Kingdom Class Family Scientific Name Common Name I Q A Records

animals amphibians Bufonidae Rhinella marina cane toad Y  2  
animals amphibians Hylidae Litoria dentata bleating treefrog  C  1  
animals amphibians Hylidae Litoria wilcoxii eastern stony creek frog  C  1  
animals amphibians Limnodynastidae Adelotus brevis tusked frog  V  1  
animals amphibians Limnodynastidae Limnodynastes peronii striped marshfrog  C  1  
animals amphibians Myobatrachidae Uperoleia sp.   1  
animals amphibians Myobatrachidae Pseudophryne coriacea red backed broodfrog  C  1  
animals amphibians Myobatrachidae Crinia parinsignifera beeping froglet  C  2  
animals amphibians Myobatrachidae Pseudophryne major great brown broodfrog  C  1  
animals birds Acanthizidae Sericornis magnirostra large-billed scrubwren  C  1/1
animals birds Accipitridae Aquila audax wedge-tailed eagle  C  1  
animals birds Accipitridae Haliastur sphenurus whistling kite  C  1  
animals birds Accipitridae Aviceda subcristata Pacific baza  C  2  
animals birds Anatidae Chenonetta jubata Australian wood duck  C  4  
animals birds Anhingidae Anhinga novaehollandiae Australasian darter  C  1  
animals birds Ardeidae Ardea ibis cattle egret  C  1  
animals birds Artamidae Cracticus tibicen Australian magpie  C  3  
animals birds Artamidae Cracticus nigrogularis pied butcherbird  C  2  
animals birds Artamidae Cracticus torquatus grey butcherbird  C  4  
animals birds Cacatuidae Cacatua galerita sulphur-crested cockatoo  C  3  
animals birds Cacatuidae Calyptorhynchus lathami glossy black-cockatoo  V  8  
animals birds Cacatuidae Calyptorhynchus funereus yellow-tailed black-cockatoo  C  1  
animals birds Cacatuidae Eolophus roseicapillus galah  C  1  
animals birds Campephagidae Coracina novaehollandiae black-faced cuckoo-shrike  C  2  
animals birds Charadriidae Vanellus miles novaehollandiae masked lapwing (southern subspecies)  C  2  
animals birds Columbidae Geopelia striata peaceful dove  C  3  
animals birds Columbidae Macropygia amboinensis brown cuckoo-dove  C  1  
animals birds Columbidae Phaps chalcoptera common bronzewing  C  3  
animals birds Columbidae Columba leucomela white-headed pigeon  C  1  
animals birds Columbidae Ocyphaps lophotes crested pigeon  C  4  
animals birds Coraciidae Eurystomus orientalis dollarbird  C  1  
animals birds Corvidae Corvus orru Torresian crow  C  2  
animals birds Cuculidae Eudynamys orientalis eastern koel  C  1  
animals birds Cuculidae Cacomantis flabelliformis fan-tailed cuckoo  C  1  
animals birds Cuculidae Scythrops novaehollandiae channel-billed cuckoo  C  1  
animals birds Cuculidae Centropus phasianinus pheasant coucal  C  3  
animals birds Estrildidae Neochmia temporalis red-browed finch  C  3  
animals birds Estrildidae Lonchura castaneothorax chestnut-breasted mannikin  C  1  
animals birds Falconidae Falco cenchroides nankeen kestrel  C  1  
animals birds Halcyonidae Dacelo novaeguineae laughing kookaburra  C  4  
animals birds Halcyonidae Todiramphus macleayii forest kingfisher  C  2  
animals birds Hirundinidae Hirundo neoxena welcome swallow  C  5  
animals birds Maluridae Malurus melanocephalus red-backed fairy-wren  C  2  
animals birds Meliphagidae Meliphaga lewinii Lewin's honeyeater  C  2  
animals birds Meliphagidae Melithreptus lunatus white-naped honeyeater  C  1  
animals birds Meliphagidae Philemon corniculatus noisy friarbird  C  1  
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animals birds Meliphagidae Myzomela sanguinolenta scarlet honeyeater  C  1  
animals birds Meliphagidae Acanthorhynchus tenuirostris eastern spinebill  C  1/1
animals birds Meliphagidae Manorina melanocephala noisy miner  C  4  
animals birds Monarchidae Grallina cyanoleuca magpie-lark  C  4  
animals birds Monarchidae Carterornis leucotis white-eared monarch  C  1/1
animals birds Neosittidae Daphoenositta chrysoptera varied sittella  C  1  
animals birds Oriolidae Oriolus sagittatus olive-backed oriole  C  1  
animals birds Oriolidae Sphecotheres vieilloti Australasian figbird  C  1  
animals birds Pachycephalidae Pachycephala rufiventris rufous whistler  C  1  
animals birds Pachycephalidae Pachycephala pectoralis golden whistler  C  1  
animals birds Pardalotidae Pardalotus striatus striated pardalote  C  1  
animals birds Pardalotidae Pardalotus punctatus spotted pardalote  C  1/1
animals birds Petroicidae Eopsaltria australis eastern yellow robin  C  1  
animals birds Pomatostomidae Pomatostomus temporalis grey-crowned babbler  C  3  
animals birds Psittacidae Alisterus scapularis Australian king-parrot  C  2  
animals birds Psittacidae Glossopsitta pusilla little lorikeet  C  2  
animals birds Psittacidae Trichoglossus chlorolepidotus scaly-breasted lorikeet  C  4  
animals birds Psittacidae Trichoglossus haematodus moluccanus rainbow lorikeet  C  4  
animals birds Psittacidae Platycercus adscitus pale-headed rosella  C  4  
animals birds Rhipiduridae Rhipidura albiscapa grey fantail  C  3  
animals birds Rhipiduridae Rhipidura leucophrys willie wagtail  C  2  
animals birds Threskiornithidae Threskiornis spinicollis straw-necked ibis  C  1  
animals birds Timaliidae Zosterops lateralis silvereye  C  2  
animals birds Turnicidae Turnix varius painted button-quail  C  1/1
animals birds Tytonidae Tyto javanica eastern barn owl  C  1  
animals mammals Acrobatidae Acrobates pygmaeus feathertail glider  C  5  
animals mammals Dasyuridae Antechinus flavipes yellow-footed antechinus  C  2  
animals mammals Macropodidae Macropus giganteus eastern grey kangaroo  C  1  
animals mammals Muridae Rattus rattus black rat Y  1  
animals mammals Muridae Rattus lutreolus swamp rat  C  1  
animals mammals Peramelidae Isoodon macrourus northern brown bandicoot  C  2  
animals mammals Petauridae Petaurus norfolcensis squirrel glider  C  7  
animals mammals Phalangeridae Trichosurus caninus short-eared possum  C  3  
animals mammals Phalangeridae Trichosurus vulpecula common brushtail possum  C  8  
animals mammals Phascolarctidae Phascolarctos cinereus (southeast Queensland koala (southeast Queensland  V  2  

bioregion) bioregion)
animals mammals Tachyglossidae Tachyglossus aculeatus short-beaked echidna  C  1  
animals mammals Vespertilionidae Chalinolobus gouldii Gould's wattled bat  C  1  
animals mammals Vespertilionidae Vespadelus darlingtoni large forest bat  C  1  
animals reptiles Boidae Morelia spilota carpet python  C  3  
animals reptiles Chelidae Chelodina expansa broad-shelled river turtle  C  1  
animals reptiles Colubridae Boiga irregularis brown tree snake  C  1/1
animals reptiles Colubridae Tropidonophis mairii freshwater snake  C  1/1
animals reptiles Colubridae Dendrelaphis punctulata common tree snake  C  2  
animals reptiles Elapidae Pseudechis porphyriacus red-bellied black snake  C  3/1
animals reptiles Elapidae Rhinoplocephalus nigrescens eastern small-eyed snake  C  1  
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fungi sac fungi Pannariaceae Pannaria lurida  C  1/1
plants ferns Adiantaceae Cheilanthes sieberi  C  1  
plants higher dicots Acanthaceae Brunoniella australis blue trumpet  C  1  
plants higher dicots Apiaceae Centella asiatica  C  2  
plants higher dicots Apocynaceae Carissa ovata currantbush  C  1/1
plants higher dicots Apocynaceae Parsonsia straminea monkey rope  C  2  
plants higher dicots Apocynaceae Parsonsia brisbanensis broad-leaved monkey vine  C  1/1
plants higher dicots Asteraceae Conyza canadensis Y  1  
plants higher dicots Asteraceae Ageratum houstonianum blue billygoat weed Y  1  
plants higher dicots Asteraceae Baccharis halimifolia groundsel bush Y  1  
plants higher dicots Asteraceae Hypochaeris radicata catsear Y  1  
plants higher dicots Asteraceae Emilia sonchifolia Y  1  
plants higher dicots Asteraceae Cyanthillium cinereum  C  2  
plants higher dicots Asteraceae Chrysanthemoides monilifera subsp. rotundata Y  1/1
plants higher dicots Asteraceae Ozothamnus diosmifolius white dogwood  C  1  
plants higher dicots Balsaminaceae Impatiens walleriana balsam Y  1/1
plants higher dicots Campanulaceae Lobelia purpurascens white root  C  2  
plants higher dicots Casuarinaceae Allocasuarina littoralis  C  2  
plants higher dicots Clusiaceae Hypericum gramineum  C  1  
plants higher dicots Fabaceae Daviesia arborea golden pea tree  C  1/1
plants higher dicots Fabaceae Glycine clandestina  C  2  
plants higher dicots Fabaceae Desmodium rhytidophyllum  C  1  
plants higher dicots Fabaceae Chorizema parviflorum eastern flame pea  C  1  
plants higher dicots Haloragaceae Gonocarpus chinensis subsp. verrucosus  C  2/1
plants higher dicots Mimosaceae Acacia maidenii Maiden's wattle  C  1  
plants higher dicots Mimosaceae Acacia concurrens  C  1  
plants higher dicots Mimosaceae Acacia disparrima  C  3  
plants higher dicots Myrtaceae Corymbia henryi large-leaved spotted gum  C  1  
plants higher dicots Myrtaceae Corymbia citriodora spotted gum  C  1  
plants higher dicots Myrtaceae Corymbia torelliana cadaghi  C  2/1
plants higher dicots Myrtaceae Eucalyptus tereticornis  C  1  
plants higher dicots Myrtaceae Eucalyptus siderophloia  C  2  
plants higher dicots Myrtaceae Lophostemon suaveolens swamp box  C  1  
plants higher dicots Myrtaceae Lophostemon confertus brush box  C  1  
plants higher dicots Myrtaceae Eucalyptus propinqua small-fruited grey gum  C  1  
plants higher dicots Myrtaceae Corymbia intermedia pink bloodwood  C  2  
plants higher dicots Myrtaceae Angophora leiocarpa rusty gum  C  1  
plants higher dicots Myrtaceae Eucalyptus carnea  C  1  
plants higher dicots Myrtaceae Eucalyptus seeana narrow-leaved red gum  C  2  
plants higher dicots Myrtaceae Melaleuca salicina  C  1  
plants higher dicots Ochnaceae Ochna serrulata ochna Y  1  
plants higher dicots Oleaceae Notelaea johnsonii veinless mock-olive  C  1/1
plants higher dicots Oxalidaceae Oxalis  C  1  
plants higher dicots Oxalidaceae Oxalis chnoodes  C  1  
plants higher dicots Passifloraceae Passiflora edulis Y  1  
plants higher dicots Passifloraceae Passiflora suberosa corky passion flower Y  2  
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plants higher dicots Passifloraceae Passiflora foetida Y  1  
plants higher dicots Phyllanthaceae Phyllanthus virgatus  C  1  
plants higher dicots Phyllanthaceae Glochidion ferdinandi  C  1  
plants higher dicots Phyllanthaceae Poranthera microphylla small poranthera  C  1  
plants higher dicots Proteaceae Macadamia integrifolia macadamia nut  V V 1/1
plants higher dicots Rhamnaceae Alphitonia excelsa soap tree  C  3  
plants higher dicots Sapindaceae Cupaniopsis anacardioides tuckeroo  C  1  
plants higher dicots Sapotaceae Planchonella eerwah  E E 1/1
plants higher dicots Thymelaeaceae Pimelea linifolia subsp. linifolia  C  1/1
plants higher dicots Verbenaceae Lantana camara Y  2  
plants higher dicots Vitaceae Clematicissus opaca  C  1  
plants hornworts Anthocerotaceae Anthoceros punctatus  C  1/1
plants liverworts Aneuraceae Riccardia graeffei  C  1/1
plants liverworts Cephaloziellaceae Cephaloziella  C  1/1
plants liverworts Fossombroniaceae Fossombronia  C  1/1
plants liverworts Jungermanniaceae Jungermannia  C  4/4
plants liverworts Lejeuneaceae Acrolejeunea securifolia  C  1/1
plants liverworts Lejeuneaceae Spruceanthus thozetianus  C  1/1
plants liverworts Metzgeriaceae Metzgeria  C  1/1
plants lower dicots Lauraceae Cinnamomum camphora camphor laurel Y  1  
plants lower dicots Menispermaceae Stephania japonica  C  1  
plants monocots Commelinaceae Murdannia graminea murdannia  C  1  
plants monocots Cyperaceae Scleria rugosa  C  1/1
plants monocots Hemerocallidaceae Dianella longifolia  C  1  
plants monocots Hemerocallidaceae Geitonoplesium cymosum scrambling lily  C  1  
plants monocots Hemerocallidaceae Dianella longifolia var. longifolia  C  1/1
plants monocots Laxmanniaceae Lomandra longifolia  C  1  
plants monocots Laxmanniaceae Eustrephus latifolius wombat berry  C  1  
plants monocots Laxmanniaceae Lomandra multiflora subsp. multiflora  C  1  
plants monocots Laxmanniaceae Lomandra confertifolia subsp. pallida  C  1  
plants monocots Poaceae Panicum effusum  C  4/1
plants monocots Poaceae Themeda triandra kangaroo grass  C  2  
plants monocots Poaceae Eragrostis brownii Brown's lovegrass  C  1  
plants monocots Poaceae Dichelachne montana  C  1/1
plants monocots Poaceae Paspalidium gracile slender panic  C  1  
plants monocots Poaceae Cymbopogon refractus barbed-wire grass  C  2  
plants monocots Poaceae Capillipedium spicigerum spicytop  C  2  
plants monocots Poaceae Alloteropsis semialata cockatoo grass  C  1  
plants monocots Poaceae Dichelachne micrantha shorthair plumegrass  C  1  
plants monocots Poaceae Ottochloa gracillima pademelon grass  C  5/2
plants monocots Poaceae Digitaria parviflora  C  3  
plants monocots Poaceae Sporobolus fertilis giant Parramatta grass Y  1/1
plants monocots Poaceae Imperata cylindrica blady grass  C  3  
plants monocots Poaceae Oplismenus aemulus creeping shade grass  C  1  
plants monocots Poaceae Entolasia stricta wiry panic  C  1  
plants monocots Potamogetonaceae Potamogeton octandrus  C  1/1
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plants monocots Smilacaceae Smilax australis barbed-wire vine  C  1  
plants mosses Bryaceae Gemmabryum coronatum  C  3/3
plants mosses Bryaceae Rosulabryum billardierei  C  1/1
plants mosses Calymperaceae Syrrhopodon armatus  C  1/1
plants mosses Entodontaceae Entodon mackaviensis  C  1/1
plants mosses Leucobryaceae Leucobryum candidum  C  1/1
plants mosses Meteoriaceae Papillaria flexicaulis  C  1/1
plants mosses Orthorrhynchiaceae Orthorrhynchium elegans subsp. cymbifolioides  C  3/3
plants mosses Racopilaceae Racopilum cuspidigerum var. cuspidigerum  C  1/1
plants mosses Sematophyllaceae Sematophyllum subpinnatum  C  1/1
plants mosses Trachylomataceae Braithwaitea sulcata  C  1/1
plants Notothyladaceae Phaeoceros carolinianus  C  1/1

CODES

I - Y indicates that the taxon is introduced to Queensland and has naturalised.

Q - Indicates the Queensland conservation status of each taxon under the Nature Conservation Act 1992. The codes are Presumed Extinct (PE), Endangered (E),
Vulnerable (V), Rare (R), Common (C) or Not Protected ( ).

A - Indicates the Australian conservation status of each taxon under the Environment Protection and Biodiversity Conservation Act 1999. The values of EPBC are
Conservation Dependent (CD), Critically Endangered (CE), Endangered (E), Extinct (EX), Extinct in the Wild (XW) and Vulnerable (V).

Records – The first number indicates the total number of records of the taxon for the record option selected (i.e. All, Confirmed or Specimens).
This number is output as 99999 if it equals or exceeds this value.  The second number located after the / indicates the number of specimen records for the taxon.
This number is output as 999 if it equals or exceeds this value.
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Matters of National Environment Significance

This part of the report summarises the matters of national environmental significance that may occur
in, or may relate to, the area you nominated. Further information is available in the detail part of the
report, which can be accessed by scrolling or following the links below. If you are proposing to
undertake an activity that may have a significant impact on one or more matters of national
environmental significance then you should consider the Administrative Guidelines on Significance -
see http://www.environment.gov.au/epbc/assessmentsapprovals/guidelines/index.html

World Heritage Properties:

National Heritage Places:

Wetlands of International

Great Barrier Reef Marine Park:

Commonwealth Marine Areas:

Threatened Ecological Communities:

Threatened Species:

Migratory Species:

Summary

EPBC Act Protected Matters Report

Coordinates

Summary

Matters of NES

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

Extra Information

Buffer: 2.0Km

Report created: 22/08/12 08:04:03

This report provides general guidance on matters of national environmental significance and other
matters protected by the EPBC Act in the area you have selected.

Information on the coverage of this report and qualifications on data supporting this report are
contained in the caveat at the end of the report.

Information about the EPBC Act including significance guidelines, forms and application process
details can be found at http://www.environment.gov.au/epbc/assessmentsapprovals/index.html

Other Matters Protected by the EPBC Act

Caveat
Acknowledgements

Details



Details

Matters of National Environmental Significance

Wetlands of International Significance (RAMSAR) [ Resource Information ]
Name Proximity
Moreton bay Within 10km of Ramsar

Threatened Ecological Communities [ Resource Information ]

Name

For threatened ecological communities where the distribution is well known, maps are derived from
recovery plans, State vegetation maps, remote sensing imagery and other sources. Where threatened
ecological community distributions are less well known, existing vegetation maps and point location
data are used to produce indicative distribution maps.

Status Type of Presence
Lowland Rainforest of Subtropical Australia Critically Endangered Community may occur

None

None

None

14

None

None

None

None

None

None

14

Other Matters Protected by the EPBC Act

Critical Habitats:

Whales and Other Cetaceans:

Commonwealth Heritage Places:

Listed Marine Species:

Commonwealth Reserves:

Commonwealth Lands:

This part of the report summarises other matters protected under the Act that may relate to the area
you nominated. Approval may be required for a proposed activity that significantly affects the
environment on Commonwealth land, when the action is outside the Commonwealth land, or the
environment anywhere when the action is taken on Commonwealth land. Approval may also be
required for the Commonwealth or Commonwealth agencies proposing to take an action that is likely
to have a significant impact on the environment anywhere.

This part of the report summarises other matters protected under the Act that may relate to the area
you nominated. Approval may be required for a proposed activity that significantly affects the
environment on Commonwealth land, when the action is outside the Commonwealth land, or the
environment anywhere when the action is taken on Commonwealth land. Approval may also be
required for the Commonwealth or Commonwealth agencies proposing to take an action that is likely
to have a significant impact on the environment anywhere.

The EPBC Act protects the environment on Commonwealth land, the environment from the actions
taken on Commonwealth land, and the environment from actions taken by Commonwealth agencies.
As heritage values of a place are part of the 'environment', these aspects of the EPBC Act protect the
Commonwealth Heritage values of a Commonwealth Heritage place and the heritage values of a
place on the Register of the National Estate. Information on the new heritage laws can be found at
http://www.environment.gov.au/heritage/index.html

A permit may be required for activities in or on a Commonwealth area that may affect a member of a
listed threatened species or ecological community, a member of a listed migratory species, whales
and other cetaceans, or a member of a listed marine species. Information on EPBC Act permit
requirements and application forms can be found at http://www.environment.gov.

Extra Information

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

State and Territory Reserves:

Nationally Important Wetlands:

Place on the RNE:

Regional Forest Agreements:

Invasive Species:



Name

For threatened ecological communities where the distribution is well known, maps are derived from
recovery plans, State vegetation maps, remote sensing imagery and other sources. Where threatened
ecological community distributions are less well known, existing vegetation maps and point location
data are used to produce indicative distribution maps.

Status Type of Presence
within area

Threatened Species [ Resource Information ]
Name Status Type of Presence
BIRDS

Regent Honeyeater [82338] Endangered Species or species
habitat may occur within
area

Anthochaera phrygia

Australasian Bittern [1001] Endangered Species or species
habitat known to occur
within area

Botaurus poiciloptilus

Coxen's Fig-Parrot [59714] Endangered Species or species
habitat likely to occur
within area

Cyclopsitta diophthalma  coxeni

Eastern Bristlebird [533] Endangered Species or species
habitat may occur within
area

Dasyornis brachypterus

Red Goshawk [942] Vulnerable Species or species
habitat likely to occur
within area

Erythrotriorchis radiatus

Squatter Pigeon (southern) [64440] Vulnerable Species or species
habitat likely to occur
within area

Geophaps scripta  scripta

Swift Parrot [744] Endangered Species or species
habitat may occur within
area

Lathamus discolor

Black-throated Finch (southern) [64447] Endangered Species or species
habitat may occur within
area

Poephila cincta  cincta

Australian Painted Snipe [77037] Vulnerable Species or species
habitat may occur within
area

Rostratula australis

Black-breasted Button-quail [923] Vulnerable Species or species
habitat likely to occur
within area

Turnix melanogaster

FROGS

Giant Barred Frog, Southern Barred Frog [1944] Endangered Species or species
habitat likely to occur
within area

Mixophyes iteratus

MAMMALS

Large-eared Pied Bat, Large Pied Bat [183] Vulnerable Species or species
habitat may occur within
area

Chalinolobus dwyeri

Northern Quoll [331] Endangered Species or species
habitat may occur within
area

Dasyurus hallucatus

Spot-tailed Quoll, Spotted-tail Quoll, Tiger Quoll
(southeastern mainland population) [75184]

Endangered Species or species
habitat may occur within
area

Dasyurus maculatus  maculatus (SE mainland population)

Koala (combined populations of Queensland, New
South Wales and the Australian Capital Territory)
[85104]

Vulnerable Species or species
habitat known to occur
within area

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



Name Status Type of Presence

Long-nosed Potoroo (SE mainland) [66645] Vulnerable Species or species
habitat may occur within
area

Potorous tridactylus  tridactylus

Grey-headed Flying-fox [186] Vulnerable Foraging, feeding or
related behaviour known
to occur within area

Pteropus poliocephalus

Water Mouse, False Water Rat [66] Vulnerable Species or species
habitat known to occur
within area

Xeromys myoides

PLANTS

Dwarf Heath Casuarina [21924] Endangered Species or species
habitat may occur within
area

Allocasuarina defungens

Hairy-joint Grass [9338] Vulnerable Species or species
habitat may occur within
area

Arthraxon hispidus

Marbled Balogia, Jointed Baloghia [8463] Vulnerable Species or species
habitat may occur within
area

Baloghia marmorata

Heart-leaved Bosistoa [13702] Vulnerable Species or species
habitat likely to occur
within area

Bosistoa selwynii

Three-leaved Bosistoa [16091] Vulnerable Species or species
habitat likely to occur
within area

Bosistoa transversa

Native Jute [14659] Endangered Species or species
habitat likely to occur
within area

Corchorus cunninghamii

Stinking Cryptocarya, Stinking Laurel [11976] Vulnerable Species or species
habitat may occur within
area

Cryptocarya foetida

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

Cryptostylis hunteriana

Floyd's Walnut [52955] Endangered Species or species
habitat likely to occur
within area

Endiandra floydii

Macadamia Nut, Queensland Nut, Smooth-shelled
Macadamia, Bush Nut, Nut Oak [7326]

Vulnerable Species or species
habitat likely to occur
within area

Macadamia integrifolia

Mt Berryman Phebalium [81869] Critically Endangered Species or species
habitat may occur within
area

Phebalium distans

Siah's Backbone, Sia's Backbone, Isaac Wood
[21618]

Endangered Species or species
habitat likely to occur
within area

Streblus pendulinus

Minute Orchid, Ribbon-root Orchid [10771] Vulnerable Species or species
habitat likely to occur
within area

Taeniophyllum muelleri

REPTILES

Three-toed Snake-tooth Skink [59628] Vulnerable Species or species
habitat may occur within
area

Coeranoscincus reticulatus

Collared Delma [1656] Vulnerable Species or species
habitat may occur within

Delma torquata



Name Status Type of Presence
area

Migratory Species [ Resource Information ]
* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.
Name Threatened Type of Presence
Migratory Marine Birds

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

Apus pacificus

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

Ardea alba

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

Ardea ibis

Migratory Terrestrial Species

Coxen's Fig-Parrot [59714] Endangered Species or species
habitat likely to occur
within area

Cyclopsitta diophthalma  coxeni

White-bellied Sea-Eagle [943] Species or species
habitat likely to occur
within area

Haliaeetus leucogaster

White-throated Needletail [682] Species or species
habitat known to occur
within area

Hirundapus caudacutus

Rainbow Bee-eater [670] Species or species
habitat may occur within
area

Merops ornatus

Black-faced Monarch [609] Species or species
habitat known to occur
within area

Monarcha melanopsis

Spectacled Monarch [610] Breeding likely to occur
within area

Monarcha trivirgatus

Satin Flycatcher [612] Breeding likely to occur
within area

Myiagra cyanoleuca

Rufous Fantail [592] Breeding may occur
within area

Rhipidura rufifrons

Regent Honeyeater [430] Endangered* Species or species
habitat may occur within
area

Xanthomyza phrygia

Migratory Wetlands Species

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

Ardea alba

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

Ardea ibis

Latham's Snipe, Japanese Snipe [863] Species or species
habitat may occur within
area

Gallinago hardwickii

Painted Snipe [889] Vulnerable* Species or species
habitat may occur within
area

Rostratula benghalensis (sensu lato)

Other Matters Protected by the EPBC Act



Listed Marine Species [ Resource Information ]
* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.
Name Threatened Type of Presence
Birds

Magpie Goose [978] Species or species
habitat may occur within
area

Anseranas semipalmata

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

Apus pacificus

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

Ardea alba

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

Ardea ibis

Latham's Snipe, Japanese Snipe [863] Species or species
habitat may occur within
area

Gallinago hardwickii

White-bellied Sea-Eagle [943] Species or species
habitat likely to occur
within area

Haliaeetus leucogaster

White-throated Needletail [682] Species or species
habitat known to occur
within area

Hirundapus caudacutus

Swift Parrot [744] Endangered Species or species
habitat may occur within
area

Lathamus discolor

Rainbow Bee-eater [670] Species or species
habitat may occur within
area

Merops ornatus

Black-faced Monarch [609] Species or species
habitat known to occur
within area

Monarcha melanopsis

Spectacled Monarch [610] Breeding likely to occur
within area

Monarcha trivirgatus

Satin Flycatcher [612] Breeding likely to occur
within area

Myiagra cyanoleuca

Rufous Fantail [592] Breeding may occur
within area

Rhipidura rufifrons

Painted Snipe [889] Vulnerable* Species or species
habitat may occur within
area

Rostratula benghalensis (sensu lato)

Extra Information



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

Name Status Type of Presence
Frogs

Cane Toad [1772] Species or species
habitat likely to occur
within area

Bufo marinus

Mammals

Cat, House Cat, Domestic Cat [19] Species or species
habitat likely to occur
within area

Felis catus

Rabbit, European Rabbit [128] Species or species
habitat likely to occur
within area

Oryctolagus cuniculus

Pig [6] Species or species
habitat likely to occur
within area

Sus scrofa

Red Fox, Fox [18] Species or species
habitat likely to occur
within area

Vulpes vulpes

Plants

Alligator Weed [11620] Species or species
habitat likely to occur
within area

Alternanthera philoxeroides

Cabomba, Fanwort, Carolina Watershield, Fish
Grass, Washington Grass, Watershield, Carolina
Fanwort, Common Cabomba [5171]

Species or species
habitat likely to occur
within area

Cabomba caroliniana

Bitou Bush, Boneseed [18983] Species or species
habitat may occur within
area

Chrysanthemoides monilifera

Rubber Vine, Rubbervine, India Rubber Vine, India
Rubbervine, Palay Rubbervine, Purple Allamanda
[18913]

Species or species
habitat likely to occur
within area

Cryptostegia grandiflora

Hymenachne, Olive Hymenachne, Water Stargrass,
West Indian Grass, West Indian Marsh Grass
[31754]

Species or species
habitat likely to occur
within area

Hymenachne amplexicaulis

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

Species or species
habitat likely to occur
within area

Lantana camara

Parthenium Weed, Bitter Weed, Carrot Grass, False
Ragweed [19566]

Species or species
habitat likely to occur
within area

Parthenium hysterophorus

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

Species or species
habitat likely to occur
within area

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

Salvinia, Giant Salvinia, Aquarium Watermoss,
Kariba Weed [13665]

Species or species
habitat likely to occur
within area

Salvinia molesta

-27.82144 153.3171

Coordinates
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For threatened ecological communities where the distribution is well known, maps are derived from
recovery plans, State vegetation maps, remote sensing imagery and other sources. Where threatened
ecological community distributions are less well known, existing vegetation maps and point location
data are used to produce indicative distribution maps.

The information presented in this report has been provided by a range of data sources as
acknowledged at the end of the report.

- migratory species that are very widespread, vagrant, or only occur in small numbers

Only selected species covered by the following provisions of the EPBC Act have been mapped:

The following groups have been mapped, but may not cover the complete distribution of the species:

Such breeding sites may be important for the protection of the Commonwealth Marine environment.
- seals which have only been mapped for breeding sites near the Australian continent

The following species and ecological communities have not been mapped and do not appear in
reports produced from this database:

Not all species listed under the EPBC Act have been mapped (see below) and therefore a report is a
general guide only. Where available data supports mapping, the type of presence that can be
determined from the data is indicated in general terms. People using this information in making a
referral may need to consider the qualifications below and may need to seek and consider other

- migratory and

This report is designed to assist in identifying the locations of places which may be relevant in
determining obligations under the Environment Protection and Biodiversity Conservation Act 1999. It
holds mapped locations of World Heritage and Register of National Estate properties, Wetlands of
International Importance, Commonwealth and State/Territory reserves, listed threatened, migratory
and marine species and listed threatened ecological communities. Mapping of Commonwealth land
is not complete at this stage. Maps have been collated from a range of sources at various

- some species and ecological communities that have only recently been listed

- marine

For species where the distributions are well known, maps are digitised from sources such as
recovery plans and detailed habitat studies. Where appropriate, core breeding, foraging and roosting
areas are indicated under 'type of presence'. For species whose distributions are less well known,
point locations are collated from government wildlife authorities, museums, and non-government
organisations; bioclimatic distribution models are generated and these validated by experts. In some
cases, the distribution maps are based solely on expert knowledge.

- non-threatened seabirds which have only been mapped for recorded breeding sites

- some terrestrial species that overfly the Commonwealth marine area

- threatened species listed as extinct or considered as vagrants

This database has been compiled from a range of data sources. The department acknowledges the
following custodians who have contributed valuable data and advice:

-National Herbarium of NSW

-Parks and Wildlife Service NT, NT Dept of Natural Resources, Environment and the Arts

-Queensland Museum
-Online Zoological Collections of Australian Museums

-Birds Australia

-Queensland Herbarium

-Environmental and Resource Management, Queensland

-Royal Botanic Gardens and National Herbarium of Victoria
-Tasmanian Herbarium

-Australian National Herbarium, Atherton and Canberra

-Department of Environment and Conservation, Western Australia

-SA Museum

-State Herbarium of South Australia

-Department of Primary Industries, Parks, Water and Environment, Tasmania

-Australian National Wildlife Collection

-Department of Environment and Natural Resources, South Australia

-Western Australian Herbarium

-Department of the Environment, Climate Change, Energy and Water

-Australian Museum

-Natural history museums of Australia

-Department of Environment, Climate Change and Water, New South Wales

-Museum Victoria

-Department of Sustainability and Environment, Victoria

-Australian Bird and Bat Banding Scheme

-Northern Territory Herbarium

http://www.rbgsyd.nsw.gov.au/science/Herbarium_and_resources
http://www.qm.qld.gov.au/
http://www.ozcam.org.au/
http://www.birdsaustralia.com.au
http://www.derm.qld.gov.au/wildlife-ecosystems/plants/queensland_herbarium/
http://www.derm.qld.gov.au/
http://www.rbg.vic.gov.au
http://www.tmag.tas.gov.au
http://www.anbg.gov.au/cpbr
http://www.dec.wa.gov.au/
http://www.samuseum.sa.gov.au/
http://www.environment.sa.gov.au/botanicgardens/
http://www.dpiw.tas.gov.au/inter.nsf/Home/1?Open
http://www.environment.gov.au/biodiversity/science/abbbs
http://www.environment.sa.gov.au/
http://www.dec.wa.gov.au/content/category/41/831/1821/
http://www.environment.act.gov.au/
http://australianmuseum.net.au/
http://www.environment.nsw.gov.au/nationalparks/
http://museumvictoria.com.au/
http://www.dse.vic.gov.au/dse/index.htm
http://www.environment.gov.au/biodiversity/science/abbbs
http://www.nt.gov.au/nreta/parks/
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1 March 2013  
 
 
Queensland and South Australia Assessment Branch 
Department of Sustainability, Environment, Water, Population and Communities 
GPO Box 787, Canberra, ACT, 2601 
 
Attention: Ms Heidi Crook 

 
Dear Ms Crook, 
 
RE:  REQUEST FOR ADDITIONAL INFORMATION – RESIDENTIAL DEVELOPMENT, 
GAINSBOROUGH GREENS, PIMPAMA, QUEENSLAND (EPBC 2012/6751) 

 
With regards to the correspondence received from the Environment Assessment Branch dated 26 
February 2013 (Attachment A) please find the following in response to the information requested. 

 
 
General 

 
1. Please provide a proposed configuration map of the residential subdivision, indicating the location of 

residential dwellings, commercial properties, open space, golf course etc. 

Response 

Please find attached a Master Plan prepared by Landpartners, dated 9 January 2013 within Attachment 

B. The residential allotments are shown in pink (freehold title) and beige (group title), commercial in 

blue, School in yellow, open space in green, and golf course fairways as illustrated between Precincts 1-

4. 

 
2. Please confirm the expected number of residential dwellings and occupants at the site once 

operational. 

Response 

The current approvals allow a maximum yield of 2662 dwellings, the current Master Plan is for 2285 

dwellings sue to site constraints. 

 
3. Please confirm the types of commercial activities proposed for the site. 

Response 

Commercial uses will be the golf club, food and beverage outlet, minor retail, schools, childcare, and 

recreational facilities such as tennis court or gym. All these will be located in the general vicinity of the 

blue area on the attached Master Plan (Attachment B). 

 

4. Will the golf course be upgraded or amended? If so, please provide these details. 

 Response 

Attachment C illustrates the proposed amendments to the golf course. Within the existing golf course 

footprint a new driving range, hole 1 and hole 18 will be built to facilitate the development of the 

adjacent Precinct 3 and to allow for the new club house location. The Balance of the course will remain 

as is with some inter-hole rehabilitation as designed by Habitat Environment Management. 
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Water related matters 

5. Please provide a colour copy of the Stormwater Management Master Plan, Issue 5, 30 April 2007 
(SMMP).  

Response 

Reference is made to Attachment D for a colour copy of the Stormwater Management Master Plan 

prepared by Belleng VDM Pty Ltd, dated 30 April 2007. This report was prepared initially as part of the 

original Gainsborough Greens master plan. The overall intent of the SMMP remains relevant, however, 

as part of each development stage design and application, the stormwater quality treatment strategy is 

being revised and updated to reflect the development layout of the stage and respond to all 

opportunities and constraints. To date, these have occurred for Precinct 1.2, 6.1/6.2 and 6.3/6.4/6.5. A 

similar approach is proposed for subsequent development stages. 

 
6. Please confirm if further baseline water testing will take place for each stage of construction. This 

was recommended on page 23 of the SMMP. 

Response 

The water quality testing regime has been conditioned by Gold Coast City Council (GCCC) in the original 

MCU approval. Ongoing water quality testing at the key locations is performed after 25mm of rainfall 

events. These results are periodically reported to council as a condition of approval. 

 
7. Has a flood assessment been done that considers the potential for a large tidal surge? If so, please 

provide details of this assessment. 

Response 

The storm tide as required under the GCCC Land Development Guidelines has been utilised in the latest 

Hydraulic Impact Assessment (HIA). Reference is made to Attachment E for a copy of the Gainsborough 

Greens and Buckler Actionable Damage Report, prepared by VDM, dated February 2013. 

 
8. Please provide a map indicating the location of proposed Stormwater Quality Improvement Devices 

 (SQIDs) across the site. This map should also show any waterways that intersect the site and 
connect with external water bodies/rivers. 

Response 

VDM’s 2007 SMMP (Figure 12 and 13) provides an overall site layout for stormwater management which 

provides the broad intent of treatment each development stage within localised treatment measures. As 

noted previously, each development stage is being updated through detailed stormwater quality 

management strategies to achieve the requirements of the State Planning Policy 4/10 for Healthy 

Waters (SPP Healthy Waters) and GCCC Land Development Guidelines. In achieving this requirements 

the environmental values of the downstream waterways are being preserved (refer to the State 

Planning Policy SPP 4/10 for details). 

 
9. Who will maintain the SQIDs once the site is in operation? How will the devices be monitored into the 

future to ensure ongoing effectiveness? 

Response 

The stormwater treatment measures (comprising primarily wetlands and bioretention basins) will be 

contributed assets to Gold Coast City Council who will undertake maintenance on these systems. Council 

does not (and cannot) monitor all their stormwater treatment assets. However, through a stringent 

design, construction and establishment compliance process that GCCC adopts, the assets that Council 

accepts are in accordance with best practice and are deemed effective in managing water quality in 

accordance with research and long term monitoring completed elsewhere in South East Queensland. 

Long term visual monitoring of these vegetated treatment systems is the main indicator used to define 
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the need for additional assessment, rectification or reconstruction to ensure long term waterway health 

protection. 

 
10. Page 20 of the SMMP states that: “No shopping centres, petrol stations or takeaway food 

establishments are propose for the development, which significantly reduces many of the major 
sources of pollution typically present in residential areas”. This contradicts page 3 of the Stormwater 
Quality Management Plan which states “The development will comprise... a shopping centre and 
school”.  Please discuss if the modelling and analysis provided within the SMMP adequately reflects 
the activities that will be developed at the site. If potential impacts to water quality from commercial 
and retail activities have not been included in the SMMP then the results and the plan may not be 
applicable. 

Response 

While the specific details of development types within stormwater sub-catchments may have altered 

since the original SMMP, the stormwater treatment strategy adopted for all development stages will be 

in accordance with the State Planning Policy 4/10 for Healthy Waters, the primary purpose of which is to 

protect the receiving water environmental values specified in the Environmental Protection (Water) 

Policy 2009. The detailed stormwater management strategy for each development stage is to be 

documented in stage specific Stormwater Quality Management Strategies submitted to Gold Coast City 

Council as part of development applications. 

 
11. Page 22 of the SMMP suggests that pH is lower in water bodies (and beyond ANZECC guidelines) 

due to the potential presence of Acid Sulphate Soils (ASS) at the project site. Has an ASS survey 
been conducted to establish the extent and risk of ASS at the development site? If so, please 
provide these details and a discussion of how potential ASS impacts will be mitigated. 

Response 

Mirvac was aware of the presence of ASS (Acid Sulfate Soils) over portions of all the land that it has 

acquired at Pimpama, and is in possession of all the ASS test data and ASS investigation reports 

prepared prior to land acquisition. 

 

Most of these early investigations were carried out by Doctor Steve Dobos, a specialist ASS consultant, 

who is also a co-author of the QLD ASS Management Guidelines, as well as the Chairman of the 

Technical Committee that prepared this and other state-approved ASS-related documentation. 

 

Mirvac has retained Dobos as the specialist ASS consultant throughout all subsequent earthworks and 

development at Pimpama, and continues to do so. 

 

In mid-2011 Mirvac undertook a round of site-wide geotechnical and ASS investigations, with 36 holes 

drilled, from which 89 samples were set aside for ASS testing. The aim of these first-round investigations 

was to highlight areas of elevated ASS and geotechnical risks, to guide planning for stage development. 

 

Our approach to stage development is to undertake more detailed second-round ASS and geotechnical 

investigations for each and every stage, so that earthworks and ASS management can be optimised. 

Ensuing reports and ASS management plans have been and will continue to be prepared, on a stage by 

stage basis.   

 

Further, as regards ASS, a third-round of bulk sampling and testing is carried out immediately prior to 

earthworks for each stage, to provide the basis for refining of the ASS management, especially lime 

dosing rates for any previously identified soil risk areas. 

 



Finnegan Way, Coomera, Queensland  30 January 2013  

 

Response to Request for Additional Information 
Page 4 

 

To date, ASS risks in all stages completed or currently under construction, have remained at the lower 

end of the risk scale. Notwithstanding, all disturbed soils with indicated risks have been dosed with lime, 

even those that are not really ASS, but show residual (non-ASS) acidity. Mirvac implements in full all the 

recommendations of our specialist ASS consultant, and retains said consultant to audit each stage of 

earthworks. 

 

At various points in time, these ASS reports and management recommendations have been presented to 

the ASS specialists in DERM (QLD Department of Environment and Resource Management, which 

developed the ASS Management Guidelines) for review and comment. Further, all finalised reports are 

submitted to Gold Coast City Council for approval. 

 

Mirvac is pleased to state that its approach to identification and management of ASS meets with 

complete approval from its ASS specialist consultant. 

 
12. Page 22 of SMMP states: “It is considered that these DO levels are likely to be improved through 

increased flows from the catchment as a result of the development”. This is contradictory to the 
hydrological objective on page 7 of the SMMP which states: “No increase in peak discharge flow rate 
from the site for all events up to the Q100”.  

Response 

The hydrological objectives refer to the peak flow rate for events up to Q100 which are achieved for the 

site (via flood detention) to ensure no adverse impact on flooding. The improvement in DO levels 

however, arises from the more frequent inputs of minor flows that occur as a result of the higher 

imperviousness in a developed catchment. Thus, while there is no increase in peak flow rates, there is 

potentially an increase in the number of discharge days per year (and subsequently the total annual 

runoff volume). Thus, there is no contradiction to the objectives. 

 
13. Page 49 of the SMMP states: “The proposed SQIDs will reduce post-development pollutant export 

loads to below pre-development levels”. Is this statement correct? The Stormwater Management 
Assessment on pages 46-49 only compares the post-development (no mitigation) scenario to the 
post-development (with mitigation) scenario. There is no comparison with pre-development levels. 
Please clarify. 

Response 

The current best practice stormwater quality management targets are based on achieving specified load 

reductions of post-development pollutant loads (i.e. 80% total suspended solids, 60% total phosphorus 

and 45% total nitrogen). These load reduction targets are required to meet the State Planning Policy 

4/10 for Healthy Waters which aim to protect the environmental values of receiving waters. Thus, there 

is no requirement to assess pre-development loads for best practice stormwater management.   

 
 
If there are any questions please don’t hesitate in contacting the undersigned on (07) 5596 3355 or at 
info@habitat.net.au 
 
 
Kind Regards, 
 
Ben Pascoe 
Manager Environmental Science and Planning 
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Ben Pascoe

Subject: RE: Att Simon Muirhead: Gainsborough 

Greens EPBC 2013/6751 

[SEC=UNCLASSIFIED]

From: "Crook, Heidi" <Heidi.Crook@environment.gov.au> 

Date: 26 February 2013 4:00:23 PM AEST 

To: <info@habitat.net.au> 

Cc: "Baulderstone, Meg" <Meg.Baulderstone@environment.gov.au> 

Subject: Att Simon Muirhead: Gainsborough Greens EPBC 2013/6751 

[SEC=UNCLASSIFIED] 

Hi Simon,  
  
I am contacting you in regard to the Gainsborough Greens 
referral (EPBC 2013/6751). The department has a few 
questions in regards to the proposed action as set out 
below.    
  
General 

• Please provide a proposed configuration map of the 
residential subdivision, indicating the location of 
residential dwellings, commercial properties, open 
space, golf course etc. 

• Please confirm the expected number of residential 
dwellings and occupants at the site once operational. 

• Please confirm the types of commercial activities 
proposed for the site. 

• Will the golf course be upgraded or amended? If so, 
please provide these details. 

  
Water related matters 

• Please provide a colour copy of the Stormwater 
Management Master Plan, Issue 5, 30 April 2007 
(SMMP).  

• Please confirm if further baseline water testing will 
take place for each stage of construction. This was 
recommended on page 23 of the SMMP. 
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• Has a flood assessment been done that considers 
the potential for a large tidal surge ? If so, please 
provide details of this assessment. 

• Please provide a map indicating the location of 
proposed Stormwater Quality Improvement 
Devices  (SQIDs) across the site. This map should 
also show any waterways that intersect the site and 
connect with external water bodies/rivers. 

• Who will maintain the SQIDs once the site is in 
operation? How will the devices be monitored into the 
future to ensure ongoing effectiveness? 

• Page 20 of the SMMP states that: “No shopping 
centres, petrol stations or takeaway food 
establishments are propose for the development, 
which significantly reduces many of the major 
sources of pollution typically present in residential 
areas”. This contradicts page 3 of the Stormwater 
Quality Management Plan which states “The 
development will comprise... a shopping centre and 
school”.  Please discuss if the modelling and analysis 
provided within the SMMP adequately reflects the 
activities that will be developed at the site. If potential 
impacts to water quality from commercial and retail 
activities have not been included in the SMMP then 
the results and the plan may not be applicable. 

• Page 22 of the SMMP suggests that pH is lower in 
water bodies (and beyond ANZECC guidelines) due 
to the potential presence of Acid Sulphate Soils 
(ASS) at the project site. Has an ASS survey been 
conducted to establish the extent and risk of ASS at 
the development site? If so, please provide these 
details and a discussion of how potential ASS 
impacts will be mitigated. 

• Page 22 of SMMP states: “It is considered that these 
DO levels are likely to be improved through increased 
flows from the catchment as a result of the 
development”. This is contradictory to the 
hydrological objective on page 7 of the SMMP which 
states: “No increase in peak discharge flow rate from 
the site for all events up to the Q100”.  

• Page 49 of the SMMP states: “The proposed SQIDs 
will reduce post-development pollutant export loads 
to below pre-development levels”. Is this statement 
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correct? The Stormwater Management Assessment 
on pages 46-49 only compares the post-development 
(no mitigation) scenario to the post-development 
(with mitigation) scenario. There is no comparison 
with pre-development levels. Please clarify. 

  
It is the view of the department that if these question can be 
answered by COB Friday (1 March 2013) that it would not be 
necessary to stop the clock.  If it will not be possible to 
provide this information by the timeframe requested would 
you be able to let me know and the department will officially 
stop the clock on the assessment process.  
  
Please don’t hesitate to contact me if you require any 
assistance,  
  
Kind regards 

  

Heidi Crook  
Queensland and South Australia Assessment Branch  
Department of Sustainability, Environment, Water, Population and 
Communities (DSEWPaC) 
Mail: GPO BOX 787 Canberra ACT 2601 
Phone: (02) 6274 2142 
E-mail: heidi.crook@environment.gov.au 
  

  

  

  

If you have received this transmission in error please 

notify us immediately by return e-mail and delete all 

copies. If this e-mail or any attachments have been sent 

to you in error, that error does not constitute waiver of 

any confidentiality, privilege or copyright in respect of 

information in the e-mail or attachments. Please 

consider the environment before printing this email. 
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ATTACHMENT D: Stormwater Management Master Plan 
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ATTACHMENT E: Actionable Damage Report 
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Doc No.  QE020093_C0703-ADR  
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Gainsborough Greens and Buckler  
Actionable Damage Report
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Project No: QE020093

Project Name:  Proposed Development 
Gainsborough – Buckler Masterplan 
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Executive Summary 

This Actionable Damage Report has been produced to quantify flood damages to affected properties within 

the floodplain adjacent to the Gainsborough Greens development. The previous flood impact assessment 

report titled "Gainsborough Greens Master Planned Community Yawalpah and Swan Roads, Pimpama, 

Hydraulic Impact Assessment - Executive Summary February 2007 Issue 6" report prepared by Belleng 

VDM Pty Ltd dated 30 April 2007 has been approved by Gold Coast City Council has been used as a basis 

for this development. 

Previous approved studies did not include assessment of the cumulative impacts of the combined 

Gainsborough-Buckler development. This assessment has been prepared generally in accordance with 

discussions with Dr Shahadat Hussain of GCCC in January 2012 and includes analysis of the filling required 

to achieve the current combined Gainsborough-Buckler Masterplan.  

The purpose of this report is to present the level of afflux on private land for the purpose of receiving legal 

advice as to whether or not the afflux modelled represents actionable damage as described in the GCCC 

Flood Affected Areas Code resulting from various flood events. In order to produce a set of flood levels for 

the affected houses, the previously approved HIA updated with the latest hydrologic data, was interrogated 

at the locations of the affected houses. These levels were then compared against those from the fully 

developed masterplan.  The fully developed scenario tested was: 

 50,000 m3 of net filling in Gainsborough Greens as currently distributed + all Buckler lots filled +Q5 
bund around proposed sports parks. 

 

Flood modelling was undertaken for Q10, Q20, Q50 and Q100 storm events in order to establish the flood 

immunity levels for each property. A monetary flood damage assessment was then undertaken to put a cost 

on the likely damages resulting from flooding at the five (5) known flood affected houses. The damage costs 

computed from the pre-development scenario and for the fully developed scenario are reported in section 6 

of this report. Table E.1 below summarises the results of the flood damage model for the 5 houses computed 

for each of the four (4) flood events modelled. Table E1 below summarises the increase in monetary damage 

based on equivalent 2002 dollars, which can be expected for each of the modelled flood events for the fully 

developed scenario. This data concludes that: 

 Most of the flood affected houses are not adversely affected by additional flood height resulting from 

the fully developed scenario tested; 

 Only house 1 and 2 are materially impacted by additional flooding of up to 1.2mm in a Q100  

 The maximum damage increase  to house 2 for the fully developed scenario is $37 for the Q100 

event 
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Table E1 – Total Percentage and $ Value Changes to Damage for each flood event 

 

The model was interrogated at a central location to the flood affected houses and it was found that the pre 

and post development flood velocity and time of inundation is unchanged under the fully developed scenario 

tested. 

Larger fringe areas of the flood plain exhibit flood afflux as reported in section 6. The affected area is largely 

external to the current Queensland Urban footprint and currently has limited development potential. 

Table E2 below summarises the area of adjacent non-residential land affected by flood afflux in a 1 in 100 

year event for the fully developed scenario. 

Table E2 – Area (ha) of adjacent property affected by Total Afflux  

Scenario 0-1mm 1-2mm 2-3mm 3-5mm 5-10mm 10-20mm 20-30mm 

Fully developed   231 592 78 62 6 2.5 0 

 

 

 

 

Event

Net 
Increase 

($)
%age 

Increase

Net 
Increase 

($)

%age 
Increas

e

Net 
Increase 

($)

%age 
Increas

e

Net 
Increas

e ($)

%age 
Increas

e

Net 
Increas

e ($)

%age 
Increas

e
Q10 -$        0.00% -$      0.00 -$      0.00 -$   0.00 -$    0.00
Q20 -$        0.00% -$      0.00 -$      0.00 -$   0.00 -$    0.00
Q50 -$        0.00% -$      0.00% -$      0.00% -$   0.00% -$    0.00%
Q100 12.65$   0.03% 36.71$  0.10% -$      0.00% -$   0.00% -$    0.00%

Fully 
Developed 
Scenario

House 1 House 2 House 3 House 4 House 5
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1 Introduction 

 Background 1.1

VDM Consulting Pty Ltd have been engaged by Mirvac Ltd to prepare an Actionable Damage Report 

for the proposed residential development at Lot 1 on RP48903, Lot 1 on RP55470, Lot 2 on 

RP803861, Lot 1 on RP226762, Lot 2 RP29966 and Lot 138 W312339 Swan & Yawalpah Roads, 

Pimpama (the subject site). In particular this analysis is to address the combined Gainsborough-

Buckler masterplan and tests the flooding impact of filling across the two (2) sites to achieve the 

approved development footprint.  This report has been produced to quantify flood damage to affected 

properties within the floodplain adjacent to the Gainsborough Greens development as a consequence 

of the ultimate filling. It investigates flood behaviour of the Pimpama River and hydraulic impacts 

associated with the proposed development. It has been prepared in consultation with Gold Coast City 

Council (GCCC) and in accordance with the GCCC Land Development Guidelines (1999), 

Queensland Urban Drainage Manual (QUDM), and The Gold Coast Planning Scheme. 

This report specifically will form the basis for legal advice as to the whether or not the filling for the 

proposed development could result in Actionable Damage as described in the GCCC Flood affected 

areas Code. 

 Objectives 1.2

This report will model flood events for the Pimpama River and its floodplains to establish flood levels at 

the affected houses and review the hydraulic impact of the proposed development on flooding and 

flood risk within the floodplain. At a meeting in January 2012, Council requested that Mirvac arrange to 

provide legal opinion on the development, in accordance with the approved conditions, of both the 

Gainsborough Greens land and the Buckler land as a combined development in respect to potential 

actionable damage to 5 existing flood affected houses in the Pimpama River flood plain. This report 

summarizes the data used to form that legal opinion. This report assesses the flooding afflux arising 

from the fully developed scenario: 

 50,000 m

3

 of net filling in Gainsborough Greens as currently distributed + all Buckler 

lots filled +Q5 bund around proposed sports parks. 

 

The fully developed scenario was then compared against pre-development results to establish if any 

actionable damage will result from the increase. 

 Scope 1.3

The general approach and methodology employed to achieve the study objectives is based on the 

VDM 2007 hydrology study, but updated to include: 

 Compilation and review of available latest information; 

 Collection of additional topographic survey data from Landplan and KN Group; 

 Ground survey for the whole golf course area within the site; 

 Ground survey of several sections of Pimpama-Jacobs Well Road and the Buckler site; 

 Floor level surveys of properties within flood affected areas;  
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 Discussions with GCCC officers for setting the bounds of the hydraulic model and standing 

water level for flood storage calculation; 

 Catchment delineation: 

 Hydrologic (catchment runoff) modelling; 

o Update design inflow hydrographs to reflect recent developments; 

 Hydraulic modelling: 

o Establish storm surge boundary conditions; 

o Simulate design flood flows; 

 Presentation of pre development flooding;  

 Presentation of post-development flooding; and 

 Actionable damage assessment. 

 Description of Pimpama River and Subject Site 1.4

1.4.1 Subject Site 

The subject site is located in the Pimpama district approximately 2 km east of the Pacific Highway, 

from Exit 49.  Situated on the southern edge of the Pimpama River flood plain, the site is 

approximately 5.5 km west of the river inlet to the Southern Morton Bay Marine Park.  Yawalpah 

Road runs along the southern boundary of the site, with the eastern and western boundaries bound 

by Kerkin Road and Swan Road respectively. The northern boundary of the site is characterised by 

rural farming lots utilised for sugar cane operations. Comprising Lot 1 RP226762 (179.6ha), Lot 2 

RP803861 (52ha) (Gainsborough Greens), Lot 1 RP48903 (84.7ha) and Lot 1 RP55470 (40.6ha), 

Lot 138 W312339 and Lot 2 RP29966.  Refer to Figure 1.1 and Figure 1.2 Cadastral Extract.  

 

Figure 1.1 UBD Extract Locality Plan 
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Figure 1.2 Cadastral Extract Locality Plan (Gainsborough + Buckler) 

1.4.2 Pimpama River Catchment 

The Pimpama River originates in the Darlington Range and ultimately discharges into the Pimpama 

Wetland Reserve and Broadwater, between the townships of Jacobs Well and Sanctuary Cove.  The 

River serves a 65 km

2

 rural and natural catchment bounded by the Darlington range to the west, 

Albert River Catchment to the north, McCoy Creek Catchment to the south and the Broadwater to 

the east.   

The upper part of the Pimpama River Catchment is characterised by steep slopes associated with 

high elevations ranging from 200-250 m AHD.  The lower half of the catchment is dominated by 

sugar cane fields and is typically flat with elevations ranging from 20-2 m AHD.  A number of small 

creeks enter the Pimpama River with Hotham Creek being the most notable.   

1.4.3 Catchment and Landuse 

The 65 km

2

 Pimpama River Catchment, upstream of Kerkin Road is shown as Figure 1.3.  Land use 

within the catchment is currently dominated by rural development within the upper reaches, rural 

residential and urban development and a mix of agriculture, open bushland and tidal flats within the 

lower reaches. 
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There are several notable structures within the floodplain, these structures include but are not limited 

to: 

 To the east of the subject site Kerkin Road crosses the Pimpama River, the vehicular 

crossing includes 3 x 3 m x 2.7 m and 8 x 3 m x 1.5 m box culverts with tidal gates;  

 The Pacific Highway and railway line cross Hotham Creek to the west of the subject site; 

 Pimpama – Jacobs Well Road cross the Pimpama River upstream of the subject site. 

1.4.4 Existing Tidal Regime 

The entrance to the Pimpama River is located between the secondary ports of Jacobs Well and 

Paradise Point as listed in the Official Tide Tables and Boating Safety Guide.  The tidal planes listed 

at these sites are provided in Table  1.1. 

Table  1.1  Tidal Planes 

Tidal Plane Jacobs 
Well 

Paradise 
Point Average 

 (m AHD) (m AHD) (m AHD) 

Highest Astronomical Tide (HAT) 1.23 1.03 

1.13 

Mean High Water Springs 

(MHWS) 

0.80 0.58 

0.69 

Mean High Water Neaps 

(MHWN) 

0.48 0.34 

0.41 

Mean Low Water Neaps (MLWN) -0.32 -0.28 

-0.30 

Mean Low Water Springs 

(MLWS) 

-0.63 -0.46 

-0.55 

Lowest Astronomical Tide (LAT) -0.74 -0.61 

-0.68 

 

Survey data provided by B.C Currey (Surveys) in 2007 indicates that the lowest level along Kerkin 

Road above the tidal gates is 1.03 m AHD thus restricting the tidal flux upstream under the majority 

of normal meteorological conditions.  The HAT will occasionally (not every year) overtop Kerkin Road 

by 0.1 m. Note these are the current tidal data and no provision for future sea level rise is included in 

these data. 
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Figure 1.3 Catchment Plan
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1.4.5 Topography and Stormwater Conveyance 

Spot heights across the subject site range from 18mAHD adjacent to Kerkin Road to 1mAHD over 

large areas of the site.  

Three tributaries run through the subject site from the south conveying stormwater from a 3km² 

catchment upstream of Yawalpah Road.  Upon entering the subject site the tributaries converge with 

the Pimpama River floodplain and become less defined. 

Large proportions of the site are within the floodplain of the Pimpana river. 

1.4.6 Vegetation and Landuse 

Gold Coast Native Flora conducted a Flora Survey and Report, on the subject site in March 2003.  

The following section is an excerpt from the report and describes the vegetation communities and 

current land use on the subject site and surrounding areas. 

Vegetation and land use within the surrounding floodplain includes sugar cane farms to the north, 

pasture (cattle) with scattered trees to the west (via low/wetlands into Hotham Creek), remnant 

bushland to the east and mixed rural uses to the south including a plant nursery.  

Native bushland covers approximately 40% of the site and includes various vegetation community 

types, ranging from freshwater swamp dominated by Melaleuca quinquenervia (Broad-leaf 

Paperbark) and swamp forest dominated by Casuarina glauca (Swamp Sheoak) through to tall, open 

forest dominated mostly by Eucalyptus species. Numerous large, mature trees including Angophora, 

Corymbia, Eucalyptus and Lophostemon species have been retained, mostly in forested areas.  

Despite a varied history of modification and occasional areas of weed infestation, native bushland 

away from the immediate influence of the golf course is generally in a healthy and diverse condition. 

This is particularly so for eastern portions where many large trees remain, changes in vegetation 

associations are subtle and existing regrowth is proportionate to a healthy forest structure (i.e. 

canopy, mid- and understorey, ground layer). Many swamp areas, however, continue to be adversely 

effected by invasive weed species, which in some cases dominate the ground layer, thereby 

suppressing any natural regeneration.  

Landscaped areas within the proximity of golf course greens and adjacent to some bushland areas 

have utilised a mix of exotic and native plant species.  

 Description of Development 1.5

The proposed development will combine twelve existing allotments to provide for the construction of a 

residential subdivision.  The proposed master plan is illustrated on Figure 1.4.   

The urban design consists of eight residential precincts to be developed sequentially in accord with 

market demand.  The largest area, Precinct 4, is the location of the majority of flood plain filling and 

the golf course adjacent is the site of the flood conveyance improvements resulting from the proposed 

drainage path excavation.  

The proposed development plan for the combined Gainsborough and Buckler sites is known as the 

Gainsborough-Buckler Masterplan. 
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Figure 1.4 Development Layout – new master plan 
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 Flood Affected Houses 1.6

The 2007 HIA identified a number of houses which are currently affected by flooding. There are a total 

of five (5) existing flood affected houses within the floodplain known within the immediate environs of 

the proposed development. Flood Damage assessments for these houses will be undertaken in this 

report. It should be noted that the flood levels have been updated as part of the revised flood 

modelling, which accounts for developments in the catchment which have occurred since the 2007 

report. Table  1.2 lists the floor levels of the affected houses, as measured by survey by B. C. Currey 

Surveys in 2006. Note that these houses are all located on rural lots and some of the houses have 

associated sheds and farm equipment adjacent to the houses.  Figure 1.5 shows the centrally located 

model interrogation point  which accurately describes the flood behaviour for the Pimpama-Jacobs 

Well Rd and Kerkin Rd area in the general locations of these houses. 

Table  1.2  Summary of Flood Affected Buildings. 

Structure 

Number 

Floor 

Level 

(mAHD) 

1 1.406 

2 1.874 

3 1.814 

4 1.588 

5 1.809 
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Figure 1.5 Location of Flood Affected Houses 
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 Land Affected by Afflux 1.7

In addition to the flood affected houses, there are tracts of the flood plain fringe under the ownership of 

third parties whose property may be subjected to afflux as a result of the proposed filling for the 

development.  This land is generally, subject to rural land uses, external to the South-East 

Queensland urban foot print, is within the Pimpama River flood plain and subject to flooding all events 

greater than about 1 in 2 year events. 

These are identified on the flood afflux plots in Section 6 of this report. 
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2 Data Collection 

 General 2.1

A variety of data was collected, collated and used as part of the Hydraulic Impact Assessment.  

The sources of data included: 

 Previous Hydraulic Reports for the Pimpama River; 

 Relevant flood data held by GCCC; 

 Design rainfall data for the site from GCCC Land Development Guidelines and 

Australian Rainfall and Runoff Volume 1 (AR&R); 

 GCCC Draft Strategic Planning Schemes and Local Area Plans in the Catchment; 

 Topographic maps (1:25,000 and 1:100,000); and 

 Topographic survey prepared by BC Currey Surveys which includes: 

o river and floodplain cross-sections; 

o spot heights on the floodplains to the north and east to verify topography data; 

o top of bank levels in selected positions; and 

o spot heights and relevant levels of structures such as bridges and culverts. 

 Topographical Survey 2.2

At the commencement of the Hydraulic Impact Assessment all available topographical 

information was collated and reviewed to identify further data requirements.  The review found 

topographic survey of the subject site and Pimpama River was limited to aerial photography 

and preliminary processing of these photos to produce contours. No field survey was available 

for the River floodplain zones. 

B.C. Currey (Surveys) was commissioned by the previous clients Romanza Developments Pty 

Ltd to provide river cross sections through the floodplain and spot heights through the subject 

site.  Topographical survey completed by B.C Currey included the following: 

 Pimpama River detailed cross-sections at twenty five (25) locations. Due to the flat 

and tidal nature of the floodplain adjacent to site, storm surge levels will dictate 

flooding adjacent to the site. Therefore it was considered that these cross sections 

provide an adequate indication of the River bathometry; 

 Spot heights along all roads and tracks within the flood plain. Longitudinal sections 

along all low sections of Pimpama-Jacobs Well Road were also surveyed; 

 Following Council’s information request, an extensive ground survey was undertaken 

within the whole site and along Pimpama-Jacobs Well Road with a view to update the 

whole hydraulic model; and 

 As an addition to 2D TUFLOW model, more survey was completed in the areas north 

of the site on both side of the Pimpama River of the cane fields north of the subject 

site and north of Pimpama River adjacent to the site to obtain a better representation 

of the existing topography.  

Figure 2.1 shows the extent of the detailed survey data used to construct the hydraulic model. 
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Figure 2.1 Extent of Detailed Survey Data 
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 Previous Investigations 2.3

VDM Consulting Pty Ltd could not identify any previous hydraulic studies of the Pimpama River.  

Coomera River to the south of the Pimpama River has been the subject of numerous Flood Study and 

hydraulic assessment investigations over the last 10-15 years.  Review of these investigations was not 

undertaken as part this Flood Study, however, through discussion with GCCC storm tide boundary 

conditions were extracted from the Coomera River model. 

 Storm Tide 2.4

At the commencement of the Hydraulic Assessment, design storm tide levels and Flood Planning 

Levels for Coomera were reviewed.  GCCC has recommended the adoption of Southport Broadwater 

storm tide levels, summarised in Table  2.1.  Council adopted storm tide series information is 

commonly known as the “Tide B” condition for the Coomera River. 

Table  2.1  Design Storm Surge Levels 

 

 

 

VDM Consulting Pty Ltd have extracted storm tide information from the “Case 18B” Coomera River 

Model.  Storm surge conditions were extracted from the Coomera River “North Arm” branch boundary, 

located 3.5 - 4 km from the entrance to the Pimpama River. These storm surge conditions are 

considered valid for the Pimpama River downstream of the Kerkin Road tide gates.  The storm tide 

time series used as the downstream boundary condition for subsequent hydraulic modelling is shown 

on Figure 2.2. The storm tide boundary condition was applied to the modelling ensuring that the peak 

of the tide coincided with the peak of the flood hydrograph. 

Note that no allowance for sea level rise has been made in the modelling. 

 

Design Event Water Level (mAHD) 
100yr (1% AEP) 2.05 

50yr (2% AEP) 1.82 

20yr (5% AEP) 1.47 
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Figure 2.2 Coomera River Storm Surge Boundary Conditions – Coomera Nth Branch 
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3 Modelling Procedure 

Investigation of flood behaviour along Pimpama River and through the subject site required analysis and 

modelling of both the catchment and river behaviour.  This involved two types of model: 

 Hydrologic (Catchment) model, which simulates the catchment rainfall-runoff processes to 

produce river and creek flows.  Hydrologic modelling was completed using WBNM2003 

software. 

 Hydraulic model, to simulate flood behaviour within the subject site and quantify peak flood 

levels, discharges and flow velocities.  Hydraulic modelling of the Pimpama River and 

surrounding floodplain was completed using the 2 dimensional hydrodynamic model, 

TUFLOW. 

The steps used to set-up and simulate each of the models are described in Section 4 (Hydrologic) and 

Section 5 (Hydraulic) below.  It is important to note that no stream flow, river or flood level data was 

available for Pimpama River or Hotham Creek, therefore, calibration of the models was not performed.   

A range of catchment and subject site scenarios were assessed using the hydrologic (catchment) and 

hydraulic models. 

Hydrologic modelling of two (2) catchment conditions was undertaken: 

 Existing Catchment – Existing catchment conditions as described in Section 1.4; and 

 GCCC Draft Strategic Plan Catchment – Fully developed catchments in accordance with the 

Strategic Planning Scheme.  

The hydrographs generated from the fully developed catchment analysis were used as inflow points into 

the hydraulic model. 
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4 Hydrologic Modelling 

 General 4.1

This section provides a summary of the hydrologic analysis and modelling completed for the Pimpama 

River catchments. 

The hydrologic model produces flow rates within creeks and stream through the simulation of rainfall, 

catchment runoff and attenuation of the flood wave as it travels down river.  The model accounts for a 

range of catchment and stream characteristics including slope and topography, area, vegetation, 

stream length, rainfall and can include the effects of structures such as dams.  The output from the 

hydrologic model is a series of flow hydrographs at selected locations, which are used by the hydraulic 

model to simulate the passage of the flood downstream.  WBNM 2003 software was used to develop 

the hydrologic model. 

The steps taken in constructing the Pimpama River hydrologic model follow: 

 Catchment definition; 

 Model construction; 

 Parameter derivation considering regional parameters; 

 Simulation of design rainfall events to define critical duration; and 

 Definition of design flood flows. 

 Catchment Definition and Model Formulation 4.2

To model the Pimpama River catchment using a mathematical model it was necessary to break the 

catchment down into a series of sub-catchments, which represent a catchment area of similar 

character (Figure 1.3).  The catchment was split into 40 sub-catchments in accordance with 

recommended guidelines for the application of the WBNM.  

It is important to note that hydrological modelling (WBNM) takes no account of floodplain storage and 

the respective retardation of flows within that storage. Therefore, the WBNM model provides a 

prescriptive indication of stream flows within the upper catchment but only an indication of flows further 

downstream as floodplain storage begins to dominate flood behaviour. 

 Model Parameters 4.3

WBNM is an integrated software package for flood hydrograph studies on natural and partially urban 

catchments.  The software is an event based hydrologic model and calculates hydrographs from 

rainfall hyetographs.  This report does not describe the theory behind the WBNM software but 

summarises the parameters adopted for the simulation of the Pimpama River.  Details of WBNM 

computation can be found in the WBNM User Guide (ver. 2003) and the WBNM Theory Behind the 

Model documents. 

A summary of the WBNM model input parameters follow: 

 Percentage Impervious – Fraction of catchment which is impervious; 

 Catchment Lag Parameter (Pervious portion of catchment) – Parameter used to calculate 

over land flow lag time in sub-catchments.  Investigations have found a Lag Parameter value 

of between 1.0-2.2 should be applied with the higher value giving higher lag times; 
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 Impervious Lag Factor – Factor applied to the impervious sections of the sub-catchment to 

define impervious surface lag.  Recommended value of 0.1; 

 Initial Rainfall Loss (mm) – Depth of rainfall that is absorbed into the catchment prior to 

runoff occurring; 

 Continuing Rainfall Loss (mm/hr) – Depth of rainfall that continues to be absorbed 

throughout the storm event; 

 Non-Linear Routing – Flow hydrographs are routed along stream channels using a number 

of options.  Non-Linear routing is the default option for WBNM, which can be varied using 

the Stream Lag Factor; and 

 Stream Lag Factor – Factor applied to the Stream Channel Lag to speed up or slow down 

lag along flow path lengths.  For natural channels a Factor of 1.0 is recommended and for 

Gravel Bed with riprap and factor of 0.67 is recommended. 

The following model parameters were adopted for the Pimpama River Catchment based on extensive 

catchment model calibration investigations in South East Queensland and Northern New South Wales 

and recommended WBNM values. 

 Percentage Impervious  = 0% - natural and undeveloped 

= 10% - rural residential (upper catchment) 

= 15% - low density residential 

= 37% - medium to high density residential  

 Pervious Lag Parameter   = 1.7 

 Impervious Lag Factor = 0.1 

 Initial Loss = 0 mm 

 Continuing Loss = 2 mm/hr 

 Stream Lag Factor = 1.0 - natural waterways and creeks 

 = 0.7 - formalised open drainage  

Modelling of both the “Existing Catchment” Case and the “Fully Developed Catchment” Case was 

completed by varying the Effective Percentage Impervious and Stream Lag Factors in each of the sub-

catchments depicted in Figure 1.1 based on the proposed landuse within the catchment.  Table  4.1 

provides a summary of the Effective Percentage Impervious Areas adopted for the WBNM2003 

catchment modelling. 

Table  4.1  Effective Percentage Impervious “Existing” and “Fully Developed” Catchment 

Sub Area Percentage Impervious 
Catchment (km2 ) Existing 

Catchment 
LAP Catchment 

SUB1 5.1 0 0 

SUB13 2.6 0 0 

SUB2 4.2 0 19 

SUB3 2.6 3 3 

SUB14 5.1 0 0 

SUB4 2.0 0 13 

SUB15 1.2 0 0 

SUB16 0.8 0 0 

SUB5 2.9 0 19 

SUB6 1.4 0 14 

SUB7 0.1 15 15 

SUB17 3.9 5 0 

SUB8 0.9 4 15 

SUB18 2.6 22 22 
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Sub Area Percentage Impervious 
Catchment (km2 ) Existing 

Catchment 
LAP Catchment 

SUB9 1.1 0 21 

SUB10 3.6 0 0 

SUB19 2.3 0 0 

SUB23 1.9 0 0 

SUB29 3.0 0 0 

SUB24 2.1 0 0 

SUB31 6.9 0 15 

SUB32 2.5 0 0 

SUB30 2.1 0 9 

SUB25 1.9 0 0 

SUB26 3.1 0 0 

SUB33 2.1 5 11 

SUB27 1.5 6 6 

SUB34 3.0 16 16 

SUB28 1.6 0 0 

SUB35 3.7 5 5 

SUB36e 0.9 0 37 

SUB36 2.2 0 15 

SUB20e 0.6 0 22 

SUB20 2.0 0 30 

SUB21e 1.1 0 29 

SUB21 2.4 0 34 

SUB11 3.8 0 0 

SUB12 4.8 0 0 

SUB22 3.6 0 15 

 Design Storm Events 4.4

Design floods are hypothetical floods defined by probability of occurrence and are used for planning 

and floodplain management investigations.  They represent a flood, which has a particular probability 

of occurring in any given year.  Applying design rainfall events to the WBNM model derived design 

floods for the Pimpama River Catchment.  Design rainfall for the site was derived in accordance with 

AR&R and the GCCC Land Development Guidelines.   

To determine the design flood flows within the Pimpama River Floodplain adjacent to the subject site, 

it was necessary to define the critical storm duration of the catchment.  This was completed by 

applying design rainfall for a range of standard duration’s to the WBNM model.  The results of the 

“Existing Catchment” Case - 1 in 100 AEP design event for a range of standard duration events at 

Kerkin Road is presented as Figure 4.1 
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Figure 4.1  Design Hydrographs at Kerkin Road  

 

The 12-hour AR&R design event produces the critical storm at Kerkin Road and has been chosen as 

the design storm event for the subject site.  The full range of design storm events (100yr, 50yr and 5yr) 

were simulated in the WBNM model for the following cases: 

 “Existing Catchment”; and 

 “Fully Developed Catchment”. 

Design hydrographs were extracted from WBNM at the outlet of eighteen (18) sub catchments.  An 

example of the design hydrographs used as upstream boundary conditions for the hydraulic model is 

presented as Figure 4.2.  A comparison of the peak Q100 flow rates at the 18 locations for both 

catchment scenarios is presented as Table  4.2.  

For the purposes of this report, some minor revisions were made to the fully developed catchment 

case to maximise the flows discharging through and over Yawalpah Road. 
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Figure 4.2  Design Hydrographs – Existing Catchment 100yr ARI 

 

Table  4.2  Peak Design Flows – AEP 1 in 100 

Sub Peak Flow Rate (m3/s) 

Catchment Existing 
Catchment 

Fully 
Developed 
Catchment 

Increase 

(m3/s) 

25 (out) 179.5 187.0 7.5 

26 (50%) 18.7 18.7 0 

27 21.5 21.5 0 

28 21.7 21.7 0 

19 (50%) 14.4 14.4 0 

33 27.4 29.5 2.1 

34 42.3 42.3 0 

35 44.3 44.4 0.1 

36E 14.4 19.0 4.6 

36 27.7 41.1 13.4 

20E 10.5 12.2 1.7 

21E 15.6 19.8 4.2 

20 25.6 40.2 14.6 

21 29.9 50.4 20.5 

22 42.3 47.8 5.5 

11 44.1 44.1 0 

27 21.5 21.5 0 

10 (out) 258.1 259.9 1.8 
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 Model Calibration 4.5

No stream flow gauging data was available within the catchments for calibrating the WBNM model. 

However, the parameters used in the WBNM model are similar to the one used for the Hotham Creek 

model, an upstream tributary of the Pimpama River.  A Rational Method check against WBNM flood 

estimate in the Hotham Creek found that WBNM model was producing comparable results with 

Rational Method.  As the current study area is covering a wide floodplain with tidal influence, it was 

considered inappropriate to use Rational Method check in this situation.  Considering the subject area 

is largely impacted by tidal surge the calibration issue does not materially affect the tidal peaks in any 

significant way. 
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5 Hydraulic Modelling 

 Model Setup 5.1

The unsteady state, 2D/1D hydrodynamic model TUFLOW was adopted to analyse regional flooding 

through the subject site. 

Unsteady state hydraulic models simulate dynamic flooding behaviour through waterways and 

floodplains of the site.  The rate of travel and attenuation (dampening) of a flood wave is dependent on 

the shape, size, elevation and vegetation or surface characteristics of the streams, river and 

floodplains.  For example, the larger the floodplain the greater the flood wave attenuation, and the 

“rougher” the surface and denser the vegetation, the slower the rate of travel. 

The 2D/1D hydrodynamic model TUFLOW represents a river system as a series of interconnected 

branches surrounded by floodplain.  Rivers and creeks are represented by a series of cross sections 

while flood plains are represented as a series of grid points.  Dynamic linking between river channels 

and floodplains allows flow in excess of channel capacity to breakout and continue along the 

floodplain, as the topography would dictate. Similarly as flooding recedes, flows not trapped in 

floodplain depressions or conveyed from the area return to the waterways. 

Hydraulic structures including bridges, weirs, culverts and sub-surface drainage systems can be 

included in TUFLOW modelled systems.   

Flood levels, discharge and velocity can be extracted from the model as functions of time at required 

locations. 

The hydraulic model developed for this study extends along the Pimpama River from the Pimpama 

Jacobs Well Road, Norwell Road intersection downstream to the Kerkin Road Tide Gates. The model 

also extends along Hotham Creek upstream of the Pacific Highway.  A number of ephemeral creeks, 

drainage lines and flood plain areas have been included in the model. 

Setting up the hydraulic model involved: 

 Development of a cross-section database for waterways; 

 Creating a DTM of the floodplain and adjacent areas; 

 Allocation of model boundaries; 

 Design of the river branch network; 

 Creating a 1D / 2D interface; and 

 Application of appropriate flow resistance (Manning’s Coefficient of Roughness). 

Storm tide information extracted from the Coomera River model “Case 18B” was applied to the 

downstream boundary of the model.  The timing of the storm tide peak time series was designed to 

coincide with the flood hydrograph peaks entering the subject site.  Design flood hydrographs are 

applied to the upstream boundaries of the 1D aspect (waterways) of the TUFLOW model and at 

selected locations throughout the floodplain.  Figure 5.1 presents the extent of the TUFLOW hydraulic 

model and the major inflow points.
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Figure 5.1  TUFLOW Model Extent and Inflow Points 
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 Digital Terrain Model (DTM) 5.2

TUFLOW requires separate topographical data to represent the 1D and 2D aspects of the model.  The 

1D/2D aspects of the model are subsequently dynamically linked.  

5.2.1 1 Dimensional (1D) Topography 

34 cross sections were used to represent Pimpama River and Hotham Creek within the hydraulic 

model.  B.C Curreys provided 25 sections for the Pimpama River and Hotham Creek.  An additional 

9 sections were extracted from available data.  

5.2.2 2 Dimensional (2D) Topography 

A DTM was formed by collating available survey data for those regions of the study area not 

considered as creek or waterway channels.  These include: 

 The subject site; 

 The surrounding floodplain of Pimpama River; and  

 The surrounding floodplain of Hotham Creek from the confluence with Pimpama River to 

approximately 4km upstream of the M1 motorway. 

 

Available survey data included: 

 Detailed site specific survey; 

 Detailed survey of existing surface the areas north of the site; 

 Processed contour data with an interval of 0.5m for the site; 

 Processed 1m contour data extracted from aerial photograph; and 

 Spot heights extracted from aerial photography with an accuracy of  0.4m.  

 

A 10m grid was created over the DTM.  Elevation data was extracted at the centre of each grid 

square, the mid-point of each grid side and each corner to form the 2D domain that TUFLOW used in 

its computations 

5.2.3 Manning Coefficient 

Based on recommendations from; Chow. V. T, (1959) Open Channel Hydraulics, Main Roads 

Drainage Design Manual (1999), orthographic photographs, and site inspection the following 

Manning Coefficients were applied: 

 Main channel:    0.035 

 Open Grass and Salt Marsh:  0.03 

 Sugarcane field:   0.15 

 Golf Course    0.03 

 

5.2.4 Hydraulic Model Simulation 

Simulation of the full range of storm events and catchment scenarios was undertaken by: 

 Applying the design hydrographs at the upstream boundaries along the 1D aspect of the 

TUFLOW model and at selected location in the 2D grid; and 
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 Applying the appropriate “Tide B” storm surge to the downstream extent at the TUFLOW 

model. 

 

Dynamic simulation of the storm surge “Tide B” event and peak design flows along the Pimpama 

River and Hotham Creek and surrounding floodplains within the study area was completed.  Key 

model outputs describing flood behaviour include peak flood levels, flows and velocities. 

Results of hydraulic analysis have been presented in the following sections for the Existing Site and 

the Development Fill Site.  

 Pre-development Scenario 5.3

The pre-development case considered the site in its existing state and the contributing catchments 

developed to their ultimate potential in accordance with the Local Area Plan. As requested by GCCC, 

the upgraded Yawalpah Road culverts have been included in the pre-development model. 

The following sections present and discuss the results of the pre-development scenario hydraulic 

analysis. 

5.3.1 Pre-development Results 

Hydraulic analysis of the site in its existing condition was undertaken to establish and quantify 

existing flooding patterns and behaviour.   

Figure 5.2 shows the pre-development Q

100

 flood extent and peak flood levels for the subject site 

and surrounding floodplain.  Key points to note from investigation of the pre-development scenario 

include: 

 The storm surge dominates flooding within the Pimpama River floodplain; 

 All 5 houses are inundated in Q

50

 and above storm events; and 

 House 1 is inundated in Q

10

 and above events. 

 

Flood level data has been extracted at the location of each of the affected houses. Table  5.1 below 

shows the pre-development flood level at these houses for a range of ARI’s. Table  5.2 shows flood 

depths. 
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Table  5.1  Pre-Development Flood Levels 

Structure 

Number 

Address 

Floor 

Level 

(mAHD) 

Peak 

Flood 

Level 

Pre Q10 

(mAHD) 

Peak 

Flood 

Level 

Pre Q20 

(mAHD) 

Peak 

Flood 

Level 

Pre Q50 

(mAHD) 

Peak 

Flood 

Level Pre 

Q100 

(mAHD) 

1 * 1.41 1.57 1.68 2.08 2.14 

2 * 1.87 1.54 1.65 2.05 2.11 

3 * 1.81 1.43 1.54 2.01 2.01 

4 * 1.59 1.41 1.50 2.01 2.01 

5 * 1.81 - - 2.01 2.01 

 

Table  5.2  Pre-Development Flood Depths 

 

Structure 

Number 

Address 

Floor 

Level 

(mAHD) 

Peak 

Flood 

Depth 

Pre Q10 

(m) 

Peak 

Flood 

Depth 

Pre Q20 

(m) 

Peak 

Flood 

Depth 

Pre Q50 

(m) 

Peak 

Flood 

Depth 

Pre Q100 

(m) 

1 * 1.41 0.16 0.27 0.68 0.74 

2 * 1.87 0 0 0.18 0.23 

3 * 1.81 0 0 0.20 0.20 

4 * 1.59 0 0 0.44 0.43 

5 * 1.81 0 0 0.23 0.20 

 

*= Address available from MIRVAC legal advisor
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Figure 5.2  Q100 Pre-Development Flood Levels 
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 Post-Development Scenario 5.4

The preferred development footprint has been analysed as part of this Actionable Damage 

Assessment. The fully developed scenario has been selected by MIRVAC and reflects the likely future 

development footprint as depicted on figure 1.4 above and summarised below as follows: 

 

 50,000 m

3

 of net filling in Gainsborough Greens as currently distributed + all Buckler lots 

filled +Q5 bund around proposed sports parks. The model tin of this layout is presented in 

Figure 5.3. 
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Figure 5.3  Fully Developed Scenario  Post-Development TUFLOW Model Layout 
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 Results 5.5

5.5.1 Regional Case 

Hydraulic analysis of the site in its post-developed condition was undertaken to establish and 

quantify the change in flooding patterns and behaviour as a result of the proposed development as 

represented by the fully developed scenario tested.   

 Key points to note from the results include: 

 The storm surge still dominates flood behaviour within the Pimpama floodplain; 

 The proposed filling has a small impact on design flood levels within the floodplain adjacent 

to the subject site as afflux is generally between 0-5 mm.   

 The proposed filling has no impact on the time of inundation across the Pimpama River 

floodplain.  Inundation times are dominated by the downstream storm surge; and 

 The majority of the afflux outside the subject site occurred in the cane land south of the 

confluence between Hotham Creek and Pimpama River. 

 

Figure 5.4 presents the Q100 flood levels for the post development scenario. 

Table  5.3 below summarises the flood levels at each of the affected houses for a range of ARI’s for 

each scenario. Table 5.4 shows flood depths. 

Table  5.3  Post-Development Flood Levels (AHD) 

 House 1 House 2 House 3 House 4 House 5 

Fully 
Developed 
Scenario  

Q10 1.55 1.53 1.42 1.40 ## 

Q20 1.66 1.64 1.52 1.49 ## 

Q50 2.08 2.05 2.01 2.01 2.00 

Q100 2.14 2.11 2.01 2.02 2.03 

 

##= Floor level ( refer table 1.2)  is higher than the flood level 

 

 

Table  5.4  Post-Development Over floor Flood Depths (metres) 

   Flood Event House 1 House 2 House 3 House 4 House 5 

Fully 
Developed 
Scenario  

Q10 0.15 0.00 0.00 0.00 0.00 

Q20 0.26 0.00 0.00 0.00 0.00 

Q50 0.68 0.18 0.19 0.43 0.22 

Q100 0.74 0.23 0.20 0.42 0.20 
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Figure 5.4  Fully Developed Scenario Q100 Post-Development Flood Levels 
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6 Actionable Damage Assessment 

Hydraulic modelling results were further analysed in terms of real damages to the properties within the model 

area.  Spatial mapping was employed to aid in determining where an increase, if any, occurred outside of the 

subject site. 

 Flood Level Afflux 6.1

Spatial mapping of the flood level afflux was employed for ease of determining the impacts of the 

proposed development.  Figures 6.1 - 6.5 show Q10, Q20, Q50 and Q100 afflux plots for the fully 

developed scenario in the areas of the affected houses. Table  6.1 and Table  6.2 summarises the 

increase in flood levels at the affected houses for the fully developed scenario for a range of ARI’s. 

Table  6.1  Changes to House Floor Inundation Depth (m) Houses 1 to 3 

 

 

It is noted that in some cases a negative change in flood depth has been recorded. These data have 

been recorded as 0 in the above table indicating that no additional damage is expected. This can be 

attributed to redirection of flows by the development works during more frequent storm events where 

the flow regime is not dominated by the storm surge. 

 

Table  6.2  Changes to House Inundation Depth (m) House 4 & 5 

 

It can be seen the flood level change for all houses, for the fully developed scenario is in the range of -

5mm to +1.2mm. 

Generally afflux was less than 20mm for all other locations external to the site.   

In respect of flow and velocity changes at the interrogation point the models show no measurable 

change between the pre and post cases.  

Pre

 (m)

Post

 (m)

Change  

(m)

Pre

 (m)

Post

 (m)

Change  

(m)

Pre

 (m)

Post

 (m)

Change  

(m)

Q10 0.1648 0.1487 -0.0161 0 0 0 0 0 0

Q20 0.2702 0.2562 -0.014 0 0 0 0 0 0

Q50 0.6787 0.6781 -0.0006 0.1783 0.1775 -0.0008 0.1996 0.1935 -0.0061

Q100 0.7357 0.7369 0.0012 0.2321 0.2332 0.0011 0.2006 0.1953 -0.0053

Fully  

Developed 

Scenario

House 1 House 2 House 3

Pre

 (m)

Post

 (m)

Change  

(m)

Pre

 (m)

Post

 (m)

Change  

(m)

Q10 0 0 0 - - -

Q20 0 0 0 - - -

Q50 0.4379 0.434 -0.0039 0.2254 0.2232 -0.0022

Q100 0.4255 0.4202 -0.0053 0.2006 0.1959 -0.0047

Fully  

Developed 

Scenario

House 4 House 5
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 Duration of Inundation  6.2

The hydraulic models have been interrogated at a central point (see Figure 1.5) in respect of the flood 

affected houses so as to readily compare the pre and post discharge (Q), velocity of flood waters (v) 

and the flood height versus time in respect of the subject houses. Table 6.3 and Figure 6.1 shows the 

time of inundation for a range of storm events measured at the interrogation point and interpolated to 

the floor level at each flood affected house as shown on table 5.1 above. 

 

Table 6.3  Pre-Development Time of Inundation  

 Time of Inundation (Hours) 

Storm Event House 1 House 2 House 3 House 4 House 5 

Q10 2.69 

0 0 0 

0 

Q20 7.43 

0 0 0 

0 

Q50 12.14 

6.32 6.01 10.34 

5.10 

Q100 12.77 

6.60 6.18 10.74 

5.37 

 

 

 

Figure 6.1  Pre-Development Time of Inundation  

With reference to the stage v time plot presented in figure 6.2, the time of inundation and the time to 

over-floor flooding at the interrogation point for the pre and post cases are essentially the same with no 

measurably increase in the fully developed scenario examined for the four(4) major ARI flood events 

modelled.  Note that only the Q100 inundation plot is presented below indicating no change in time to 

and period of inundation. The plots for Q10, Q20 and Q50 events were interrogated with similar results 

to the Q100 below. 
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Figure 6.2  Comparison of pre and post Inundation Times 

 

 Economic Damage Model   6.3

To assist in a more quantitative assessment of whether actionable damage may be anticipated an 

economic flood damage model has been proposed below.  

In order to quantify these changes, a relationship between flooded depth and damage costs was 

needed.  

The Queensland Department of Natural resources and Mines (QNRM) published in September 2002 

“Guidance on the Assessment of Tangible Flood Damages”. The purpose of this guideline was to 

assist applicants to the Regional Flood Mitigation Program (mainly councils) to evaluate the 

opportunity costs associated with a particular flood mitigation scheme. The guideline further classifies 

flood damage as direct and indirect. Direct refers to the cost of repairing physical damage to buildings 

and infrastructure, while indirect refers to consequential loss such as, loss of economic activity and 

social loss.  Direct costs are also classified further as actual and potential. The potential estimated 

costs may be reduced by up to 40% in the event that the community has regular flood experience and 

there is in excess of 10 hours flood warning. 

The guideline further discusses the level of accuracy of flood damage estimation methods ranking the 

most reliable method as individual survey of each house, and the least reliable adopting an average 

damage cost per building. The use of stage-damage curves to assess potential damage is a 

reasonable approach where limited data is available.  

Factors affecting a suitable stage-damage curve include: 

 Velocity of flood  

 Depth x velocity product, when d x v exceeds 1 complete demolition of the building is likely 
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 The house size and standard of fittings 

 The presence of out buildings, garages and workshops 

 The risk to other assets like farm machinery and motor vehicles 

The QNRM guideline suggests a suitable criteria for estimating urban residential damage as 

reproduced as table 1 below. 

 

These figures are based on national average figures collected in 1992 is an urban setting and do not 

include such losses as out building and equipment which is likely in a rural setting. These figures also 

assume that low velocity flood water is apparent and no structural damage is incurred. For the purpose 

of comparison with other data sets (eg. The British data set published in 2002) we have assumed that 

the 2002 cost equivalent for 1992 figures would be + 41% based on an average annual inflation 1992 

to 2002 of 3.5% pa. 

Based on these data, damage curves have been produced for a medium and a large house which is 

applicable to the situation at Jacobs Well Road.  

In researching public domain information, numerous papers on the topic, mainly from Europe were 

reviewed. There appeared to be a common approach to the assessments but the data of actual losses 

and the circumstances of the losses in all cases were not reliable and based on diverse data sets. The 

paper titled The Benefits of Flood and Coastal Defence by Penning-Rowsell et al was found to have 

figures relative to this assessment. These data are titled British and are shown in blue in figure 6.3 

below. This data set is quite large and includes a range of property types and covers many regions of 

the UK. These depth-damage curves have been plotted to compare the QNRM data.  
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Figure 6.3  Depth over floor v Damage Curve 

For the purpose of comparing additional damage costs resulting from the flooding induced by the 

proposed filling it is not critical as to the actual unit damage selected as the flood impact is less than 

30mm in all cases which barely registers as a change on the curves above. In order to produce 

meaningful differential results we have derived trend curve equations for both the British data set and 

the raw QNRM data set for a large house which are presented in figure 6.3 above. Note that the British 

figures are 2002 and the QNRM figures are 1992 in the above chart. 

In order to test the veracity of the data sets we have performed the example below. 

 

Example: House 2 – Fully developed Scenario (worst case)  

In determining the case or otherwise for actionable damage the analysis has been confined to 

determining potential additional damage for a particular flood event. Using the data in table 6.1 and the 

equations in figure 6.3 the following calculations for total damage per flood event were compared for 

the two (2) data sets collected. In the case where the post development flood level is lower than the 

pre case we have not used the data in the calculations for the total damage cost. To directly compare 

the data sets the QNRM data needs to be increased by 41% to adjust for inflation. These calculations 

are summarised in table 6.4 below. 
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Table 6.4: Damage calculations (per event) for House 2- Fully developed Scenario 

Event Condition Flood 
Depth (m) 

Damage( British figures 
2002) 

Damage (QNRM large 
house 1992) 

   

Damage 
($) 

Increase in 
damage 

Damage 
($) 

Increase in 
damage 

Q20 Pre 0  

$0 

 

$0 

 Post 0 

Post 

damage is 

less 

 

Q50 Pre 0.18 $ 32,935 

- $35 

$20,487 

$24 ($34) 

 Post 0.18 $ 32,900 $20,511 

Q100 Pre 0.23 $34,983 

$36 

$21,508 

$19 ($27) 

 Post 0.23 $35,019 $21,527 

 

When the QNRM figures are adjusted for inflation to 2002 $ the net increase in damage for the Q50 

flood event increases to $34 and to $27 for the Q100 events. These figures are shown in brackets in 

the table above for comparison with the British figures.  

It is concluded that the higher British figures are more representative of the potential damage in this 

case where larger houses and associated out buildings and farm equipment may be involved. Using 

the above graph (Figure 6.3) with the more representative and conservative British figures, the flood 

changes created by each scenario (table 6.1) were given a percentage change in cost, using the pre-

development cost as a base.  

Table 6.5 below summarises the expected damage at each of the five (5) house tested for each of the 

flood events analysed. Note that for many flood events and for most of the houses there is no impact 

from the fully developed scenario tested for the 4 ARI events modelled. The shaded cells depict cases 

where there is an increase in damage in the particular flood event. 

Table 6.5  Increase in Damage per flood event 

House 1 House 2 House 3 House 4 House 5

Event Pre Post Pre Post Pre Post Pre Post Pre Post

Q10 32324 31526 -798.17 -2.47% 0 0 0.00 0.00 0 0 0.00 0.00 0 0 0.00 0.00 0 0 0.00 0.00

Q20 36163 35750 -413.09 -1.14% 0 0 0.00 0.00 0 0 0.00 0.00 0 0 0.00 0.00 0 0 0.00 0.00

Q50 43314 43307 -6.87 -0.02% 32935 32900 -34.91 -0.11% 33811 33570 -240.98 -0.71% 39912 39842 -69.46 -0.17% 34755 34679 -76.15 -0.22%

Q100 43940 43953 12.65 0.03% 34983 35019 36.71 0.10% 33850 33642 -207.89 -0.61% 39689 39591 -97.32 -0.25% 33850 33666 -184.08 -0.54%

 % 
change

Cost Of Damages 
($)

Cost Of Damages 
($) % 

change

Cost Of Damages 
($)

Net 
Increase 

($)

% 
change

Cost Of Damages 
($) Net 

Increase ($)

Fully 
developed 
Scenario

Net 
Increase 

($)

 % 
change

Net 
Increase 

($)

Cost Of Damages 
($)

Net 
Increase 

($)

 % 
change
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Figure 6.4  Fully Developed Scenario Q100 Afflux   
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7 Conclusions 

This study has investigated the behaviour of flooding within the Pimpama River floodplain and potential 

hydraulic impacts of the proposed development to be located on Swan and Yawalpah Roads, Pimpama.  

The subject site lies on the southern bank of the floodplain, upstream of the Kerkin Road Tidal Gates. In 

particular this report specifically investigates the potential impact ( and flood damage) of the fully developed  

scenario of filling to achieve the combined Gainsborough-Buckler as currently approved Masterplan, on 

existing houses currently subject to flooding, in major regional events. 

The Q100, Q50, Q20, and Q10 design flood events were modelled using the WBNM hydrological model and 

TUFLOW hydrodynamic software.  Downstream storm tide boundary conditions were extracted from the 

Coomera River MIKE11 Flood Model held by GCCC.  The modelling bounds and modelling methodology 

was set in consultation with Council Officers.  The change in flood behaviour as a result of the development 

and further cumulative filling within the floodplain was modelled and reviewed. 

A monetary damage assessment was performed on the five (5) existing flood affected houses within the 

flood plain in order for legal advisors to consider if these damages are classified as actionable damage as 

described in the GCCC Flood Affected Areas Code. The flood damage calculations have been based on 

British insurance industry flood damage costs of over floor flooding utilising the current tidal regime 

downstream tail-water conditions. These British figures are based on 2002 research and are considered 

more relevant than the 1992 figures utilised in the Queensland DNRM guidelines. Consideration of the 

increase in potential damage at each house during each flood event modelled for both the current/no filling 

scenario and for the fully developed filling scenario analysed. 

Based on this Actionable Damage Report the following conclusions have been drawn: 

 Flood behaviour within the Pimpama River Catchment is dominated by storm tide characteristics.  

The tide gates at Kerkin Road (set at 1.03 m AHD) prevent almost all astronomical tides from 

propagating upstream. 

 Velocity of flood waters across the flood plain is very low and not likely to cause structural damage 

beyond the main creek banks 

 Houses 1 and 2 experience small increases up to 1.2 mm during Q50 and Q100 flood events for fully 

developed scenario filling. 

 Houses 3, 4 and 5 experience no measureable afflux or increase in damage cost. 

 Small afflux of less than 1mm is observed over large areas of the undeveloped flood plain 

 

It is concluded that the GCCC provision for future sea level rise of 270mm will if realised increase the flood 

damage dramatically on the flood affected houses compared to the 1.2mm predicted for the filling scenario 

evaluated. 

 

The damage summary per flood event expressed as 2002 dollars is presented in table 7.1 below. 

 

 

Table 7.1 indicates that the following conclusions can be drawn for each flood event modelled: 

 

 The fully developed scenario  filling creates the greatest monetary impact with $36 additional 

damage in the Q100 event at house 2; 

 Most of the flood affected houses are not adversely affected by the fully developed filling 

scenario 
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Table 7.1  Total Percentage and Dollar Value Increase to Damage Costs per flood event 

 

 

 

 

Event

Net 
Increase 

($)
%age 

Increase

Net 
Increase 

($)

%age 
Increas

e

Net 
Increas

e ($)

%age 
Increas

e

Net 
Increas

e ($)

%age 
Increas

e

Net 
Increa
se ($)

%age 
Increas

e
Q10 -$        0.00% -$      0.00 -$    0.00 -$   0.00 -$   0.00
Q20 -$        0.00% -$      0.00 -$    0.00 -$   0.00 -$   0.00
Q50 -$        0.00% -$      0.00% -$    0.00% -$   0.00% -$   0.00%
Q100 12.65$   0.03% 36.71$  0.10% -$    0.00% -$   0.00% -$   0.00%

Fully 
developed 
scenario

House 1 House 2 House 3 House 4 House 5
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