
WESTERN RINGTAIL POSSUM MANAGEMENT PLAN 

Department of Health
Busselton Hospital Health Campus Redevelopment 



 



 
 

 
Coffey Environments Australia Pty Ltd ABN 65140765902 
Suite 2, 53 Burswood Road, Burswood WA 6100 Australia 
PO Box 4223 Victoria Park WA 6979 Australia 
T (+61) (8) 9355 7100 F (+61) (8) 9355 7111 
coffey.com  

 

 

  

 WESTERN RINGTAIL POSSUM 
MANAGEMENT PLAN 
Busselton Hospital Health Campus 
Redevelopment 
 

 August 2013 

ENVIPERT00629HH_WRP Management Plan_001_v9 

EP2011-143 v9 

FINAL 
  





Western Ringtail Possum Management Plan 
Busselton Health Campus 

Coffey Environments 
ENVIPERT00629HH_WRP Management Plan_001_v9.doc 

i 

CONTENTS  

1.	   INTRODUCTION 1-1	  
1.1	   Project Overview 1-1	  
1.2	   Purpose 1-1	  
1.3	   Objective 1-1	  
1.4	   Legislative and Approvals Context 1-1	  

1.4.1	   Commonwealth 1-1	  
1.4.2	   State 1-2	  
1.4.3	   Approvals 1-2	  

2.	   EXISTING ENVIRONMENTAL VALUES 2-1	  
2.1	   General Biology 2-1	  
2.2	   Distribution and Habitat 2-1	  
2.3	   Ecology 2-1	  
2.4	   Causes of Decline 2-1	  
2.5	   Conservation Status 2-2	  
2.6	   Current Management of Western Ringtail Possums in Western 

Australia 2-2	  
2.7	   Distribution of Western Ringtail Possums Within the Site 2-2	  
2.8	   Potential Impacts to Western Ringtail Possums Within the 

Development Area 2-3	  

3.	   MANAGEMENT AND MITIGATION 3-1	  
3.1	   Priority Threat Abatement Strategies for the Western Ringtail Possum 3-1	  

3.1.1	   Commonwealth Priorities 3-1	  
3.1.2	   State Priorities 3-1	  

3.2	   Assessment of Mitigation Strategies 3-1	  
3.3	   Translocation 3-2	  
3.4	   Western Ringtail Possum Management on the Busselton Hospital Site 3-3	  
3.5	   Planning and Design 3-3	  
3.6	   Construction 3-5	  
3.7	   On-going Monitoring 3-6	  

3.7.1	   Tree Health Monitoring 3-6	  
3.7.2	   Revegetation Monitoring 3-6	  
3.7.3	   On-Site Western Ringtail Possum Monitoring 3-7	  

3.8	   Off-site Rehabilitation 3-7	  
3.9	   Management Summary 3-7	  

4.	   CONTINGENCY MEASURES 4-1	  
4.1 	   Western Ringtail Possums on Site 4-1	  
4.2	   Revegetation 4-1	  
4.3	   Tree Health 4-2	  



Western Ringtail Possum Management Plan 
Busselton Health Campus 

Coffey Environments 
ENVIPERT00629HH_WRP Management Plan_001_v9.doc 

ii 

5.	   AUDITING AND REPORTING 5-1	  

6.	   REFERENCES 6-1	  

 

Tables (in text) 

1	   DSEWPaC WRP Management Plan Checklist 1-3	  
2	   Number of Western Ringtail Possums Recorded on Site During Monitoring 2-2	  
3	   Assessment of the Mitigation Strategies Considered for the Management of Western 

Ringtail Possums During the Development of the Busselton Health Campus 3-2	  
4	   Summary of the Management and Mitigation Strategies Proposed for the Protection 

of Western Ringtail Possums 3-8	  
 

Figures 

1 Regional Location 

2 Redevelopment Area and Conservation Area Boundaries 

 

Appendices 

A EPBC Approval 

B Variation to EPBC Approval 

C Native Vegetation Clearing Permit 

D Revegetation Management Procedure 

E Tree Health Monitoring Procedure 

F Western Ringtail Possum Monitoring Procedure 

 

 



Western Ringtail Possum Management Plan 
Busselton Health Campus 

Coffey Environments 
ENVIPERT00629HH_WRP Management Plan_001_v9.doc 

1-1 

1. INTRODUCTION 

1.1	   Project	  Overview	  
The Western Australian Department of Health (DoH) is proposing to build a new Busselton Health 
Campus on the existing Busselton Hospital site to cater for the projected demand for health 
services in the southwest region.  

The site is located approximately 2.5 km to the west of the Busselton town centre and will involve 
the removal of a maximum 158 paddock type Peppermint trees from a preferred development 
area.  

1.2	   Purpose	  
The development of a Western Ringtail Possum (WRP) Management Plan is a requirement of 
both Federal and State environmental approvals for the Busselton Health Campus project. The 
Department of Sustainability, Environment, Water, Population and Communities (DSEWPaC) and 
the WA Department of Environment and Regulation (DER) require the WRP Management Plan to 
provide the necessary framework for management of WRPs on site and outline the mitigation 
measures proposed for the protection of the species prior to and during development.  

1.3	   Objective	  
The objective of this Management Plan is to provide a long-term strategy to enable WRP habitat 
protection and enhancement and ultimately the retention of a sustainable WRP population on the 
site. The Plan also provides an evaluation of potential mitigation strategies and outlines those, 
which the proponent proposes to implement.  

1.4	   Legislative	  and	  Approvals	  Context	  

	  1.4.1	   Commonwealth	  
The project was referred to DSEWPaC on 22 June 2011 for a decision as to whether or not 
approval is needed under the EPBC Act 1999.  

On 25 August 2011, DSWEPaC determined that the proposed action was a controlled action, 
requiring assessment and approval under the Environment Protection and Biodiversity 
Conservation Act 1999 (EPBC Act) to be assessed by Preliminary Documentation.  

DSEWPaC has completed its assessment of the proposal and has approved the action subject to 
the implementation of specific conditions (Appendix A). The approval has effect until 31 
December 2027. 

DSEWPaC requested additional information to support the proposed mitigation measures outlined 
in the referral document. The preparation of a WRP Management Plan addresses the requested 
additional information and the requirements of the Commonwealth conditions of approval dated 
20 June 2012.  

Subsequent to the receipt of this approval a variation to conditions 8 and 10 and Attachment A of 
this approval was sought and approved on the 3 June 2013 (Appendix B). This management plan 
has been revised to reflect these changes. 
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1.4.2	   State	  
The proposed development was referred to the Western Australian Environmental Protection 
Authority (EPA) for consideration under Section 38 of the Environmental Protection Act 1986. The 
decision made by the EPA was that the project would not be formally assessed as the 
environmental issues could be adequately addressed through Part V of the Environmental 
Protection Act 1986. 

An application to clear native vegetation was also submitted to the Department of Environment 
and Conservation (DEC) (now the DER) on 16 June 2011 and a clearing permit was granted on 
10 November 2011 (CPS 4433/1). The decision to grant the clearing permit was appealed by 
several interested parties. The Appeals were dismissed by the Minister for the Environment who 
determined that the DER was correct in approving the clearing permit, noting that the conditions 
on the permit were appropriate to manage the environmental issues related to the development of 
the Busselton Health Campus. 

Subsequent to this approval, a minor amendment to the clearing permit boundary was sought and 
approved by the DER on the 15 August 2013 (Appendix C). This management plan has been 
revised to reflect these changes. 

1.4.3	   Approvals	  
Conditions for the Vegetation Clearing Permit include:  

• Preparation of a Western Ringtail Possum (WRP) Management Plan, including approval of the 
plan and any subsequent revisions by the CEO of the DER. 

• Maintain records of the activities undertaken as part of the WRP Management Plan. 

• Provide an annual report to the CEO by 30 June each year of the activities undertaken during 
the previous year and provide a written report to the CEO by 5 September 2016 of all activities 
that have not been reported during annual reporting.  

A copy of the Native Vegetation Clearing Permit conditions is provided at Appendix C. 

The Conditions of the Federal environmental approval require: 

• The Proponent to advise the commencement date of the project. 

• Maintain records substantiating all activities associated with or relevant to the conditions of the 
approval. 

• Publish an annual report addressing compliance with the conditions of the approval. 

• Revision of the management plan and approval by the Minister, subsequent to any activities 
being undertaken otherwise than in accordance with this approval. 

• Publish all management plans on the Proponent’s website. 

• That no more than 158 Peppermint trees are removed from the redevelopment area. 

• The preparation of a Western Ringtail Possum (WRP) Management Plan. 

• The preparation of a Revegetation Management Plan for the site. 

• The preparation and implementation of a Rehabilitation Management Plan for the rehabilitation 
of 4 ha of the Tuart National Park. 
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A copy of the Federal approval conditions are provided in Appendix A and Appendix B (i.e. 
approved variation to Conditions 8 and 10 and Attachment A). Table 1 provides a summary of the 
DSEWPaC’s requirements and which sections of this Report address those requirements. 

Table 1 DSEWPaC WRP Management Plan Checklist 

DSEWPaC Management Plan Requirement Section of Report 
Measures that will be undertaken at the commencement of the action and 
during construction to ensure the welfare of individual WRPs on the project 
area, including the use of an experienced zoologist during clearance of 
vegetation 

3.2, 3.6 & 3.7 

Clearing of Peppermint trees in the project area is restricted to the period 
between 1 June and 30 October 

3.5 

Details of the WRP population monitoring program for the project area  3.7 

Details of project area management, including access management in the 
Conservation Area (including measures to restrict dogs, vehicles and 
pedestrian access, signage and fencing) and personnel induction programs 

3.2, 3.6 & 3.7 

Monitoring and reporting procedures 3.7 & 5 

Performance indicators and contingency measures, including details of 
translocation if this is deemed necessary 

4 

Roles and responsibilities of contractors, staff and the person taking the 
action 

3.9 

Timeframes for the implementation and management of the above measures 3.9 
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2. EXISTING ENVIRONMENTAL VALUES 

2.1	   General	  Biology	  
The WRP is an arboreal mammal, feeding, resting and socializing in the canopy and is rarely 
seen on the ground. WRPs have an average body weight between 820 to 1020 g for both sexes. 
Their pelage is variable in colour however the most commonly observed pattern is dark brown to 
rufous on the head, back and limbs and first half of the tail, paler ventral surface varying from light 
brown to almost white and the last half of the tail is usually cream to white. The tail is prehensile 
and is often used as a fifth limb and for carrying nest materials. 

2.2	   Distribution	  and	  Habitat	  
The distribution of WRP has contracted from what appears to have been a patchy distribution 
covering the southwest of Western Australia from southeast of Geraldton to the Nullarbor with the 
most inland recording from the Tutanning Nature Reserve (de Tores et al., 1995). The distribution 
encompassed a variety of vegetation types including coastal Peppermint, and Peppermint/Tuart 
associations, Eucalypt and Casuarina (Allocasuarina huegeliana) woodlands, and mallee heath 
from the Hampton Tableland (Baynes, 1987). Presently it is almost exclusively restricted to the 
coastal Peppermint woodland and coastal Peppermint/Tuart associations from the Australind-
Eaton area to Two Peoples Bay. The only known extant inland populations are in the lower Collie 
River Valley, Perup Nature Reserve and surrounding forest block near Manjimup. The species 
has also been translocated to Yalgorup National Park and Leschenault Conservation Park. WRPs 
are thought to be extinct at all other former inland locations. 

2.3	   Ecology	  
In coastal Peppermint habitat the WRP builds dreys as nesting or resting sites and uses trees 
hollows of Tuarts and Marri where available. Where protection from predators is provided, the 
range of nesting sites utilised includes shrub thickets (Spyridium globulosum, Acacia saligna and 
A. rostellifera) and sedges and rushes (Lepidosperma gladiatum). In the absence of predator 
control and where Peppermints are absent, tree hollows and hollow logs are used almost 
exclusively. The diet of the WRP is variable, but where available Peppermint forms the majority of 
the diet. In the absence of Peppermint trees, dominant myrtaceous species are preferred. In 
urban areas, WRPs are also known to feed on a variety of garden species including rose bushes, 
flowers and fruit.  

2.4	   Causes	  of	  Decline	  
The WRP falls within what is known as the ‘critical weight range’ suite of fauna. Critical weight 
range is used to describe non-flying mammals with mean adult body masses between 35 g and 
5.5kg. It is this suite of fauna that have shown the most dramatic decline in range and number 
(Burbidge and McKenzie, 1989). The pattern of decline in WRPs is consistent with that recorded 
from other critical weight range fauna. Factors thought to have contributed to this decline are 
habitat loss or modification, changing fire regimes and predation by introduced predators.  
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2.5	   Conservation	  Status	  
The WRP is a listed species under the following International List and State and Federal 
legislation: 

• 2000 IUCN Red List of Threatened Species – Vulnerable. 
• Western Australian Wildlife Conservation Act 1950 – Threatened, Schedule 1. 
• Environment Protection and Biodiversity Conservation Act 1999 – Threatened (Vulnerable). 

2.6	   Current	  Management	  of	  Western	  Ringtail	  Possums	  in	  Western	  
Australia	  

The current strategies for the recovery of the WRP in Western Australia include: 

• Conserving existing populations within public lands managed by the Department of Parks and 
Wildlife (DPaW, previously the DEC). 

• Improving the species conservation status, through habitat management (including fox control) 
and translocations to increase numbers. 

• Minimising the impact of land developments through in-situ conservation and translocations. 

• Ensuring that derelict (injured, orphaned or nuisance) animals are rehabilitated where possible 
and released into the wild where chances of survival are maximized. 

2.7	   Distribution	  of	  Western	  Ringtail	  Possums	  Within	  the	  Site	  
Coffey Environments have completed seven baseline surveys over a three and a half year period 
on the Busselton Hospital Site prior to vegetation clearing (pre-clearance). Results from the 
baseline surveys revealed a resident population of WRPs within the site ranging from 44 to 82 
individuals (Table 2). The trend for WRPs to be present on site tends to follow seasonal breeding 
with an increase in local abundance during November/December followed by a decrease in 
numbers around late-February/March. Based on the pre-clearance survey data (highest and 
lowest estimates) and canopy area (4.4204 ha), the density of WRPs on site prior to clearing 
ranged from 18.55 individuals/ha of canopy to 9.96 individuals/ha of canopy. 

Table 2 Number of Western Ringtail Possums Recorded on Site During Monitoring 

Survey Night 1 Night 2 
February 2009 58 47 

November 2009 61 52 

February 2010 44 44 

December 2010 77 68 

March 2011 47 57 

November 2011 72 77 

March 2012 75 82 

October 2012* 64 68 

March 2013* 61 57 
* Conducted subsequent to vegetation clearing and the translocation of 20 individuals to Tone-Perup Nature Reserve. 
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Following vegetation clearing within the Busselton Hospital Site and the translocation of 20 
individuals to Tone-Perup Nature Reserve, Coffey Environments undertook a WRP survey in 
October 2012 to establish a baseline population estimate of the possums remaining on site. The 
post-clearance WRP baseline survey recorded a high of 68 individuals and low of 64 individuals 
(Table 2). The drop in WRP numbers from a high of 82 individuals in March 2012 to 68 individuals 
in October 2012 is most likely due to the translocation of 20 individuals to Tone-Perup Nature 
Reserve and the different timing of the surveys. Based on the reduced canopy area (3.3518 ha) 
and high and low estimates of WRPs present at the site, the baseline density of WRPs on site 
immediately post clearing ranged from 20.29 individuals/ha of canopy to 17.01 individuals/ha of 
canopy. 

The number of possums recorded during the March 2013 survey (61 individuals) was slightly 
lower than previous surveys at a similar time of year (Table 2). Despite the loss of approximately 
one hectare of canopy and translocation of 20 adult WRPs, the density of WRPs was similar to 
previous results from the same season pre-clearance (18.2 individuals/ha of canopy in March 
2013 to 18.55 individuals/ha of canopy in March 2012). 

Habitat available on the site is variable with the better quality habitat areas located to the north, 
west and southwest of the existing hospital. In a recent assessment of the WRP population on the 
Busselton Hospital site, the DPaW’s view was that in the Broadwater/West Busselton zone, the 
hospital site is a persistent and apparently viable population which is likely to be functioning as a 
“source” site in a source-sink population model as the site produces a greater number of young 
on site than can be accommodated. These animals disperse to surrounding areas and essentially 
maintain the persistence of this species in this zone. 

The area to the east and southeast of the hospital is highly degraded and consists of paddock 
style, disconnected Peppermint trees with no understorey. The monitoring shows that WRP 
occupy this area but at a lower density than elsewhere on the site. This will be the main area for 
the development of the new health campus.  

2.8	   Potential	  Impacts	  to	  Western	  Ringtail	  Possums	  Within	  the	  
Development	  Area	  

The removal of 158 Peppermint trees from the development area is likely to impact on the 
resident WRP population through a reduction of available habitat. This potentially could lead to 
increased competition for resources and possible decline in the canopy of Peppermint trees 
through increased grazing pressure. However, it should be noted that the potential post-
development densities of WRPs per hectare of available canopy would still fall within the upper 
range recorded within the Busselton region. 

Although this is consistent within the upper range found elsewhere within the region, it is the 
preference of DSEWPaC and the DER that a precautionary approach is adopted in developing 
appropriate management and mitigation measures to ensure that both short-term and long-term 
impacts are minimal. 
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3. MANAGEMENT AND MITIGATION 

3.1	   Priority	  Threat	  Abatement	  Strategies	  for	  the	  Western	  Ringtail	  
Possum	  

The following strategies have been identified by the Commonwealth and State to assist the 
conservation and management of the WRP. Where consistent with the objectives of the project, 
the mitigations proposed by the proponent have been designed to align with these priorities. 

3.1.1	   Commonwealth	  Priorities	  
A number of recovery actions are suggested for the recovery of the WRP (DEWR, 2007; Maxwell 
et al., 1996; Wayne, 2005): 

• Strategically implement fox and cat control. 
• Determine suitable management regimes and implement clear conservation objectives. 
• Retain current population distribution and abundance. 
• Increase abundance (and range) by reintroduction to suitable large conservation reserves.  
• Maintain diversity and minimise disturbance to habitat (landscape). 
• Recreate, retain and improve habitat characteristics, including corridors.  
• Retain and plant Peppermint Trees.  
• Restrain domestic animals in residential areas.  
• Where fencing is required, ensure that it is 210 cm to reduce the risk of dog attack.  
• Investigate strategies for reducing road kill. 

3.1.2	   State	  Priorities	  
The following strategies for the recovery and management of the WRP in Western Australia have 
been listed as a priority by the DPaW (CALM, 1998): 

• Conserving existing populations within public lands managed by the DPaW. 

• Improving the species conservation status, through habitat management (including fox control) 
and translocations to increase their numbers. 

• Minimising the impact of land developments through in-situ conservation and translocations. 

• Ensuring that derelict (injured, orphaned or nuisance) animals are rehabilitated where possible 
and released into the wild where chances of survival are maximised. 

• Ensure the primary criterion for successful management (down list the current species status 
from Vulnerable) is met. 

3.2	   Assessment	  of	  Mitigation	  Strategies	  
Throughout the assessment of this project, a variety of mitigation strategies have been 
considered for the WRP on site. The following provides an assessment of each of the strategies 
and justification for each as to whether or not the mitigation measure has been considered as a 
management objective for the WRP during development of the Busselton Health Campus. The 
mitigation measures to be implemented are discussed in further detail in Sections 3.3 to 3.7.  
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Table 3 Assessment of the Mitigation Strategies Considered for the Management of 
Western Ringtail Possums During the Development of the Busselton Health 
Campus  

Mitigation 
Measure 

Justification Accept or 
Reject 

Minimise 
Clearing 

The development area has been chosen to encompass the most 
degraded portions of the hospital site. Where possible, existing 
Peppermint trees will be retained in the development area. The DoH 
has completed further detailed planning which has resulted in a 
reduction in the number of Peppermint trees to be removed from 238 
to 158.  

Accept 

Timing of 
clearing 

Restrict clearing of native vegetation on the site to minimise potential 
conflicts with WRPs. Clearing is to be conducted between 1 June and 
30 October. 

Accept 

Secure a 
Conservation 
Area 

Protect areas of highest quality habitat (including fencing), allow local 
WRP movement and improve ecological linkages. Land to be retained 
and managed by the DoH. 

Accept 

Revegetation 
Management 
Plan 

To detail the enhancement of remaining WRP habitat as well as 
additional planting. This includes the enhancement of understorey and 
management of all remaining habitat on site. 

Accept 

Plant faster 
growing plant 
species 

The use of faster growing plant species will not provide sufficient 
foraging immediately and therefore will not adequately mitigate the 
impacts associated with the loss of habitat in the short term 

Reject 

Supplementary 
Feeding  

Supplementary feeding requires the proponent to secure sufficient 
food resources that the possums will accept, and there are few 
guarantees that the possums will eat the food provided. 

Reject 

Predator Control Fox and cat control (either baiting or shooting) is not considered 
appropriate in an urban context. 

Reject 

Predator Control Fencing and signage to minimise dog and WRP interaction in the 
conservation area. 

Accept 

Off-site 
Rehabilitation 

Enhancement or creation of Western Ringtail Possum habitat in an off-
site [secure] conservation area. 

Accept 

Fire Prevention 
Plan 

A fire prevention and protection plan will be developed in consultation 
with FESA to reduce the risk of fire while providing suitable WRP 
habitat in the conservation area. 

Accept 

Construction 
Management 
Plan 

To ensure best-practise management during clearing and 
construction, improve contractor awareness and minimise direct 
impact to WRPs. 

Accept 

On-going tree 
health 
monitoring 

Conduct tree health monitoring six-monthly during the construction 
period and for at least two years post construction to detect tree health 
decline.  

Accept 

On-going WRP 
monitoring 

Monitoring on a six-monthly basis for at least two years post 
construction to detect significant population changes on the site then 
annually to year 5 and repeated at year 10. A new baseline will be 
required if translocation is conducted and pre-development monitoring 
figures adjusted accordingly.  

Accept 

3.3	   Translocation	  
The DER has advised the Department of Health that translocation of WRPs from the Busselton 
Health Campus site will be necessary prior to the commencement of clearing on the site in order 
to manage potential short-term impacts on the species.   
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In accordance with this requirement the DPaW translocated 20 individuals to within a predator-
proof enclosure at Tone-Perup Nature Reserve, prior to clearing/demolition operations 
commencing at Busselton Health Campus in 2012. The DPaW collected morphometric and health 
data from each captured WRP. Radio collars were fitted to a select number of WRPs for post-
release monitoring. 

Further translocation from the site will only be considered as a last resort option should post-
construction monitoring of the WRP on the site demonstrate that there is a sustained and 
significant decline in the WRP population. Further details relating to post-construction 
translocation is provided in Section 4. 

The DSEWPaC considers translocation of WRP from the site as a last resort however notes the 
DER requirement to translocate WRP prior to the commencement of construction. The 
DSEWPaC considers that the Commonwealth conditions of approval are not inconsistent with this 
requirement. 

3.4	   Western	  Ringtail	  Possum	  Management	  on	  the	  Busselton	  Hospital	  
Site	  

The primary aim is the long-term preservation of the WRP and connectivity of its habitat within the 
site. However, it is also acknowledged that the removal of habitat has the potential for short-term 
impacts on the WRP. 

The Plan focuses on improving the natural attributes and values that the site currently supports. In 
this regard, the provision of landscaping enhancement (e.g. through in-fill planting and restoration 
of understorey vegetation) of the conservation area is considered appropriate to enable passive 
use and appreciation of the area within the overall context of the site.  

Every effort has been made to retain mature Peppermint trees in the development area and 
landscaping works will be implemented in a manner that is sympathetic to the conservation of 
WRP. The EPBC referral initially referred to the removal of no more than 238 Peppermint trees in 
the development area. This number has since been revised down to no more than 158 
Peppermint trees in the development area following further detailed site planning and building 
design. 

The following sections discuss the management and mitigation measures to be implemented for 
the conservation of the WRP in-relation to the relevant stage at which these measures need to be 
implemented or commenced over the life of the project. The management and mitigation 
measures have been divided into the following three phases: 

• Planning and design – for all mitigation measures proposed pre-clearing and prior to the 
commencement of ground works and construction. 

• Construction – for all mitigation and management proposed during construction and clearing. 

• On-going monitoring – for management measures proposed both during and beyond the 
construction phase of the project. 

3.5	   Planning	  and	  Design	  
The following planning and design management measures will be implemented during the 
planning and design phase of the Project: 
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M1 Clearing of WRP habitat will be undertaken in accordance with the conditions of approval 
and the requirements of this management plan, with a maximum of 158 Peppermint trees 
to be cleared from the development area.  However, clearing of WRP habitat will be kept 
to the minimum necessary for safe construction and operation. Where peppermint trees 
are retained within the development footprint they will be protected by fences during 
construction. Clearing is to be restricted to the period between 1 June and 30 October.   

M2 Previously disturbed areas will be used in preference to undisturbed areas. 

M3 Roads, paths and linear infrastructure (e.g. car parks) will be designed to minimise local 
habitat fragmentation.  

M4 On-site retention of approximately 6.3 ha Peppermint Woodland as a conservation area 
(see Figure 2). The site is Crown Land vested with the Minister for Health. There will be no 
change to the current vesting of the site.  However, a covenant under Section 15 (7) (b) of 
the Land Administration Act 1997 will be registered against the Crown Land title. The 
covenant will include the requirement that the Conservation Area is retained and enhanced 
as outlined in this Plan, the Revegetation Management Plan and other referral documents. 
This would occur within 12 months of completion of construction and demolition. 

M5 Erect fixed/permanent fencing to mitigate disturbance associated with spill over activities 
from surrounding land users, to control access into the conservation area and to prevent 
uncontrolled dog entry into the conservation area. To include controlling access to the 
perimeter of the area and pedestrian paths through the conservation area. Lockable gates 
to be provided to allow vehicular access for site maintenance and fire management. 
Fencing will also be provided at the back of residential properties on the western side of 
the conservation area. 

M6 Prepare and implement a Detailed Busselton Health Campus - Revegetation Management 
Plan that must be submitted to the DSEWPaC and approved by the Minister within six 
months of the date of the Commonwealth approval (Appendix D). The plan will include the 
following, measures: 

• Revegetation/in-fill planting of no less than 360 Peppermint Trees (sp.) (including no 
less than 200 advanced saplings) and/or understorey species, including the installation 
of irrigation.  

• Develop and implement weed management procedures, including mulching to prevent 
proliferation of weeds and cease current mowing practices. Additional management 
methods to include mechanical removal and spraying using appropriate herbicides as 
well as subsequent mulching to suppress future weed growth and to maximise 
moisture retention 

• Monitor revegetation success for no less than 2 years post-construction using ground-
based methods (e.g., photo-points, quadrats or transects) and repeat monitoring again 
at Year 5 and Year 10 post construction.  

• Landscaping of development area to include Peppermint trees where practical, noting 
that future expansion work (if required) may occur in the development area in 
accordance with the relevant environmental approvals. 

M7 Install signage to educate local users and visitors to the presence and importance of the 
WRP. Signage to require that dogs are kept on the leash.  Signage will be placed at 
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strategic entry/exit points where controlled pedestrian access through the site will be 
provided i.e. along pedestrian access paths (Figure 2). 

M8 Prepare and implement a Fire Prevention and Management Plan in consultation with and 
the approval of FESA to include: 

• The provision of a 3 m firebreak/access track between the conservation area and the 
residences to the southwest of the site – note that this will not require the removal of 
any existing Peppermint trees. 

• The provision of a 20 m fire management zone between the conservation area and 
buildings (retained and future) – note that the fire management zone will require the 
on-going management of dry fuel on the ground but will not involve the removal of tree 
canopy. Canopy pruning will only be conducted when overhanging braches are 
considered a safety issue. 

• The installation of fire hydrants. 

• The installation of gates to permit access by fire trucks if required. 

3.6	   Construction	  
Construction is defined as including all enabling works (including tree clearing), building of the 
new Busselton Health Campus (including works following demolition) and the demolition of 
buildings in the development area that are not being retained. 

The following management and mitigation measures relevant to the protection of the WRP and 
associated habitat will be implemented during the construction phase of the project: 

M9 Implement an induction program which alerts site contractors that the site hosts the 
conservation significant WRP.   

The induction program will inform contractors that clearing is to be conducted between 1 
June and 30 October, that clearing is restricted to the development area as depicted in 
Figure 2 and that a qualified zoologist with a Regulation 15 licence must be in attendance 
during clearing and demolition of buildings in the development area.  Contact details for 
wildlife carers/handlers will be provided to the contractors so that in the event of an injury 
to a WRP during site works, a wildlife carer can be called on-site to collect the injured 
animal.  Contractors will be required to record all WRP deaths and injuries, and report this 
information to the Department of Health or its nominated representative.  

M10 Erect a temporary fence (minimum height of 210 cm) around the construction area, to 
prevent incursions into WRP habitat outside the development area. In addition, fence the 
conservation area while the habitat revegetation program is being implemented.   

M11 The Department of Health will collaborate with the DPaW to undertake a WRP 
Translocation Program, involving the translocation of WRPs from the development area 
between 1 June and 30 October 2012 prior to tree clearing. The release site will be within 
a secure predator-proof enclosure in the Perup National Park.  Results of this translocation 
program will be reported by DPaW to the Department of Health and DSEWPaC on an 
annual basis for a period of two years to guide future management practices.  

• The translocation will be managed by the DPaW who will be responsible for having all 
relevant permits in place prior to the commencement of the translocation operation.  
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The proponent will fund the removal and translocation of the possums in the 
development area to a DPaW approved release site as well as 24 months of 
monitoring of a selected number of the released possums. On-going monitoring 
beyond this period will be the responsibility of the DPaW. The number of possums to 
be monitored will be agreed with DPaW.  

• After fencing the construction area and prior to the commencement of the tree clearing 
operation the number of WRP occupying the construction zone will be confirmed and 
all WRP located within the zone will be captured. The capture process will involve 
tranquilising possums, collection of the individual morphometric and health 
parameters, fitting of radio collars followed by transportation to the release site and 
subsequent release and post-release monitoring.  

• A fauna spotter will be present on site during site clearing and demolition of existing 
buildings not being retained in the development area to ensure the welfare of 
individual WRPs during the operation. The fauna spotter will be a suitably qualified 
zoologist with an approved Regulation 15 DPaW fauna relocation licence.  

• The translocation program will occur between 1 June and 30 October 2012.   

• The DPaW will provide the results of all translocation activities to the Department of 
Health and DSEWPaC on an annual basis for a two year period. 

M12 Employ an appropriately qualified zoologist (with a DPaW regulation 15 licence) as a 
spotter during site clearing and demolition works (in addition to the translocation program) 
to ensure that WRP mortalities and injuries are avoided as far as practicable. A wildlife 
carer should also be available on-call during the project, should any WRPs be found within 
the construction area. 

M13 Undertake clearing from Bussell Highway towards areas of WRP habitat to encourage any 
WRP present to relocate to these areas. 

M14 Avoid stockpiling cleared vegetation material on-site.  Where material cannot be removed 
from the site, material must be mulched immediately. 

3.7	   On-‐going	  Monitoring	  

3.7.1	   Tree	  Health	  Monitoring	  
M15 Monitor tree health twice a year during construction and for no less than two years post-

construction using ground-based and remote sensing methods (Tree Health Monitoring 
Procedure is attached as Appendix E). Monitoring will then be undertaken once a year at 5 
and 10 years post-construction. Twice yearly monitoring will be undertaken in 
approximately March and September of each year to allow comparison with previous 
monitoring results. Annual monitoring will be undertaken in approximately September. 

3.7.2	   Revegetation	  Monitoring	  
M16 Monitor revegetation success annually during construction and then for no less than two 

years post-construction using ground-based methods (e.g. photo-points, quadrats or 
transects) and repeat at Year 5 and Year 10 post-construction to determine survival and 
contribution of the planted trees to the creation of WRP habitat. 
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3.7.3	   On-‐Site	  Western	  Ringtail	  Possum	  Monitoring	  
M17 Monitor the WRP population twice a year during construction, twice per year for two years 

following construction and then annually until year 5 (post-construction) and again at year 
10 (post-construction) using ground-based methods (WRP Monitoring Procedure is 
attached as Appendix F). If during the period of twice yearly monitoring there is a greater 
than 20% reduction in the baseline population, twice yearly monitoring will be extended for 
a period agreed between DER, DPaW, DSEWPaC and Department of Health. 

• Undertake a WRP survey within two months of the completion of the translocation 
program to establish a baseline population remaining on the site.  

• Following each WRP monitoring survey the results will be compared with the baseline 
survey described above (with consideration of seasonal variation) and where there is a 
20% reduction in the number of individuals recorded, the DSEWPaC and the DER will 
be notified by the Department of Health. The information will be made available on the 
Department of Health’s website for transparency purposes. Summary of the monitoring 
data will be reported annually to the DER, DPaW and DSEWPaC. 

• Monitoring will be consistent with the baseline monitoring completed to date by Coffey 
Environments (Coffey Environments, 2009). It will involve traversing the site by foot 
during day time hours searching for possum dreys, and nocturnal spotlighting over two 
evenings using head torches. The location of dreys and WRPs will be recorded using 
a hand-held GPS. Monitoring will be conducted twice per year (nominally in 
February/March and November/December) and undertaken by personnel with 
demonstrated experience in conducting WRP surveys.  

3.8	   Off-‐site	  Rehabilitation	  
M18 To offset the loss of habitat for the WRP, the Department of Health must prepare (in 

consultation with the DER and the DPaW) and submit to the DSEWPaC within 6 months of 
the Commonwealth approval a Tuart Forest National Park Rehabilitation Plan which will 
outline the details of a rehabilitation program for at least 4 ha within the Tuart Forest 
National Park. The plan will include time lines for implementing the rehabilitation program. 

3.9	   Management	  Summary	  
Table 4 provides a summary of the management and mitigation measures proposed in this 
Chapter for the protection of the Western Ringtail Possum. 
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Table 4 Summary of the Management and Mitigation Strategies Proposed for the Protection of Western Ringtail Possums  

Management 
Measure No. 

Phase Management/Mitigation Action Responsible 
Party 

Timing Duration 

M1 Planning and 
design 

Clearing of WRP habitat will be undertaken in accordance with the 
conditions of approval and the requirements of this management plan, 
with no more than 158 Peppermint trees to be cleared from the 
Development area.  However, clearing of WRP habitat will be kept to the 
minimum necessary for safe construction and operation. Where 
peppermint trees are retained within the development footprint they will 
be protected by fences during construction.  Clearing is to be restricted to 
the period between 1 June and 30 October.   

DOH Pre-construction / during 
construction 

M2 Use disturbed areas in preference to undisturbed areas DOH Pre-clearing  

M3 Minimise habitat fragmentation DOH Pre-clearing  

M4 Secure the 6.3ha Conservation Area as depicted in Figure 2. Put in place 
a covenant on the Crown Land Title, noting the retention and 
enhancement of the Conservation Area. 

DOH Post construction (within 12 months 
of completion of construction and 
demolition) 

M5 Erect permanent fencing around the perimeter of the Conservation Area.  
Ensure that a dog-proof fence is erected along pedestrian access ways to 
prevent incursion of dogs into the Conservation Area. 

DOH During construction  

M6 Prepare and implement a Detailed Busselton Health Campus - 
Revegetation Management Plan that must be submitted to the 
DSEWPaC and approved by the Minister within six months of the date of 
the Commonwealth approval. 

DOH Preparation of plan for approval by 
DSEWPaC within 6 months of 
Commonwealth approval.  
Implementation during and post 
construction, once approved.  

M7 Install educational signage at strategic entry/exit points where controlled 
access through site is provided i.e. along pedestrian access paths. 

DOH During construction 

M8 Prepare and implement a Fire Prevention and Management Plan in 
collaboration with and approved by FESA 

DOH/FESA Preparation of draft plan pre-
clearing and implementation of 
approved plan during and post 
construction 
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Table 4 Summary of the Management and Mitigation Strategies Proposed for the Protection of Western Ringtail Possums (cont’d) 

Management 
Measure No. 

Phase Management/Mitigation Action Responsible 
Party 

Timing Duration 

M9 Construction 
 

Implement an induction program which alerts site contractors that the site 
hosts the conservation significant WRP.  The induction program is to, at 
the minimum; notify contractors that site clearing is restricted to the 
development area, that clearing can only be undertaken between 1 June 
and 30 October and under the supervision of a qualified zoologist who 
possesses a Regulation 15 licence from the DPaW.  Site contractors are 
to record all WRP deaths or injuries and report this information to the 
Department of Health or its nominated representative.  In the event of a 
WRP being injured during site works, the site contractor is to contact a 
wildlife carer. 

DOH Prior to and during construction 

M10 Erect a fence (temporary) with a minimum height of 210cm around the 
construction area 

DOH During construction (prior to 
commencement of tree clearing) 

M11 Implement a translocation program between 1 June and 30 October 
immediately prior to the commencement of construction and undertake 
monitoring of the translocated WRPs for two years to ensure that the 
short-term impacts to the local WRP population are avoided.  The DOH 
will fund the implementation of the translocation program and costs 
associated with two years of monitoring. 

DPaW During construction ( following M10 
and immediately prior to the 
commencement of tree clearing) 

M12 Provide an experienced zoologist (with a DPaW Regulation 15 Licence) 
as a spotter during tree clearing works and during demolition of existing 
buildings and a wildlife carer on-call during construction, should any 
WRPs be found in the development area. 

DOH During construction  

M13 Commence the clearing from Bussell Highway towards the conservation 
area 

DOH During construction (tree clearing) 

M14 Avoid stockpiling cleared vegetated material on-site. Where material 
cannot be removed from the site, material must be mulched immediately. 

DOH During construction 
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Table 4 Summary of the Management and Mitigation Strategies Proposed for the Protection of Western Ringtail Possums (cont’d) 

Management 
Measure No. 

Phase Management/Mitigation Action Responsible 
Party 

Timing Duration 

M15 On-going 
Monitoring 

Implement a tree health monitoring program as described in this 
Management Plan and detailed in the Busselton Health Campus – 
Revegetation Management Plan. 

DOH Twice a year during construction, 
and for no less than two years post-
construction. Annually at 5 year and 
10 years post-construction. 

M16 Implement a revegetation monitoring program as described in this 
Management Plan and detailed in the Busselton Health Campus – 
Revegetation Management Plan. 

DOH Annually during construction, and for 
no less than two years post-
construction and then repeated at 5 
year and 10 years post-construction. 

M17 Monitor the WRP population using ground-based methods as described 
in Section 3.7.3 above and the WRP Monitoring Procedure (Appendix F).   

DOH To commence within two months of 
translocation. Monitoring to be 
conducted twice per year during 
construction, twice per year for two 
years after construction and then 
annually until year 5 (post-
construction) and again at year 10 
(post-construction). 

M18 Construction To offset the loss of habitat for the WRP, the Department of Health must 
prepare (in consultation with the DER and DPaW) and submit to the 
DSEWPaC within 6 months of the Commonwealth approval a Tuart 
Forest National Park Rehabilitation Plan which will outline the details of a 
rehabilitation program for at least 4ha within the Tuart Forest National 
Park. The plan will include time lines for implementing the rehabilitation 
program. 

DOH Within 6 months of the date of the 
Commonwealth approval 
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4. CONTINGENCY MEASURES 

4.1	  	   Western	  Ringtail	  Possums	  on	  Site	  
A significant decline will be a change in population that is more than 20% outside of the range 
already established for that time of year through monitoring on site with consideration to an 
amended range based on completion of amended baseline surveys immediately following the 
translocation program. 

A 20% trigger level has been selected on the basis that there is a larger natural variation in the 
population from year to year and that the site is open to natural migration and dispersal to 
surrounding remnant vegetation.   

The Department of Health commits to the implementation of the following contingency approach if 
it is determined that there is a significant decline in the resident WRP population.  

• Immediately notify the DER and DSEWPaC if a 20% reduction (in comparison with post 
translocation baseline data) in WRP numbers have been recorded. 

• Determine, in consultation with the DER and the DPaW, if the reduction is a site-specific 
occurrence or if it is consistent with regional trends. 

• If the decline is a site-specific occurrence, determine in consultation with the DER and the 
DPaW, the cause of the decline (e.g. habitat condition decline, disease, predation etc). 

• If the decline is a site-specific occurrence, develop an appropriate response in agreement 
with the DER and the DPaW (e.g. if predation is considered the cause of local decline, 
implement predator control). 

• Translocation of further WRPs will be considered as a last resort if it is determined that 
translocation is an immediate and appropriate response to mitigate any further losses. 
Translocation of only a small group of WRPs would be considered a last resort should local 
grazing pressure be considered as the primary cause for local decline. 

• Implement the agreed management response in consultation with DER and the DPaW. 

• Monitor and report on the outcomes of the management response to DSEWPaC, DER and 
DPaW. 

4.2	   Revegetation	  
In the event that the revegetation monitoring detects a survival rate of less than 90% of the 360 
trees planted as part of the mitigation strategy or the canopy health monitoring records any 
decline of tree health across 30% or greater of the conservation area, the DER will be notified 
immediately and the cause of the decline will be investigated by the revegetation consultant, in 
consultation with and approved by the DER and the DPaW.   

In the case of the revegetation program, if a success rate less than 90% is recorded, the 
Department of Health commits to implementing an infill planting program within 12 months of the 
finding to ensure that the 90% success rate of the 360 trees is achieved with on-going monitoring 
of the newly planted trees for a further two year period from the time of re-planting. Additional 
watering throughout the summer may also be implemented to assist vegetation survival. The 
Busselton Health Campus - Revegetation Management Plan will provide further details detail on 
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methods, measureable criteria and maintenance of the full revegetation work inclusive of 
understorey.  

4.3	   Tree	  Health	  
If the canopy health monitoring detects a decline in the canopy health of the conservation area, 
the Department of Health will notify and consult with the DER and the DPaW to discuss whether 
the decline is a local occurrence or a regional occurrence. Trigger levels for decline in tree health 
will be considered as either; 

• A catastrophic decline, which would be considered a 20% or greater reduction in tree 
canopy. 

• A general decline in tree health of 30% or greater of the entire site (as determined through 
aerial imagery). 

Comparison of remote sensing data at a regional level will be considered during all tree health 
monitoring where practical. The Department of Health will implement remedial measures agreed 
with DER and DPaW and continue monitoring for a further two-year period. These measures may 
include, but not limited to, altering the irrigation regime, undertaking additional infill planting, and 
implementing pest management measures or modify site management practices. 
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5. AUDITING AND REPORTING 
The implementation of management and mitigation strategies identified in this Management Plan 
will be an on-going process and considered the responsibility of the Department of Health or its 
nominated authorised representative(s).   

The measures described are designed to be flexible in responding to changes in the natural 
environment and community values. As such, a program of monitoring the success of the 
strategies proposed in this Management Plan will be essential for the purposes of reviewing and 
updating the plan.  

The Department of Health will prepare an annual report, which will document its progress in 
meeting the requirements of the DER clearing permit and the Commonwealth environmental 
approval.  A written report will be provided to the DSEWPaC and DER on or before 30 June of 
each year outlining the activities implemented between 1 January and 31 December of the 
preceding year.   
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APPENDIX A 
EPBC	  Approval	  

(Note:	  Conditions	  8	  and	  10(a)	  and	  Attachment	  A	  of	  this	  approval	  are	  superseded	  by	  
Appendix	  B) 
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APPENDIX B 
Variation	  to	  EPBC	  Approval	  
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APPENDIX C 
Native	  Vegetation	  Clearing	  Permit	  
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APPENDIX D 

Revegetation	  Management	  Procedure	  
The following outlines a Revegetation Management Procedure. On appointment of a Flora and 
Revegetation Consultant a more detailed Busselton Health Campus - Revegetation Management 
Plan, as required by the Commonwealth conditions of approval, will be prepared and should be 
read in conjunction with this Management Plan.  

Revegetation	  of	  Peppermint	  Trees	  
Based on the proposed development footprint, the Department of Health has been granted 
Commonwealth approval to clear a maximum of 158 Peppermint trees from the development 
area.  However, every opportunity will be taken in the detailed design phase of the project to 
minimise the number of trees that need to be cleared in the development area. 

The proponent therefore commits to the planting of no less than 360 Peppermint trees in the 
conservation area. Of these, a minimum of 200 advanced saplings will be planted, mulched and 
trickle irrigated (or other appropriate irrigation method) to maximise survival (estimated 90% 
survival) and growth rate.   

The conservation area contains degraded areas which lend themselves to two types of 
revegetation: 

• Revegetation Type 1 – typically consists of very degraded open areas which can be planted at 
a much higher density, e.g. up to 1 tree per 5 m2. 

• Revegetation Type 2 – areas that could benefit from supplementary planting at a reduced 
density (nominally 1 tree per 20 m2).   

There is approximately 0.97 ha of Type 1 revegetation and 0.6 ha of Type 2 revegetation 
available indicating that the site can accommodate the nominated level of planting of Peppermint 
trees. 

In addition to the above, the Department of Health commits to the enhancement and revegetation 
of understorey species in the Conservation Area. 

It should also be noted that the landscaping of the redevelopment area will be undertaken using 
plant species that are Western Ringtail Possum friendly and will include Peppermint trees as well 
as other species of plants that provide foraging resources eg Callistemon spp. This is in addition 
to the commitment to plant at least 360 trees in the conservation area. 

Landscaped areas installed during this initial phase in the development area may also be 
removed if these are located in a zone that is determined at a future stage as an area needed for 
further expansion. 

Revegetation	  of	  Conservation	  Area	  
Future management of the conservation area will require an adjustment to existing site 
management practices. The Department of Health is required, as part of the Commonwealth 
conditions of approval, to prepare and implement a Busselton Health Campus - Revegetation 
Management Plan for the conservation area. Management measures directly related to 
revegetation include: 



 

 

• Initial and on-going weed control measures including mechanical removal and spraying using 
appropriate herbicides as well as subsequent mulching to suppress future weed growth and to 
maximise moisture retention. 

• Planting of no less than 360 trees with a minimum of 200 advanced saplings to be planted in 
areas identified for revegetation as outlined above. 

• Revegetation and enhancement of understorey of the Conservation Area. 

• Use of trickle reticulation (or other suitable method) to planted Peppermint trees to maximise 
survival and growth rates. 

• Access management to address unauthorised vehicular access, manage spill over activities 
from adjacent residences, control pedestrian and uncontrolled dog access and maximise the 
opportunities for establishment of native vegetation. This will be achieved through: 

– Installation of fencing around the perimeter of the conservation area to prevent vehicle 
access and uncontrolled dog access. 

– Installation of a fence to separate the residences on the west side of the site from the 
conservation area. 

– Installation of lockable gates to enable authorised vehicular access for on-going 
management and fire response. 

– Construction of pedestrian paths (along existing tracks as a matter of preference) 
using compacted limestone (or some other appropriate material). 

– Installation of signage advising users that dogs should be restrained at all times, that 
visitors should stay on designated paths and educating visitors about the presence of 
the WRP and conservation values of the area to maximise revegetation success. 



 

 

APPENDIX E 

Tree	  Health	  Monitoring	  Procedure	  
This procedure has been prepared to outline the Tree Health Monitoring procedure to be 
implemented within the Conservation Area of the Busselton Health Campus site and is also 
detailed in the Busselton Health Campus – Revegetation Management Plan.  The baseline for the 
tree health monitoring was undertaken in September 2010 with a follow-up survey undertaken in 
March 2011. These two survey periods represent baseline data for winter (September; after 
winter rain) and summer (March; after summer drought) health of the trees. The methodology 
employed utilised a combination of on-ground visual survey and digital multi-spectral imagery. 
The methodology for each survey method is described below. 

On-‐ground	  Visual	  Health	  Survey	  

The on-ground visual health survey involved the establishment of four transects of 100 m in 
length and the tagging of 152 individual trees along these transects, within the site (112 in 
September 2010 and a further 40 in March 2011). Every tree along the transect 5m either side of 
the transect centreline was also tagged (138 trees). This equated to a total of 290 trees tagged 
throughout the site.  The tags were attached with wire loosely wound around the tree in a way 
which would not hinder future growth and girth expansion of the tree. 

The September 2010 winter baseline survey was undertaken on 21 and 22 September 2010 and 
the March 2011 summer baseline survey was undertaken on 24 and 25 March 2011. 

The four transects were established within areas of dense canopy growth in the north of the site 
and the southwest corner. Posts were left in the ground at 10m intervals with photos taken from 
each post. Photos were also taken from the north side of every individual tree during the first 
monitoring period, where practicable. These photos may or may not be used in determining the 
health of the tagged trees. The following information was collected from each tagged tree within 
the site: 

• Species – The species identification of each tree tagged was recorded (e.g. Agonis flexuosa); 

• Estimated height – The height of each tagged tree was estimated visually to the nearest half 
metre (e.g. the nearest 0.5 m); 

• Number of trunks – The number of trunks originating from the base of the tree was counted. 
This value can be fairly arbitrary with the possibility of two or more trees considered to be the 
one tree. 

• Crown Position – The position of the crown was estimated based on the height of the tree 
and is considered to be a function of the individual live crown in relation to the surrounding 
overstorey.  Tree height between 2.5 m and 7 m was considered to have a Lower Crown 
Position; tree height between 7.5 m and 8.5 m was considered to have a Middle Crown 
Position; and tree height exceeding 9 m was considered to have an Upper Crown Position; 

• Vigour – A visual assessment of the crown vigour of individual trees classified into three 
categories.  Vigour Class 1 are trees that are considered to have a healthy percentage of live 
canopy and Vigour Class 3 are trees that are considered to have a very poor-degraded 
percentage of live canopy. Vigour Class 2 are trees that are considered to be somewhere 
between healthy and unhealthy.   



 

 

The Vigour Class ratings ranged from 1 (for a healthy tree) through to 3 (for an unhealthy, 
dying or dead trees) with a rating of 1.5 or 2.5 used for trees considered to be in between 
either 1 and 2 or 2 and 3. 

• Crown Density – Is an estimate of the proportion of the crown volume that contains biomass  
(e.g. green foliage, branches and reproductive structures) compared to if the entire canopy 
was well vegetated (e.g. 100%). Crown density is recorded as a percentage or calculated 
using recognised methodology. Canopy cover can also be estimated from the remote sensing 
imagery described below; 

• Foliage Transparency – Is an estimate of the absence of foliage where foliage would 
normally occur. Foliage transparency is directly related to Crown Density. Foliage 
Transparency is recorded as a percentage; 

• Crown Dieback – Is a measure of the proportion of the crown that has experienced recent 
dieback from branchlets and canopy branches. Crown Dieback has been recorded into one of 
seven categories based on a percentage of crown dieback. The categories are: 

– 0 to 5% = Category 1. 
– 6 to 10% = Category 2. 
– 11 to 20% = Category 3. 
– 21 to 40% = Category 4. 
– 41 to 60% = Category 5. 
– 61 to 80% = Category 6. 
– 81 to 100% = Category 7. 

• General Tree Observations – The following observations of each tagged tree were also 
recorded. These observations do not generally suggest a tree is in decline; 

– Insect Damage – Notes were taken from each tagged tree on obvious signs of insect 
damage (e.g. damage from Insect Borers). Generally trees are able to cope with some form 
of insect activity and trees provide a niche for many insect species (e.g. spiders etc); 

– Pathogens – Notes were taken from each tagged tree if obvious signs of pathogens were 
evident (e.g. cankers, fruiting bodies); 

– Epicormic Growth – Notes were taken from each tagged tree if epicormic growth was 
seen.  Epicormic growth is a response to stress (e.g. fire) and new shoots are produced 
from epicormic buds; 

– Flowering and/or Fruiting – Notes were taken from each tagged tree if the tree was 
flowering or had new fruits; and 

– The Presence of Possums or Dreys – Notes were taken from each tagged tree if a 
possum was recorded from within the tree (asleep in the tree during the day) or a possum 
drey was recorded from the tree. 

Diameter at Breast Height (DBH) was not taken during this survey. DBH are considered to be a 
long term tool for determining tree health and data is generally only collected once every year or 
two. It was decided not to be collected during the initial baseline (winter and summer) surveys 
because they had already been collected in 2009 by SurvCon Pty Ltd during a survey of the trees 
located on the site. It is expected that DBH values will be collected in 2011. 



 

 

Digital	  Multi-‐Spectral	  Imagery	  

SpecTerra Services provide airborne remote sensing imagery for vegetation mapping and 
monitoring projects.  SpecTerra were commissioned to provide a Digital Multi-Spectral Imagery 
(DMSI) of the hospital site and surrounds to provide accurate imagery of the health of the 
vegetation. The initial fly-over is considered to be baseline and further subsequent flights will 
allow comparisons to be made between the fly-overs. SpecTerra refer to this as ‘change 
detection’. The technique can be used to determine whether the vegetation is improving or 
declining based on plant cell density values. 

SpecTerra Services undertook the initial fly-over on 1 October 2010 using a HiRAMs07-01 
camera with a 28.00 mm focal length with a CCD (Charge-Coupled Device) array size of 
2048 x 2048 with an acquisition resolution of 0.25 m to capture the digital imagery. 

SpecTerra Services undertook the follow-up flight on 14 March 2011 using a HiRAMS0803 
camera utilising the same focal length, CCD array size and acquisition resolution as the October 
2010 fly-over. 

The imagery’s were taken at four band lengths ranging from Blue (450 nm) to Near Infra-red 
(780 nm) with additional Green (550 nm) and Red (675 nm) Band lengths. 

Using the data obtained from the fly-overs, SpecTerra are also able to compare Plant Cell Density 
(PCD) values between the subsequent flights to determine whether there is a notable PCD 
change between the different flight periods.  

The two flight periods are considered to be winter and summer baseline data with meaningful 
results determined from comparative flight times (e.g. September 2010 compared to September 
2011). 
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APPENDIX F 

Western	  Ringtail	  Possum	  Monitoring	  Procedure	  
This procedure has been provided to outline the Western Ringtail Possum monitoring procedure 
to be implemented within the Busselton Health Campus site.  

The monitoring procedure will be consistent with previous monitoring conducted for baseline 
monitoring. A new baseline will be established following the completion of the translocation of 
WRPs from the site. 

The Department of Health is committed to the implementation of a monitoring program that 
monitors the resident Western Ringtail Population. Monitoring will be undertaken twice a year 
during construction and for the first two years following construction and then annually until year 5 
(post-construction) and again at year 10 (post-construction). 

If, in the period up to two years post-construction, there is a reduction in the post-translocation 
WRP population of 20% compared to the post-translocation baseline, six-monthly monitoring will 
be extended for a period agreed between the DER, DPaW and Department of Health, to 
determine the medium and long-term persistence of the resident WRP population. 

Reporting to DSEWPaC, DER, DPaW and the Department of Health following each survey with 
comparisons of population size over the full period of monitoring will be coordinated by the 
Department of Health. The reports will be made available on the Department of Health website. 

Monitoring	  
The methodology of the monitoring program will be consistent with the methodology employed by 
Coffey Environments in undertaking WRP surveys on the site prior to the commencement of 
construction. It will involve traversing the site by foot during day time hours searching for possum 
dreys, and nocturnal spotlighting over two evenings using head torches. The location of dreys and 
western ringtail possums will be recorded using a hand-held GPS. Monitoring will be conducted 
twice per year (February/March and November/December) and undertaken by appropriately 
qualified personnel. 

Data collected from the monitoring will be collated and reported to DSEWPaC, DER, DPaW and 
the Shire of Busselton after each survey.  Data will also be made available on the Department of 
Health’s website for continued transparency. 

Contingency	  Measure	  
A significant decline will be a change in population that is more than 20% outside of the baseline 
levels (e.g. measured against post-translocation possum numbers) with consideration of seasonal 
variation found to occur on the Busselton Health Campus site by Coffey Environments during  
pre-construction surveys.  

A 20% trigger level has been selected on the basis that there is a natural variation in the 
population from year to year that is greater than 20% and that the site is open to natural migration 
and dispersal to surrounding remnant vegetation. 

The Department of Health commits to the implementation of the following contingency approach if 
it is determined that there is a significant decline in the resident western ringtail possum 
population: 



 

 

• Immediately notify the DER and DSEWPaC that a 20% reduction (in comparison with pre-
construction data) in western ringtail possum numbers have been recorded. 

• Determine, in consultation with the DER and the DPaW, if the reduction is a site specific 
occurrence, or if it is consistent with regional trends. 

• If the decline is a site-specific occurrence, determine in consultation with the DER and the 
DPaW, the cause of the decline (e.g. habitat condition decline, disease, predation etc). 

• If the decline is a site-specific occurrence, develop an appropriate response in agreement with 
the DER and the DPaW (e.g. if predation is considered the cause of local decline, implement 
predator control). 

• Translocation of further WRPs will be considered if it is determined (in consultation with DER 
and the DPaW) that translocation is an appropriate response to mitigate any further losses. 
Translocation is considered a last resort should local grazing pressure be considered as the 
primary cause for local decline.  

• Implement the agreed management response in consultation with DER and the DPaW. 

• Monitor and report on the outcomes of the management response to DSEWPaC, DER and 
DPaW. A written report is to be provided to the DSEWPaC and DER on or before 30 June of 
each year outlining the activities implemented between 1 January and 31 December of the 
preceding year. 

 

 

 




