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1 Introduction 

1.1 Background 

Maclean Estates Pty Ltd (the Proponent) will be required to deliver environmental offset as 

compensation for residual significant impacts to habitat for Matters of National Environmental 

Significance (MNES) as part of the North Maclean Industrial Development (the Proposed 

Action).  

A draft Offset Area Management Plan (OAMP, this document), prepared in accordance with 

the Commonwealth Government’s Department of Climate Change, Environment, Energy and 

Water (DCCEEW) Environment Protection and Biodiversity Conservation Act 1999 

Environmental Offsets Policy (EPBC Offset Policy), is a requested requirement of the 

Preliminary Documentation submission for EPBC Application 2022/09304. 

1.2 Purpose of Offset Area Management Plan 

A request for Additional Information (AI), received from DCCEEW on 16 November 2022, 

stated: 

“If an offset is required, the preliminary documentation must include either a draft 

Offset Management Strategy (OMS) or a draft Offset Area Management Plan 

(OAMP) as an appendix for assessment and approval. If an Offset Area has been 

nominated, then provide an OAMP.” 

On this basis, an OAMP is warranted given that a proposed Offset Receiving Site (ORS) has 

been identified by the Proponent. 

The overarching purpose of this draft OAMP is to address the information requirements 

specified in Attachment B of the Additional Information request. A cross-reference between 

the requirements of Attachment B of the AI and the information presented in this draft OAMP 

is provided in Attachment 1. 

In summary, this draft OAMP provides details of:  
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 The environmental offset required to be delivered by the Proponent as a consequence 

of anticipated residual significant impacts of the Proposed Action 

 The proposed ORS, including location, size, condition, and relevant ecological/species 

values present 

 How the nominated ORS will be legally secured 

 The nature of the conservation gain, including completion criteria, to be achieved over 

the nominated offset period for relevant MNES on the proposed ORS 

 Land management actions required over the offset period to support progress towards 

achieving the completion criteria 

 A monitoring program required to measure progress towards achieving the completion 

criteria, including corrective actions 

 Adaptive management, including corrective actions, and reporting requirements for the 

duration of the offset period. 

1.3 Limitations 

This draft OAMP is to be read in conjunction with the Preliminary Documentation Report (28 

South Environmental, 2023) and generally aligns with relevant principles and sections of the 

Environmental Management Plan Guideline (Department of Environment, 2014). 

Values that have been adopted for use in calculations for Modified Quality Habitat Assessment 

(MQHA), using the Offsets Assessment Guide (Department of Environment, 2012), are 

introduced and justified within the Preliminary Documentation Report (28 South 

Environmental, 2023). Quality value changes in this assessment reflect implementation of the 

specific actions listed in this OAMP (Section 6). 

Survey methods deployed over the ORS incorporated standard practices from the Guide to 

Determining Terrestrial Habitat Quality: A toolkit for assessing land based offsets under the 
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Queensland Government Offsets Policy Version 1.2 1  (Department of Environment and 

Science, 2020) combined with the specific stocking rate factors from the How to Use the 

Offsets Assessment Guide (Department of Environment, n.d.). 

1.4 Responsible entities 

The roles and responsibilities of relevant entities are provided in Table 1. The roles presented 

here exclude the regulatory role undertaken by the Commonwealth Government for the 

assessment and approval of the offset and the Queensland Government for registering and 

declaring the Voluntary Declaration over the nominated ORS. 

Table 1. Roles and responsibilities of relevant entities 

Role: Proponent Entity: Maclean Estates Pty Ltd 

Responsibilities: 

 Preparation and lodgement of the Legally Binding Mechanism (V-DEC – see Section 2) with 
the Queensland Government. 

 Obtain and comply with all conditions of the EPBC approval for the Proposed Action. 

 Enter into a commercial agreement with an Offset Provider for the delivering of EPBC 
compliant offsets. 

 Fund all management obligations / actions / tasks as listed in the approved OAMP at the 
offset site for the life of offset. 

 Report on the EPBC approval in Annual Compliance Reports or as triggered within 
conditions. 

Role: Environmental Consultant Entity: 28 South Environmental (or future independent 
consultant) 

Responsibilities: 

 Collection, interrogation and analysis of robust scientifically justified survey data for use as 
the baseline values at the offset site. 

 Repeating surveys as per the currency in this Offset Management Plan or as per conditions 
of approval for measuring improvement outcomes. 

 Assist with the preparation and lodgement of the Legally Binding Mechanism (V-DEC – see 
Section 2) with the Queensland Government. 

 

1 While Version 1.2 is not the most contemporary Version of this Document (Version 1.3 Feb, 2020 is 

most recent), DCCEEW has specified that assessment against Version 1.2 is required.  
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 Audit offset reports against approval conditions as part of the Annual Compliance Reports 
for the Proposed Action 

Role: Offset Provider Entity: Cherish the Environment Foundation Ltd 

Responsibilities: 

 All on-ground implementation of the OAMP. 

 Monitoring and reporting on OAMP actions, tasks and outcomes. 

 Appointment of relevant experts or experienced contractors to undertaken specified tasks as 
required by the OAMP. 

 Corrective actions for any non-compliance activities. 

 Review, amendment and adaptive management changes of the approved OAMP over the 
life of the offset. 

 Preparing Offset Receiving Site Annual Reports, for inclusion in the Proponent’s Annual 
Compliance Report. 

1.5 Descriptive terms and nomenclature 

Key descriptive terms that have been adopted throughout this OAMP to describe aspects of 

offset delivery are presented in Table 2. 

Table 2. Definitions of key descriptive terms used in this OAMP 

Term Definition 

The Proponent Maclean Estates Pty Ltd 

Proposed Action North Maclean Industrial Development 

Offset Receiving Site 

(ORS) 

Area to be secured for delivery of offset across Lot 70 on CH31316 and 2 

on RP200424 

Impact site Site of the Proposed Action: 

Lot 1 on RP113251 

4653-4691 Mount Lindesay Highway,  

North Maclean, Queensland 4280 

Disturbance footprint The extent of clearing and development within the bounds of the impact site 

Offset period 20 years from the commencement of offset 
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2 Legal security of proposed Offset Receiving Site 

Legal certainty on the offset land and actions will be provided through the direct ownership of 

the land by the Offset Provider, Cherish the Environment Foundation Limited. Cherish has a 

contract with the present landowner to purchase Lot 70 on CH31316 and Lot 2 on RP200424. 

The ORS and its values will be legally secured through a Voluntary Declaration (V-DEC) 

declared under the Queensland Government’s Vegetation Management Act 1999 (VMA). A 

VDEC protects land and values and is binding on future owners. 

The Queensland Government describes the benefits of the V-DEC as: 

One of the strengths of a declaration is that it provides greater protection to 

areas of land containing environmentally valuable native vegetation. 

The declaration and management plan will be noted on the land title, which 

informs prospective buyers of current declarations and management plans 

and where copies are available. This information is important to the property 

market as future owners will be bound by the plan and declaration 

(Queensland Government, 2017). 

The legally securing of the land will be made through declaring the areas as having ‘high 

nature conservation values’, in accordance with section 19G of the VMA. Section 19G(1)(b) 

specifies the criteria that an area must achieve to be considered as being of high nature 

conservation value. The nominated ORS is considered to meet at least three of these criteria, 

being: 

(iii) an area containing a vegetation clump or corridor that contributes to the 

maintenance of biodiversity 

(iv) an area that makes a significant contribution to the conservation of biodiversity 

(vi) another area that contributes to the conservation of the environment. 

The V-DEC will be lodged and legally secured by evidence of encumbrance on Registered 

Land Title prior to the commencement of any clearing works on the impact site. As noted this 
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protects the vegetation by way of purpose built regulation on the title so all future land owners 

are aware of the restrictions prior to purchase. 

3 Impact site 

The following section provides a high-level summary of the Proposed Action and the MNES 

that have been identified, through assessment, as subject to residual significant impact due to 

the Proposed Action. 

3.1 Impact site and Proposed Action 

A summary of the Proposed Action is provided in Table 3. Further details on the Proposed 

Action, including timing, staging and infrastructure components, are provided in Section 2 of 

the Preliminary Documentation Report (28 South Environmental, 2023). 

Table 3. Summary of the impact site and Proposed Action 

EPBC Number 2022/09304 

Project name Industrial Development at North Maclean, Queensland 

Proponent & ACN Maclean Estates Pty Ltd 

ACN: 653 978 64 

Proposed Action The Proposed Action involves site clearing, earthworks and establishment 

of an industrial, commercial and warehousing development, associated 

infrastructure, open space (biodiversity corridor) and stormwater 

infrastructure. 

The Proposed Action is located on appropriately zoned land within the 

Greater Flagstone Priority Development Area. 

Impact site address 4653-4691 Mount Lindesay Highway,  

North Maclean, Queensland 4280 

Lot/Plan Lot 1 on RP113251 

Lot area 36.42 ha 

Tenure Freehold 
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Soils (Land Zone 

Classifications) 

Land Zone 3 – Alluvium (river and creek flats) 

Land Zone 9/10 – Undulating country on fine grained sedimentary rocks 

and sandstone ranges 

Vegetation 

communities 

Total: 

15.93 ha 

Impact: 

13.54 ha 

Avoided: 

2.39 ha 

Assessment Unit: AU1 

Condition: Regrowth and remnant 

Community Description: Mixed woodland usually 

containing Corymbia intermedia, Angophora leiocarpa 

and at least the presence of Eucalyptus seeana on 

sedimentary rocks [analogous with RE 12.9-10.12] 

Total: 

5.66 ha 

Impact: 

5.66 ha 

Avoided: 

N/A 

Assessment Unit: AU2 

Condition: Regrowth and remnant 

Community Description: Eucalyptus moluccana 

and/or Eucalyptus tereticornis and E. crebra open 

forest to woodland, with a sparse to mid-dense 

understorey of Melaleuca irbyana on alluvial plains 

[analogous with RE 12.3.19] 

Total: 

11.84 ha 

Impact: 

0.95 ha 

Avoided: 

10.89 ha 

Assessment Unit: AU3 

Condition: Remnant with regrowth 

Community Description: Melaleuca quinquenervia 

open forest on coastal alluvium [analogous with RE 

12.3.5] 

Total: 

2.99 ha 

Impact: 

N/A 

Avoided: 

2.99 ha 

Assessment Unit: AU4 

Condition: Remnant with regrowth 

Community Description: Melaleuca irbyana low 

open forest on alluvial plains [analogous with RE 

12.3.18] 

Disturbance 

footprint 

20.15 ha, comprising of: 

 Road reserve – 1.33 ha 
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 Industry, warehouse and business – 16.99 ha 

 Stormwater reserve – 0.88 ha 

 Drainage channel – 0.95 ha. 

16.27 ha of the impact site is being retained, undisturbed, as biodiversity 
corridor. 

 

3.2 MNES impact summary 

28 South conducted likelihood of occurrence assessments of MNES that may occur on, or 

adjacent to the impact site. The assessment was informed by previous assessment of values 

in proximity to the Proposed Action, mapped vegetation communities and targeted species 

surveys and site assessments for habitat characteristics and quality.  

Assessment of the potential impacts to MNES concluded that, after exhaustion of all 

reasonable avoidance and mitigation measures, residual significant impacts to habitat for the 

following protected matters are expected: 

 Koala (Phascolarctos cinereus) - Endangered: 20.15 ha 

 Grey-headed flying-fox (Pteropus poliocephalus) - Vulnerable: 20.15 ha 

 Greater glider (Petauroides Volans) – Endangered: 20.15 ha and loss of denning 

habitat 

Full details of these desktop and field assessments are provided in Section 3 of the 

Preliminary Documentation Report (28 South Environmental, 2023). 
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4 Offset Receiving Area 

This section provides a description of the nominated ORS and its suitability for providing the 

conditions necessary to maximise the likelihood of offset success. 

4.1 Description of Offset Area 

The area that is nominated for offset is summarised in Table 4. 

Table 4. Summarised details of proposed Offset Receiving Site 

Address 442-544 Rosewood Laidley Road, Lanefield, Queensland 

Lot/Plan Lot 70 on CH31316 

Lot 2 on RP200424 

Area Lot 70 on CH31316 = 32.38 ha 

Lot 2 on RP200424 = 80.80 ha 

Total area = 113.18 ha 

Tenure Both lots are held in freehold 

Land zoning Both lots are mapped as Rural Agricultural under the Ipswich City Planning 

Scheme 

Distance from 

impact site 

The ORS is 46.1 km in a west-north-west direction from the impact site 

Soils (Land Zone 

Classifications) 

Land Zone 3 – Alluvium (river and creek flats) 

Land Zone 9/10 – Undulating country on fine grained sedimentary rocks and 

sandstone ranges 

Vegetation 

communities2 

3.43 ha Assessment Unit: AU1 

Condition: Regrowth 

 

2 Note: The sum of AU areas presented here totals 113.19 ha. This discrepancy with the total lot 

areas is attributed to rounding AU footprint areas to two decimal points. 
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Community Description: Eucalyptus crebra +/- E. 

tereticornis, Corymbia tessellaris, Angophora spp. and E. 

melanophloia woodland on sedimentary rocks 

[analogous with RE 12.9-10.7] 

4.10 ha Assessment Unit: AU2 

Condition: Regrowth 

Community Description: Eucalyptus moluccana and/or E. 

tereticornis and E. crebra open forest to woodland, with a 

sparse to mid-dense understorey of Melaleuca irbyana on 

alluvial plains 

[analogous with RE 12.3.19] 

1.18 ha Assessment Unit: AU3 

Condition: Regrowth 

Community Description: Melaleuca irbyana low open forest 

on alluvial plains 

[analogous with RE 12.3.18] 

36.88 ha Assessment Unit: AU4 

Condition: Regrowth 

Community Description: Eucalyptus tereticornis woodland 

on Quaternary alluvium 

[analogous with RE 12.3.3] 

67.60 ha Assessment Unit: AU5 

Condition: Non-remnant (Pre-clear) 

Community Description: Eucalyptus crebra +/- E. 

tereticornis, Corymbia tessellaris, Angophora spp. and E. 

melanophloia woodland on sedimentary rocks 

[analogous with RE 12.9-10.7] 
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The proposed ORS encompasses the entirety of Lot 70 on CH31316 and Lot 2 on RP200424, 

totalling 113.18 ha. This ORS comprises approximately 45.58 ha of regrowth and 67.60 ha of 

non-remnant vegetation historically cleared for rural agricultural land use (Inset 1).  

  

  
Note: - Site denoted by white frame 

Site context (top left); Pre-clear regional ecosystems (predicted) (top right); Remnant (regulated) vegetation 

(bottom left), regulated regrowth (bottom right).  

Source: Qld Globe  

Inset 1.  Offset Receiving Area and vegetation mapping 

Lot 70 on CH31316 contains a rural homestead, with associated rural residential 

infrastructure, such as a driveway and access road, internal and perimeter fencing, water 

tanks, a shed and a stock marshalling yard. The lot also has the main body of a dam, which 

receives water from the sub-catchment which includes Lot 20 on RP200424. 

RE12.3.3 

RE12.9-10.7  

RE12.3.7 

RE12.3.19 

RE12.3.18 

Category X (non-rem) 

RE12.3.3 

RE12.9-10.7  

RE12.3.18 

RE12.3.19 
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Lot 20 on RP200424 contains no significant infrastructure, aside from access tracks, as well 

as internal and perimeter fencing. 

4.2 Offset Receiving Site suitability 

The suitability of the nominated ORS for the provision of habitat for koala and GHFF is 

discussed in Section 6.5 of the Preliminary Documentation Report (28 South Environmental, 

2023). 

4.3 Compliance with EPBC Offset Policy criteria 

The EPBC Act Environmental Offsets Policy details a number of principles that a suitable 

offset will achieve. The OAMP demonstrates how the ORS meets and exceeds the Policy 

Principles; a synopsis is provided in Table 5. 
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Table 5. Suitability of Offset Receiving Area against the EPBC Act Environmental Offsets Policy 

Offset Requirement Suitability of nominated Offset Area 

1 Suitable offsets must 

deliver an overall 

conservation outcome 

that improves or 

maintains the viability of 

the protected matter 

The proposed management measures will deliver a significant upswing in vegetation quality and cover 

within the ORS (and immediate surrounds). Further, the ORS will ultimately increase both the extent 

and volume of foraging resources for koala and GHFF, with a particular focus on establishing a self-

sustaining open forest containing Queensland blue gum either as a subdominant or dominant canopy 

species and achieving remnant status within 20 years (time to acquittal of the matter). The total ORS 

will be 113.78 ha. Further, the ORS will endeavour to create two Threatened Ecological Communities 

(TEC) by virtue of establishing pre-clearing regional ecosystems being: i) Subtropical eucalypt 

floodplain forest and woodland of the New South Wales North Coast and South East Queensland 

bioregions; and ii) Swamp Tea-tree (Melaleuca irbyana) Forest of South-east Queensland. This 

conservation outcome adds significant additionality to the proposed offset beyond that required for the 

matters subject to impact.  

When considered in the context of the ORS directly combining with additional offset lands immediately 

to the west at Calvert, and the existing Queensland blue gum dominated vegetation to the west and 

north, a consolidated regionally significantly area of important foraging habitat will be established, with 

the site strategically positioned as a staging point for rehabilitation of broad areas of Queensland blue 

gum woodland to open forest on the alluvial plains (viz-a-viz. RE 12.3.3). The property which will be 

maintained in perpetuity as habitat protected by V-DEC. 

The cumulative mass of 113.18 ha of remnant status vegetation with scattered veteran trees flowing in 

unison will provide a significant beacon of intact foraging resources with low edge to volume ratio. 

In summary, the ORS delivers a conservation gain for the koala and GHFF (and many other MNES) 

through: 
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Offset Requirement Suitability of nominated Offset Area 

 The creation of 113.18 ha of new habitat for koala and GHFF. The revegetation is to consist 
of species known to be utilised by koalas on-site, along with other endemic species occurring 
on-site and consistent with the pre-clear regional ecosystems (refer to Attachment 2, Offset 
Revegetation Plan). 

 Providing new connectivity with surrounding habitat for the protected matters. 

 Introducing, funding and continually improving ORS Management Actions to reduce and 
manage threats (wild dogs, lantana) in protected and created habitat areas. 

 Averting the direct and indirect losses via declaring the land a Voluntary Declaration area for 
High Value Conservation under the VMA. This removes future wholesale and selective clearing 
opportunities. 

 Provides a 113.18 ha of environmental offset 1.4 km from a regional mapped biodiversity 
conservation corridor. 

 Additionality of re-establishing two TECs while offsetting other matters 

Through the achievement of the above, the proposed offset meets the conservation gains listed in the 
Koala Recovery Plan (2022). 

86 suitable hollows, in addition to existing suitable Greater glider hollows will be created in AUs1-4. 
They will be created by amending existing unsuitable hollows or establishment of new artificial 
hollows. Ecological Restoration will bring context to 28 existing hollows within AU5, and a further 12 
hollows not suitable for gliders, will be modified. The total number of additionality will be 100 hollows. 

2 Suitable offsets must be 

built around direct 

offsets but may include 

other compensatory 

measures 

The ORS can accommodate up to 113.18 ha of direct offset for koala and grey-headed flying-fox 

(GHFF) with the express aim of achieving an increase in the quality and cover of habitat for these 

species with a 20 year time to ecological benefit.  

The ORS will however, have tangible ecological benefits to many other species and TECs. The 

proposed intensive management measures will also aim at creating/ fabricating other habitat features 

such as course woody debris. 

Beyond this, the direct offset will have beneficial outcomes to other MNES. The offset will result in the 

expansion of habitat at the footslopes of the Little Liverpool Range (a noted ecological corridor) and 
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Offset Requirement Suitability of nominated Offset Area 

central greater glider (Petauroides armillatus) has been recorded within this area (i.e. by WildNet) and 

protection and enhancement of wetlands and TECs.  

Additionally, revegetation and de-stocking the ORS will improve run-off water quality (for the Bremer 

River). 

3 Suitable offsets must be 

in proportion to the level 

of statutory protection 

that applies to the 

protected matter 

The ORS is in proportion to the level of statutory protection because the offset assessment guide 

requires that the user selects the appropriate conservation status or extinction rate. The ORS will be 

the subject to a Statutory Environmental Covenant under the Land Title Act 1994, ensuring protection 

in perpetuity. Beyond this, the ORS will also be subject to a V-DEC under the Vegetation Management 

Act 1999 and become a Category A area of Regulated Vegetation (afforded the same protection as 

National Parks in Queensland). 

4 Suitable offsets must be 

of a size and scale 

proportionate to the 

residual impacts on the 

protected matter   

The ORS (113.18 ha) will be subject to ecological restoration works, eventually creating open forest 

dominated / sub dominated by Queensland blue gum open forest (a significant resource for koala and 

GHFF and numerous other species and communities of conservation significance) within c 50 km of 

the ORS. 

The proposed offset of 113.18 ha represents a net gain of habitat of 5.6 times the significant residual 

impact at the impact site (20.15 ha) and achieves >100% offset result for both species. 

5 Suitable offsets must 

effectively account for 

and manage the risks of 

the offset not 

succeeding 

This OAMP identifies key risks to some or all of the offset principles and outcomes not being achieved 

(Section 8). 

Each of these risks have influenced the specific management actions proposed in the relevant 

Management Units where the risk may occur and more importantly the monitoring, measuring of 

success and adaptive management for the offset succeeding.  
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Offset Requirement Suitability of nominated Offset Area 

All works will be actively managed by a dedicated, experienced, proven and reputable offset provider 

(Cherish the Environment). The ORS will be subject to a detailed management actions and reporting 

framework to maximise the likelihood of offset success. Only contractors with an established track 

record for establishing and managing offsets for similar periods of time to establish an offset (20 years) 

will be considered. 

The Proponent has contracted the not-for-profit Cherish the Environment to secure and manage the 

ORS in perpetuity. The level of protection this ORS will be afforded on top of this intensive management 

will ensure that the ORS is managed and retained as a significant area of conservation in perpetuity. 

Repetitive monitoring and survey replication is a feature of this OAMP to ensure adaptive management 

changes are made as soon as identified and throughout the life of the offset. 

6 Suitable offsets must be 

additional to what is 

already required, 

determined by law or 

planning regulations, or 

agreed to under other 

schemes or programs 

The impact site is located in the Greater Flagstone Priority Development Area (PDA) declared by the 

State Government for the fast-tracking of 51,500 new dwellings to ensure that South East Queensland 

can cater for the predicted demand.  

The proposed ORS does not have any legal environmental protections or preservations over it. 

The proposed ORS is specifically to acquit offset requirements under the EPBC Act and not any other 

law or planning regulation. The ORS is ideal for the Proponent to deliver an offset which meets the 

requirements of the EPBC Act Offset Policy and DEECCW Approval Conditions. With respect to the 

impact site, the ORS represents an outstanding opportunity to deliver a high-quality offset and meet 

community expectations of this being locally sourced while creating additionality to existing adjoining 

remnants and establishment of habitat and TECs to benefit more than just the impacted matters. 

The ORS will protect large area of land that provides current value to MNES. Despite the continued 

growth of the South East Queensland region the ORS is considered at low risk of threat from urban 
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Offset Requirement Suitability of nominated Offset Area 

development; the locality in which the ORS is outside of the South East Queensland urban footprint 

and is part of the Rural Landscape and Production are under South East Queensland Regional Plan. 

The ORS will be managed under an intensive works program and be subject to consistent and constant 

monitoring through transparent, reliable and trusted bio-condition and tertiary site monitoring 

assessments. 

The nominated ORS would not be protected in perpetuity for conservation purposes without the 

triggering of the EPBC Act by the Proposed Action and subsequent need to an offset for residual 

significant impacts to MNES. 

86 suitable hollows, in addition to existing suitable Greater glider hollows will be created in AUs1-4. 

They will be created by amending existing unsuitable hollows or establishment of new artificial hollows. 

Ecological Restoration will bring context to 28 existing hollows within AU5, and a further 12 hollows not 

suitable for gliders, will be modified. The total number of additionality will be 100 hollows. 

7 Suitable offsets must be 

efficient, effective, 

timely, transparent, 

scientifically robust and 

reasonable 

The ORS is well positioned to be effective in that it is mapped as proximally close (has canopy 

connectivity with) a State and Regionally significant area of vegetation containing important biodiversity 

corridors and therefore is efficient in contributing, at scale, the realisation of regional landscape 

ecological outcomes.  

Advanced regrowth existing on the ORS will mean that the offset is timely in relation to the residual 

impacts of a Proposed Action. Beyond the regrowth areas being protected by the ORS, a component 

of the offset will result in a significant up-swing in habitat availability for MNES as these areas (MU2) 

will be transitioning from paddocks supporting scattered veteran trees to remnant vegetation over the 

period they will be protected.  By using the DEECCW impact and offset calculators, the offset is 

transparent, scientifically robust and reasonable. 
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Offset Requirement Suitability of nominated Offset Area 

This OAMP schedules a list of existing or specifically designed scientific methodologies for the 

measuring of base line and improved outcomes for the protected matters. The OAMP also requires the 

use of tertiary trained and experienced experts along with appropriately certified and experienced 

contractors for the implementation of a host of actions. 

8 Suitable offsets must 

have transparent 

governance 

arrangements including 

being able to be readily 

measured, monitored, 

audited and enforced 

The ORS is owned by the Offset Provider, Cherish the Environment Foundation Limited, who have 

entered into a legal contract to deliver and manage the outcomes listed in the OAMP. 

Clearly articulated goals are set within this OAMP for each proposed action. Collectively these goals 

link directly to the achievement of the overall conservation gain for the protected matters as 

designed, assessed and calculated through the selection and delivery of the ORS. The ORS provides 

a predicted analysis of ecological attribute goals to be achieved which clearly defines how the ORS 

will achieve its predicted up-swing in habitat quality marrying within those utilised in the EPBC 

Offsets Calculator to demonstrate the proposal is of sound merit and meets the EPBC Offsets Policy.  

The Management Action tables in Section 6 of the OAMP are designed to be measured, monitored, 

audited and enforced year upon year during the life of the offset. This includes:  

 yearly tertiary monitoring for the life of the offset period (to 2053);  

 Detailed monitoring at years 1, 2, 3, 5, 7, 10, 15, 20; and  

 Major Monitoring and Auditing events at years 5, 10, 15 and 20. 
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5 Offset Receiving Area design 

The offset has been designed to provide infill adjacent to and extended connectivity to the 

mapped regional biodiversity corridor located 1.4 km north of the ORS and state-wide 

biodiversity corridor along its southern boundary. As such, the offset aims to provide habitat 

recovery and re-connection through strategically located restoration and revegetation. 

Reinstating and enhancing habitat in the ORS will provide for direct wildlife connectivity 

between off-site habitat tracts to the west and north-west of Lot 2 on RP200424. 

For the purposes of management and improvement monitoring the ORS has been categorised 

as two distinct Management Units (MUs) based on existing habitat condition and desired 

environmental offset principles (two minor sub-units are noted where planting palettes differ 

slightly). The two MUs are broadly aligned with vegetation assessment units within the ORS, 

as identified in Table 4 and shown in Figure 3, and are as follows: 

 MU1 = AU1, AU2, AU3 & AU4 (45.58 ha) 

 MU2 = AU5 (67.60 ha), which includes the following sub-units which will be subject to 

extra revegetation techniques in addition to those applicable to the broader MU2: 

o MU2b: Ephemeral wetland area which will be reconstructed to support development 

of a vegetation community analogous with RE 12.3.8 

o MU2c: Areas subject to translocation of propagules 

Section 4.0 of this OAMP provides a brief description of the MUs and outlines core objectives 

sought within each MU as part of the overall offset outcome.  

The designation of the ORS into two MUs is specifically linked to Action Tables in Section 6 

of this OAMP allowing itemised tasks to reference specific geographical areas within the ORS. 

Refer to Figure 3 for the designation and spatial extent of the MUs. 
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5.1 Management Unit 1 

MU 1 consists of four assessment units which combine to total 45.70 ha. This MU consists of 

regrowth woodland/ closed-forest which provides a well-established, but patchy canopy and 

sub-canopy. Non-native weed pressure is varied throughout MU1, but has been recorded up 

to 60% of ground cover. Where this is the case, weed dominance is attributed to patchiness 

in canopy regeneration and structural attributes of the community. This MU currently provides 

the foundations for function habitat for koala and GHFF, with opportunity for improvement.  

The management of MU1 will be undertaken with the intent of encouraging the maturation and 

improvement of existing woodland/ closed-forest regrowth to further enhance existing habitat 

values for protected matters. 

MU1 will achieve this management objectives through: 

1. Initial intensive weed eradication program, followed by an ongoing program of weed 

management and suppression. 

2. Selective infill planting with native tube stock and seedlings endemically collected from 

site and propagated in the Offset Provider’s nursery. 

3. Pest flora and fauna management through the varying stages of revegetation to mature 

self-sustaining regrowth ecosystems. 

Further details on specific management actions for MU1 are located in Section 6 of this OAMP, 

as well as Attachment 2 (Offset Revegetation Plan). 

5.2 Management Unit 2 

Management Unit 2 will be the main focus of active restoration efforts and covers 67.60 ha of 

the ORS. Existing habitat values for the protected matters range from marginal (paddock 

trees) to non-existing (grass plains). There are disconnected locations throughout MU2 where 

native vegetation values occur in a cluster or strand of healthy specimens, however these 

have limited functionality as habitat available for koala and GHFF outside of periodical foraging 

resource. 
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The revegetation and reinstatement of native vegetation throughout MU2 (and its sub-units, 

MU2b and MU2c) results in two critical objectives, including: 

1. Expand available koala and GHFF resources through active restoration of new habitat; 

2. Provide eastwards extension to the tract of habitat that extends from the west of Lot 2 

in a west-north west direction towards the mapped regional biodiversity corridor.  

MU2 will achieve its management objectives through: 

1. Removing weed sources and dense matted pasture grasses from the soil profile in 

preparation for mass planting of native trees and other species known to support the 

koala and GHFF. 

2. Mass replanting with native tube stock and seedlings endemically collected from site 

and propagated in the Offset Provider’s nursery. 

3. Plant maintenance, weed and pest management through the varying stages of 

revegetation to mature self-sustaining regrowth ecosystems. 

Further details on specific management actions for MU2 are located in Section 6 of this 

OAMP, as well as Attachment 2 (Offset Revegetation Plan). 
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6 Offset land management actions 

There are six categories of management actions that are considered as necessary and 

appropriate for achieving the stated offset objectives. The primary purpose of these 

management actions is to either reduce or remove an existing threat or improve or create new 

habitat opportunities. In some instances, there is an overlap in the measurable outcomes of 

different management actions. 

Some actions apply specifically to koala and others are designed to improve habitat and 

outcomes for both koala and GHFF. Some actions are limited to acute or specific locations, 

others apply to the entire ORS and selected actions will apply to the entire land holding. 

Performance indicators that are referenced in this section are those that were established and 

documented in Section 6 of the Preliminary Documentation Report (28 South Environmental, 

2023). This includes the use of the MQHA method for koala and GHFF habitat to set 

benchmarks and targeted improvements within the MU. 

Actions to be completed in accordance with this OAMP include: 

 Action 1: Integrated vertebrate pest management 

 Action 2: Biosecurity management 

 Action 3: Fencing, access and signage management 

 Action 4: Fire management 

 Action 5: Native seed collection and propagation 

 Action 6: Development of artificial Greater glider denning habitat 

 Action 7: Revegetation (habitat creation) activities. 

 Action 8: Koala dispersal poles 

 Action 9: Revegetation (habitat creation) activities 
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There will be no co-usage of the ORS for stock grazing purposes. Therefore, actions 

associated with stock management are not relevant or applicable to the nominated ORS. 
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6.1 Action 1: Integrated Vertebrate Pest Management  

Table 6. Management actions for Action 1 

Action Description: 
What are the tasks 
proposed? 

 Reduce the occurrence of vertebrate pest species through implementation of targeted, species-
specific management and an audit program. 

 Reduce koala injury or mortality within the ORS to zero (0) within 5 years from the commencement 
of the offset. 

 Maintain reduced occurrence and koala injury and mortality rates for the life of the offset (20 years – 
reduction achieved in 5 years maintained reduced rates for 15 years) 

Action Location(s): 
Where on site is the 
action proposed? 

Integrated Vertebrate Pest Management is to occur across both MUs. 

Action Timing:  
When and how will the 
action / task be 
implemented, started, 
completed? 

Year 1 –  

1) Complete a detailed baseline vertebrate pest survey. Pest monitoring to be conducted in accordance 
with recognised best practice methods, such as: 

 Rabbits – walked spotlight counts and warren counts, evidence of scats 

 European fox – baited camera trapping, signs of predation 

 Wild dog – baited camera trapping, signs of predation 

 Feral cat – baited camera trapping, signs of predation 

 Feral pig – baited camera trapping, soil disturbance/rooting, evidence of scats 

 Feral deer – baited camera trapping, evidence of scats, ring barking or vegetation grazing  

On-site monitoring efforts will be coupled with interviews with surrounding landowners and ICC 
representatives. 

Data collected from the baseline vertebrate pest survey will be used to develop and finalise an Integrated 
Vertebrate Pest Management Plan, for endorsement by the Department at the end of Year 1 and prior to 
Year 2. The Management Plan will specify: 
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 Target species (i.e. those confirmed or suspected of occurring on site based on baseline survey data) 

 Survey data, including mapping, generated from the baseline survey. 

 Management techniques that will be implemented to exclude or otherwise control vertebrate pest 
species, agreed in consultation with adjoining landowners, Regional Pest Management Group 
representative and ICC. Management techniques to be tailored for:  

o Years 1-5 (intensive management effort); and  

o Years 6-20 (moderate management effort, subject to performance criteria being met) 

 Monitoring methods that will be implemented across future years of offset delivery. 

 An on-site recording protocol for incidental observations of pest management species by the Offset 
Provider and neighbouring landholders. 

 Performance criteria for the management of each pest species. 

 Corrective action procedure to be followed in the event that monitoring indicates that the adopted 
management techniques are not achieving the established performance criteria. 

1) Establishment of wildlife-friendly fencing around the full perimeter of the ORS (Action 3, Section 6.3). 

2) Installation of Koala escape poles at intervals throughout open paddock areas in MU1 as a retreat 
from predators. 

Years 1 – 5 – Implement intensive pest management techniques, supplementary to fencing. Techniques may 

include shooting, baiting and trapping. 

Years 6 – 20 - Implement moderate effort pest management techniques, subject to performance criteria being 

met.  

Years 1 – 20 – Undertake annual monitoring as part of the Integrated Vertebrate Pest Management Plan. 

Data and mapping to be included in the relevant ORS Annual Report (ORSAR). 

Include a data comparison between each year’s pest census data and the baseline (Year 1) dataset. Data to 
be reported in the relevant year’s ORSAR with tracking assessed against the performance criteria. Each 
year’s ORSAR is to include proposed adaptive amendments to the Integrated Vertebrate Pest Management 
Plan for future years, based on the success of techniques utilised over the previous 12 months. 
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ORSARs include maps of initial baseline data, then subsequent management actions, efforts, locations of 
pest species habitat (e.g. dens) or individuals destroyed. Koala mortality data is to be presented with likely 
causation identified (pest interaction, or other identifiable cause of death). 

Responsibility:  
Who will complete the 
action and who will 
provide the funding? 

The Offset Provider will establish, resource and fund the pest management components of the OAMP. The 
following tasks will require specific expertise or appointed contractors to complete: 

 Baseline and repeat surveys to be completed by a senior tertiary trained ecologist, zoologists or 
environmental scientist with a minimum of 5 years industry field experience conducting pest fauna 
surveys. 

 Use of 1080 or sodium fluoroacetate poisons is regulated under the Health (Drugs and Poisons) 
Regulations 1996. Deployment and use of this control method, if adopted, is to be via a registered 
contractor holding relevant permits and demonstrated experience. 

 Hunting / shooting / trapping with euthanasia if adopted as control techniques, are to occur in 
accordance with all relevant Queensland Government permits and regulations. 

 All participants in the pest species recording program (Offset Provider staff, neighbouring landholders 
etc.) are to be educated in the data collection and recording procedures. 

The Offset Provider is responsible for preparing and issuing ORSARs to the Proponent within 10 business 
days of completion of annual monitoring. Proponent to submit annual reporting on OMP (Annual Compliance 
Report) within 20 business days of the completion of annual monitoring efforts. 

Measured & 
Monitored By:  
How will the action be 
measured, how will the 
outcome of the action 
be measured, by what 
method and timing? 

The effectiveness of pest management measures that are implemented will be measured and monitored as 

follows: 

1) Year 1 (beginning) – baseline pest survey. 

2) Years 1 – 20 – annual pest surveys to measure progress towards completion criteria. 

The findings from each of these pest surveys will be documented in that year’s Annual Compliance Report. 

Risks & Adaptive 
Management:  
What’s the procedure 
for correcting or 
amending the action if 
the proposed 

The Integrated Vertebrate Pest Management Plan will include intensive implementation methods and annual 
data collection survey events for monitoring successful reduction of pest management impacts. 

The repeat survey points are designed to deliver data on outcomes being achieved. If the surveys do not 
demonstrate the targeted effectiveness of the implementation strategy will be adjusted to: 

 Adopt new management techniques. 
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outcomes are not 
being achieved? 

 Increase successful techniques and reduce less successful management methods, with evidence of 
success/failure presented in the relevant years’ ORSAR. 

 Increase intensity of implementation program. 

 Change the timing or locality of proposed target treatment locations or events. 

 Allow the Management Plan to assimilate into any new broader threat abatement programs. 

The Integrated Vertebrate Pest Management Plan will use the baseline data to build a calendar of annual 
activities based around varying control methods, seasons and species. The threat abatement actions and 
outcomes within any calendar year will be reported on within the ORSAR and will provide a number of lead 
indicators towards a reduction in occurrence and impacts.  

A pest management summary table is to be included in each ORSAR identifying the management techniques 
implemented for each pest species in any one year. This table is to be expanded upon year-on-year to provide 
consolidated tracking of management techniques implemented over the offset delivery period. 

Major survey and review periods are set to ensure the program achieves long term reduction and does not 
respond to specific stochastic events such as a fluctuation in pest populations. 

  



 

38 

6.2 Action 2: Biosecurity Management  

Table 7. Management actions for Action 2 

Action Description:  
What are the tasks 
proposed? 

 Removal and control of all major weed infestations from within the ORS using a variety of 
mechanical and herbicide methods. Infestations are to be reduced to below 5% of the ORS. 

 Ongoing maintenance rotations to retain extents of weed infestations within the ORS at or below 
the reduced extent achieved through weed management actions. 

 Prevent the further spread or establishing of new weed outbreaks within the ORS. 

Action Location(s):  
Where on site is the 
action proposed? 

Management of non-native weeds is to occur in the entire ORS 

Action Timing:  
When and how will the 
action / task be 
implemented, started, 
completed? 

Year 1 –  

 Complete a detailed mapped, density-based baseline weed extent survey, building upon the 
surveys and data presented in the Preliminary Documentation Report. Use an antenna-based 
GPS system to map the full extent (as description polygons) of all weed infestations within the 
ORS (achieve a total area extent of weed infestations / occurrences within the ORS). The 
baseline weed survey is to also include the location of the vehicle washdown station. 

 Using data from the Year 1 baseline survey, finalise a site-specific Biosecurity Management 
Plan to include management techniques to be applied throughout the offset period. The 
Biosecurity Management Plan is to include controls for the import of tubestock onto the site. 

 Include baseline weed monitoring data and the Biosecurity Management Plan with the Year 1 
Annual Compliance Report, to be provided to the Department for endorsement prior to 
implementation in Year 2. 

Years 2 – 20 –  

 Undertake annual weed surveys and weed management control activities within the ORS and 
vehicle washdown station, in accordance with the endorsed Biosecurity Management Plan. 
Activities conducted in the reporting period to be included in the relevant ORSAR and Annual 
Compliance Report. 
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 Include a data comparison between each year’s weed survey data and the baseline (Year 1) 
dataset. Data to be reported in the relevant year’s ORSAR and Annual Compliance Report with 
performance assessed against the completion criteria.  

 Each year’s Annual Compliance Report is to include proposed adaptive amendments to the 
Biosecurity Management Plan for future years. 

Responsibility:  
Who will complete the 
action and who will 
provide the funding? 

The Offset Provider will establish, resource and fund all weed management components of the OAMP. 
The following tasks will require specific expertise or appointed contractors to complete: 

 Baseline and repeat surveys to be completed by a senior tertiary trained botanist, ecologist, or 
environmental scientist with a minimum of 5 years industry field experience. 

 Use of any herbicides to be undertaken by a licensed contractor or strictly in accordance with 
the Agricultural Chemicals Distribution Control Act 1996 and or in accordance with manufactures 
recommendations or label instructions. 

The Offset Provider is responsible for preparing and issuing ORSARs to the Proponent within 10 
business days of completion of annual monitoring. Proponent to submit annual reporting on OMP 
(Annual Compliance Report) within 20 business days of the completion of annual monitoring efforts. 

Measured & 
Monitored By:  
How will the action be 
measured, how will the 
outcome of the action 
be measured, by what 
method and timing? 

The effectiveness of weed management measures that are implemented will be measured and 
monitored as follows: 

 Year 1 – baseline weed survey 

 Years 2 to 19 – detailed weed surveys (monitoring) to measure progress towards completion 
criteria 

 Year 5 - no WoNS, State or Local listed weed species within ORS, including revegetation zones 
present at year 5 

 Year 10 - less than 20% cover over ORS as revegetation zones mature 

 Year 20 – final weed survey to measure final achievement with completion criteria at the end of 
the offset period. 

Pasture grass species to show a gradual reduction in cover and species abundance over the OMP period. 

The findings from each of these weed surveys will be documented in that year’s ORSAR. 

Risks & Adaptive 
Management:  
What’s the procedure 

If surveys demonstrate that the ORS is not trending towards achieving the completion criteria, the 
following corrective actions will be implemented: 
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for correcting or 
amending the action if 
the proposed 
outcomes are not 
being achieved? 

 Adopt new management techniques 

 Increase successful techniques and reduce less successful management methods 

 Increase intensity of implementation program 

 Change the timing or locality of proposed target treatment locations or events. 
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6.3 Action 3: Fencing, Access and Signage Management  

Table 8. Management actions for Action 3 

Action Description:  
What are the tasks 
proposed? 

Prevention / control of unauthorised access and trespass through the ORS. 

Action Location(s):  
Where on site is the 
action proposed? 

The perimeter of the ORS will be fenced. internal fencing would comprise labelled, weatherproof markers 
only, no fencing wire required. 

Action Timing:  
When and how will the 
action / task be 
implemented, started, 
completed? 

Year 1: 

 Inspection and rectification of all external fence boundaries. Removal of all barbed wire from 
site. Wildlife friendly, permeable fencing to be installed around the whole external boundary of 
offset site, except where provision of such fencing cannot be resolved with the adjoining 
landowner.  

 Notification of the ORS purpose and intended outcomes to all adjoining landholders. 

Remaining Actions: 

 Access gates and signage (signage to be installed at 50m intervals along the ORS boundary 
and on all gates) to be installed where ORS fencing crosses tracks and entry points. Entrance 
gate signage to incl offset management mobile number and biosecurity management notice. 

 No new access tracks through the ORS unless to support offset outcomes. 

Refer to Figure 5 for indicative access tracks, locations of perimeter signs, location of vehicle tracks and 
entry points. 

Responsibility:  
Who will complete the 
action and who will 
provide the funding? 

The Offset Provider is responsible for funding and undertaking all actions relating to access and trespass 
prevention. 

The Offset Provider is responsible for preparing and issuing ORSARs to the Proponent within contracted 
timeframes for inclusion in the Annual Compliance Report. Reporting includes performance against - 
monthly monitoring of fenceline and maintenance if damaged, any updates to vehicle tracks etc. 

Measured & 
Monitored By:  

1. A copy of the notification letter provided to adjoining landholders to be provided with the Year 1 
ORSAR. 
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How will the action be 
measured, how will the 
outcome of the action 
be measured, by what 
method and timing? 

2. Evidence (photos) of signage installed on gates and perimeter fencing to be provided with the 
Year 1 ORSAR. 

3. The effectiveness and suitability of fencing arrangements will be monitored as a component of 
surveys conducted for pests.  

Risks & Adaptive 
Management:  
What is the procedure 
for correcting or 
amending the action if 
the proposed 
outcomes are not 
being achieved? 

The effectiveness and suitability of fencing arrangements will be monitored as a component of surveys 
conducted for pests. For example, if pest surveys identify an increased presence of pest species in the 
ORS, the merits of additional or alternative fencing arrangements will be assessed to provide improved 
deterrence. 
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6.4 Action 4: Fire Management  

Table 9. Management actions for Action 4 

Action Description:  
What are the tasks 
proposed? 

Manage created bushland habitat within the ORS to prevent and / or minimise the impact of high intensity fires. 
This will be achieved through: 

 Conversion of the current on-site bushfire management approach into a management plan supportive of 
the changed environmental offset outcomes (Figure 5). Fire break to be maintained around perimeter of 
offset site where practical. 

 Periodical and controlled cultural burns or low intensity burns occurring in a mosaic configuration every 8-
10 years through the ORS.  

 Creation and alteration of existing fire breaks in support of habitat improvement, expansion and 
revegetation areas (consider new tracks and breaks in replanting programs). 

 Monitoring of fuel loads through the ORS. 

 Establishment of safety and emergency response protocols for fire events. Fire events and emergency 
response activities are to be reported to the Department within 10 business days of an event. If any 
damage is sustained, an inventory is to be included in the reporting information. 

Action Location(s):  
Where on site is the 
action proposed? 

At present, the risk of fire is of relevance to MU1. The risk of fire in MU2 is limited in its current condition; although, 
grass fires are a risk in the eastern portion of the site due to the fuel load produced by agricultural grasses. As the 
MUs become better established, vegetation across the whole ORS will be able to support the establishment and 
spread of fire. The Offset Provider will manage this risk. 

Action Timing:  
When and how will the 
action / task be 
implemented, started, 
completed? 

Year 1: 

Develop an ORS Fire Management Plan, as a minimum the Plan is to include: 

 Results of base line fuel load surveys 

 Method and metric for maintaining fuel loads and decreased risk levels 

 Plan of fire tracks, trails and breaks 

 Program for mosaic low intensity control burns 
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 Consultation strategy with local branch of the Queensland Rural Fire Service 

 Plan to be endorsed by the Queensland Rural Fire Service. 

Years 2-20 

Implement the ORS Wildfire Management Plan. The Key Performance Indicators of management success are: 

 Biomass management activities are implemented in accordance with the Fire Management Plan. 

 Vehicle tracks are well-maintained (i.e., no scouring, free of fallen timber, slashed on a 6-month cycle, 
and ‘boggy’ areas are filled with road base) to ensure they are trafficable at all times.  

 Management is to be reported annually. 

Responsibility:  
Who will complete the 
action and who will 
provide the funding? 

 The Offset Provider is responsible for funding appropriate qualified bushfire consultants for fuel load 
monitoring and preparation of the ORS Wildfire Management Plan. 

 The Plan is to be endorsed by the Queensland Rural Fire Brigade and submitted to the Department for 
approval within he first twelve months of the offset. 

 Implementation of the Plan, specifically back burns, is to occur under relevant permits and instruction from 
the Rural Fire Brigade. 

 The Offset Provider is responsible for preparing and issuing ORSARs to the Proponent within contracted 
timeframes for inclusion in the Annual Compliance Report. 

Measured & 
Monitored By:  
How will the action be 
measured, how will the 
outcome of the action 
be measured, by what 
method and timing? 

 Fuel load assessments to be conducted in Years 1, 5, 10 and 20 

 No wildfires entering the offset site except under extreme circumstances. 

 No fires developing on offset site and spreading outside of the site to surrounding areas. 

 Revegetation plantings or wildlife infrastructure (such as koala retreat poles) must not be burnt. 

 No reported deaths of koalas from wildfire within the ORSAR. 

 No established trees, including trees containing greater glider hollows are to be burnt.  

 Mosaic burning techniques to be implemented under the approval and supervision of the local fire service. 

 No reduction (temporary or permanent) in the available foraging and food trees for koalas during the offset 
period as a result of wildfire. Biomass and grass height to be maintained low around fauna infrastructure, 
particularly when fire index is considered to be at moderate to high levels/seasonally 
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 The approved ORS Fire Management Plan is to be included within the Year 4 ORSAR and incorporated 
into the Annual Compliance Report. 

 All Wildfire Management Plan activities that are conducted (tracks, burns, fuel load reduction, etc) are to 
be documented within the relevant ORSAR. 

Risks & Adaptive 
Management:  
What’s the procedure 
for correcting or 
amending the action if 
the proposed 
outcomes are not 
being achieved? 

Fire is a natural occurrence within open Eucalypt woodland and within time bushland will recover from even major 
events. Regardless, if a major wildfire event occurs within the ORS during the offset period the following adaptive 
management actions will occur: 

1. A post wildfire audit of the damage and cause of the wildfire (where it commenced, direction and area it 
moved through, which MUs sustained the greatest damage and why, recommendations on actions which 
could be incorporated to avoid or minimise any future events) 

2. An ORS Recovery Plan would be prepared scheduling actions to expedite the recovery and reinstatement 
of values destroyed by fire. 

3. The ORS Wildfire Management Plan would be revised to adopt recommendations and strategies from the 
post wildfire event audit.  

4. Wildfire events and emergency response activities are to be reported to the Department within 10 business 
days of an event. If any damage is sustained, an inventory is to be included in the reporting information. 
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6.5 Action 5: Native Seed Collection and Propagation  

Table 10. Management actions for Action 5 

Action Description:  
What are the tasks proposed? 

Sourcing, collecting and storing of local seed provenance from vegetated portions of the site for use in 
the offset replanting works. 

The species being specifically planted will include the following: 

 Angophora leiocarpa 

 Angophora subvelutina 

 Corymbia tessellaris 

 Eucalyptus crebra 

 Eucalyptus tereticornis 

 Eucalyptus melanophloia 

 Melaleuca irbyana 

These seven tree species are contained within the vegetation Assessment Units that have been 
identified within the ORS. Of the seven species, the following are considered ‘locally important koala 
trees’ (Youngentob, 2021): 

 Eucalyptus crebra 

 Eucalyptus tereticornis 

 Eucalyptus melanophloia. 

Important winter blossoming species for Grey-headed flying fox should also be subject to collection, 
these species being: 

 Eucalyptus crebra 

 Eucalyptus tereticornis 

 Corymbia citriodora subsp. Variegate. 
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Action Location(s):  
Where on site is the action 
proposed? 

Seed collection programs will be conducted to align with various tree species flowering / fruiting seasons 
from MU2, which retain existing vegetation. Seed collection to commence at commencement of the 
action. Revegetation program to commence Year 2. Where particular species for koalas or winter 
flowering/fruiting for GHFF are not available by seed collection, tube stock must be sourced and installed 
within 24 months of the commencement of offset. 

Harvested native seedlings are to be germinated into tube stock in the Offset Provider’s nursery for use 
in revegetation planting across the ORS (all MUs). 

A specific M. irbyana translocation management plan has been prepared for the relocation of propagules 
from the impact area to specific areas of MU2 (being MU2C) as shown in the constituent RMP to this 
OAMP. 

Action Timing:  
When and how will the action / 
task be implemented, started, 
completed? 

Year 1 

 Commence a seed collection program based on the flowering / fruiting seasons across MU1 
(Collection commences when offset commences).  

 Consult immediately adjoining landholders for permission to harvest seed from adjoining 
vegetated areas to maximise Year 1 collection volumes. 

Year 2 

 Continue seed collection program in Year 2 until sufficient stock to complete the full replanting 
of the ORS has been germinated and propagated. Source any residual shortfall from tubestock. 

Prepare reporting of the effectiveness of seed collection and propagation for inclusion into Years 1 to 3 
annual reports. 

Responsibility:  
Who will complete the action 
and who will provide the 
funding? 

The Offset Provider is responsible for: 

 Completing the seed collection program using appropriate qualified experts to determined seed 
collection timeframes relative to targeted species. 

 Employing suitably experienced and trained staff to operate and maintain the offsite nursey. 

 Preparing and issuing ORSARs to the Proponent within 10 business days of completion of 
annual monitoring. Proponent to submit annual reporting on OMP (Annual Compliance Report) 
within 20 business days of the completion of annual monitoring efforts. 

Measured & Monitored By:  
How will the action be 
measured, how will the outcome 

 Minimum 50% of all replanted stock being sourced from the ORS (target is 100%) measured 
through annual nursery stocktake providing data on: 
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of the action be measured, by 
what method and timing? 

o Volume of seed collected within the annual period 

o % of collected seed successfully germinated and propagated into tube stock 

o Number of plants distributed from the nursery to revegetation areas (provided as a total 
number and as a % proportion of total plants replanted). 

 Nursery stocktake statistics to be included as an appendix to the ORSAR. 

Risks & Adaptive 
Management:  
What’s the procedure for 
correcting or amending the 
action if the proposed outcomes 
are not being achieved? 

Failure to achieve seed propagation from the seed collection program will result in the shortfall of 

tubestock being sourced from local native plant nurseries. The consequence of this would be additional 

costs associated with outsourcing this activity and the potential increase in stock mortality and need for 

rectification plantings.  

Additional minor risks, which can be managed through warranties and certifications, derive from the 

potential introduction of pathogens through external nursery stock and soil. Import of tubestock will be 

factored into the Biosecurity Management Plan (refer Action 2). 

Failure to achieve the minimum 50% sourcing of replanted stock from the ORS will be documented in 

the relevant ORSAR, including details on: 

 Percentage of plants achieved from site 

 Reasons for failure to achieve site seed source targets 

 Changes to collection program or nursery operations to rectify shortfall in subsequent annual 
period. 
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6.6 Action 6: Development of Artificial Greater Glider Denning Habitat 

Table 11. Management actions for Action 6 

Action Description:  
What are the tasks proposed? 

Creation of artificial denning habitat for greater glider through: 

 Installation of 62 branch hollows, either new or amendments to unsuitable hollows (chainsaw 
cut, ‘hollow hog’) in AUs1-4 (High Value Regrowth) 

 Amending 14 hollows (chainsaw cut, ‘hollow hog’) within AU5 (Category X area) 

 Amending 12 trunk unsuitable trunk hollows (chainsaw cut, ‘hollow hog’) in AUs1-4 (High Value 
Regrowth). 

 Installation of a further 12 (hollow-hog) trunk hollows in AUs1-4 (High Value Regrowth). 

Action Location(s):  
Where on site is the action 
proposed? 

Deployed artificial hollows will occur within the easter portion of the offset site within an area of existing 
ecological context denoted by AUs1-4. A total of 114 hollows are to be artificially created.  

Action Timing:  
When and how will the action / 
task be implemented, started, 
completed? 

Year 1 

 Greater glider expert to provide formal description of hollow attributes and orientation of 
entrances and development of hollow utilisation monitoring program report. 

 Consulting arborist to conduct pre-works investigations to verify continued adequacy of trees 
previously selected by the arborist. 

 Climbing arborist will construct chainsaw cut hollows. 

 ‘Hollow Hog’ arborist will inspect and excavate hollows.  

 A suitably qualified ecologist is to prepare a baseline report and monitoring and maintenance 
plan of constructed hollows. The report must include: 

o Photos of each hollow at the time of creation, and subsequent annual reporting 

o Hollow structural features relevant to the host tree (location on site and tree, facing, height 
from ground etc.) be mapped; and 
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o Hollows have an ID that can be reported against for the life of the offset 

Responsibility:  
Who will complete the action 
and who will provide the 
funding? 

The Offset Provider is responsible for: 

 Overseeing implementation of the denning habitat creation offset. 

 Commissioning experienced and suitably qualified Greater glider expert. 

 Commissioning suitably qualified ecologist to prepare reporting. 

 Commissioning experienced and suitably qualified consulting arborist to inspect and oversee 
installation works. 

 Commissioning experienced and suitably qualified climbing arborist and ‘hollow hog’ operators 
and oversight of hollow construction.  

 Preparing and issuing ORAARs to the Proponent within contracted timeframes for inclusion in 
the Annual Compliance Reports. 

Measured & Monitored By:  
How will the action be 
measured, how will the outcome 
of the action be measured, by 
what method and timing? 

 Completion of Greater glider denning habitat oversight report by the Greater glider expert. 

 Completion of the consulting arborist verification report for trees into which artificial hollows will 
be deployed. 

 100 artificial / modified natural Greater glider to be deployed and locations of hollows recorded 
with GPS for future monitoring. 

 Installation report detailing timing and deployment and GPS locations provided in the Year 1 
ORSAR (and incorporated into the Year 1 Annual Compliance Report). 

 Annual monitoring of artificial hollow utilisation; through thermal imaging, camera traps, 
spotlighting and other indirect signs (e.g. predation by Powerful owl (Ninox strenua)). Alternative 
technologies such as in-box infrared cameras / snake eye cameras may be considered. Damage 
and condition of artificial hollows to be reported. Reporting to also be provided on any 
maintenance and/or replacement undertaken in the reporting year to artificial hollows.  

 Interim results provided in the Year 2-20 ORSAR (and incorporated into the relevant Annual 
Compliance Report). Reporting of species utilisation of habitat hollows. 

Risks & Adaptive 
Management:  
What’s the procedure for 
correcting or amending the 

 Utilisation and uptake of hollows by competitor and pest species will be monitored annually and 
managed. Pest species to be removed or destroyed by suitably qualified personnel. Occupation 
by European honey bee will be a primary focus for management.  
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action if the proposed outcomes 
are not being achieved? 

 Results of the monitoring showing pest utilisation will result in measures to eradicate or relocate 
(in the case of European honey bees) pests.  

 Observation of actual or potential displacement of Greater glider by native arboreal mammals to 
be investigated with opportunities for artificial hollow habitats (nest box deployment) to be 
investigated. 

 
  



 

52 

6.7 Action 7: Distributing Coarse Woody Debris 

Table 13. Management actions for Action 7 

Action Description:  
What are the tasks proposed? 

Distributing coarse woody debris through the eastern paddocks to provide stepping stone habitat for 
cover-dependent fauna, increase soil nutrient inputs, and to make use of trees (as habitat) that would 
otherwise be tub-ground. Focal areas are shown by Figure 5.  

Action Location(s):  
Where on site is the action 
proposed? 

By road, the North Maclean impact site is ~71 km from the Rosewood offset site. It is cost-prohibitive to 
transport salvaged logs over this distance. Instead, the Proponent will salvage logs from development 
sites in the Ripley Valley, which at 21 km from the Rosewood offset site is less than 1/3 the travel distance 
of North Maclean.  

Action Timing:  
When and how will the action / 
task be implemented, started, 
completed? 

There is 62 hectares of coarse woody debris establishment area (Figure 5). 120 salvaged logs > 300mm 
DBH) will be placed in 20 evenly spaced piles. The piles must be in place in Year 1 (and prior to 
commencement of plantout (Year 2). Due to the flood prone nature of the land, the logs will need to be 
secured in place to ensure that movement in a flood event does not damage adjoining vegetation.  

Responsibility:  
Who will complete the action 
and who will provide the 
funding? 

Environmental consultant to coordinate tree selection. Offset provider and Applicant will provide the 
funding.  

Measured & Monitored By:  
How will the action be 
measured, how will the outcome 
of the action be measured, by 
what method and timing? 

 The ecologist and offset provider will agree on suitable locations for the coarse woody debris 
piles, and the ecologist will oversee (and certify) the emplacement.  

 Successful implementation of this measure will be reported upon in the Year 1 monitoring 
compliance report.  

 No further monitoring is required except in the event of flooding or bushfire (refer risks and 
adaptive management).  

Risks & Adaptive 
Management:  
What’s the procedure for 
correcting or amending the 
action if the proposed outcomes 
are not being achieved? 

 The salvaged logs piles are expected to harbor vertebrate pest fauna (e.g., rabbits, foxes and 
cats) subject to other management requirements under this plan (refer Management Action 1). 
The salvaged log piles will be a particular management focus for the vertebrate pest fauna 
management program.  

 The flood prone nature of the offset site presents a risk that logs may float and move under 
extreme flooding events. The risk of damage primarily arises in the early years of the offset 
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(when seedlings are young). The risk of log movement under flood should be assessed, and if 
necessary, the piles secured to the ground or weighted down. 

 Log piles may burn during a bushfire event. After a fire has passed through the site, efforts must 
first be made to extinguish residual fires burning in log piles.  

 Pest animals (and particularly fire ants) are transported with the logs. All movements are to be 
subject fire ant biosecurity protocols.  
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6.9 Action 8: Koala Dispersal Poles 

Table 14. Management actions for Action 8 

Action Description:  
What are the tasks proposed? 

Establishing koala dispersal poles in gaps in the western portion of the ORS to facilitate 
safer dispersal through this area until regeneration provides the same movement 
opportunities.  

Consideration has been given to providing similar management in the east, but this has 
been discounted due to the marginal additional benefit that would arise (noting that a 
significant number of poles would need to be established to access only a small number of 
trees).  

Action Location(s):  
Where on site is the action 
proposed? 

Poles will be installed as identified by Figure 6.   

Action Timing:  
When and how will the action / task 
be implemented, started, 
completed? 

Poles will be installed in the first year of management.  

Responsibility:  
Who will complete the action and 
who will provide the funding? 

A suitably experienced ecologist will be engaged to coordinate the precise location of poles. 
Offset Provider and Applicant will provide the funding.  

Measured & Monitored By:  
How will the action be measured, 
how will the outcome of the action 
be measured, by what method and 
timing? 

The suitably experienced ecologist and Offset Provider will agree on the final positioning of 
the poles.  

The poles will be monitored for signs of use (distinctive scratches), and if some use is 
detected, confirmation of use will be established by camera trap. Results will be reported 
on until Year 5, after which time adjoining vegetation will be sufficiently mature to provide 
movement habitat.  

Risks & Adaptive Management:  
What’s the procedure for correcting 
or amending the action if the 
proposed outcomes are not being 
achieved? 

Bushfire presents a threat to the poles. If the poles are burnt out (and fail) before Year 5, 
they are to be replaced. After Year 5, when adjoining vegetation will provide movement 
habitat, there is no need to replace damaged poles.  
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6.9 Action 9: Revegetation (habitat creation) activities 

Revegetation actions, including location, timing, monitoring and adaptive management, are 

presented in the Offset Revegetation Plan which is included at Attachment 3. 

Opportunities will be explored to salvage coarse woody debris, and other ground-based 

habitat features from the impact site and translocate to the ORS for use in rehabilitation. 

Biosecurity restrictions are to be considered when assessing the merits of this rehabilitation 

approach. 

6.10 Summary monitoring schedule 

Table 125. Summary of monitoring schedule over the 20 year-offset period 

Monitoring 
year 

Report Responsibility 

1 ORSAR Offset Provider (Cherish the Environment) and 
a suitably qualified professional to assist the 
preparation format/content of the first annual 
report 

2 ORSAR Offset Provider (Cherish the Environment) 

3 ORSAR Offset Provider (Cherish the Environment) 

4 ORSAR Offset Provider (Cherish the Environment) 

5 Independent Offset Area Report 
(major milestone report) 

Suitably qualified professional 

6 ORSAR Offset Provider (Cherish the Environment) 

7 ORSAR Offset Provider (Cherish the Environment) 

8 ORSAR Offset Provider (Cherish the Environment) 

9 ORSAR Offset Provider (Cherish the Environment) 

10 Independent Offset Area Report 
(major milestone report) 

Suitably qualified professional 

11 ORSAR Offset Provider (Cherish the Environment) 

12 ORSAR Offset Provider (Cherish the Environment) 
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Monitoring 
year 

Report Responsibility 

13 ORSAR Offset Provider (Cherish the Environment) 

14 ORSAR Offset Provider (Cherish the Environment) 

15 Independent Offset Area Report 
(major milestone report) 

Suitably qualified professional 

16 ORSAR Offset Provider (Cherish the Environment) 

17 ORSAR Offset Provider (Cherish the Environment) 

18 ORSAR Offset Provider (Cherish the Environment) 

19 ORSAR Offset Provider (Cherish the Environment) 

20 Independent Offset Area Report 
(major milestone report) 

Suitably qualified professional 
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7 Corrective actions 

Table 13 outlines a number of triggers and corrective actions which are to be implemented in instances of non-compliance or the 

lack of success toward the gradual achievement of the completion criteria identified during annual monitoring, as reported in the 

ORSAR, and major milestone monitoring events (every 5 years). 

Table 13. Triggers, corrective actions and timeframes 

Triggers Corrective Actions Timeframes 

Trees and plantings showing 

signs of ill health, decline or 

death. 

 The restoration contractor will engage a 
suitably qualified professional to identify the 
likely cause of health decline 

 Apply recommended mitigation measure/s to 
improve growing conditions (as 
recommended by the suitably qualified 
professional) 

 Remove ill or dead plantings, undertake any 
remediation works and re-establishment 
planting 

 Engage the suitably qualified 
professional within one month of 
detection  

 Implement recommended mitigation 
measures within three months of 
detection (or as soon as seasons 
practically allow – justified in annual 
reporting) 

 Remove ill or dead plantings and 
undertake remediation works within 
three months of detection 

Weed re-establishment  Immediately treat all WoNs with delicate 
methods to avoid impacts to restoration works 
(mechanically or chemically dependent on 
circumstances) 

 Undertake an investigation of the potential 
source point of seeding 

 Additional treatment and removal works are to 
be followed up during the next potential 

 Within three months of detection, noting 
that treatment during non-growth 
periods may be ineffective and are best 
targeted during growth periods for 
greater effectiveness (depending on 
the target weed species). 

 Within three months of detection 

 Within six months of initial detection 



 

60 

Triggers Corrective Actions Timeframes 

growth period (prior to flowering) to avoid any 
regeneration and potential seeding events 

Plant failure (>10% of stock) 

during the establishment 

period 

 Supplementary planting will be undertaken 

 Should the planting fail again, the contractor 
is to engage a suitably qualified professional 
to identify the likely cause of plant failure 

 Apply recommended mitigation measure/s to 
improve growing conditions (as 
recommended by the suitably qualified 
professional) 

 Within three months or the next 
appropriate planting period (whichever 
comes first) of detection 

 Within month of detection 

 Apply in alignment with the 
recommendations made by the suitably 
qualified professional 

Course woody debris is 

failing to become present 

naturally 

 In open paddock areas of the east of the site 
course woody debris must be installed prior to 
planting and within the first 60 days of the 
action commencing. 

 The selective removal of limbs, shrubs, or 
trees (particularly from the shrub layer where 
forming dense thickets). 

 Material is to be sourced from trees cleared in 
the development area and moved under a 
biosecurity management plan from the impact 
site to the offset site. 

 At the 5, 10, 15 and 20 year monitoring 
events 

 At the 5, 10, 15 and 20 year monitoring 
events 

Growth rates not as 

expected 

 Engage a suitably qualified professional to 
review the plantings and advise on methods 
to increase growth rates through other 
interventions. 

 Undertake soil testing to determine what rate 
of soil ameliorants or fertilizers may be 
required to improve the chemical balance of 
the soils for improved plant growth 

 Revise management actions for offset 

 Within three months of detection 

 Within three months of detection 

 Within 12 months of detection 

 Within 24 months of detection if the 
corrective actions have not amended 
the slowing growth rates 
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Triggers Corrective Actions Timeframes 

 Adaptive management developments to the 
OAMP to be submit to Minister for the 
Environment for approval via Annual 
Compliance Reporting. 

 Within 24 months of detection if the 
corrective actions have not amended 
the slowing growth rates 

Stochastic or nuisance 

events 

 While such events (e.g. fire, flood, drought, 
vandalism etc) are rare and can be managed 
by the contractor, where events take place, 
restoration works are to replace losses and 
reporting to the DCCEEW is required. 

 Evidence of impacts and rectification 
measures are to be submitted to the 
DCCEEW within three months 

 Within three months of the event 

 Within three months of rectification 

Ongoing presence of pest 

vertebrate fauna  

 Baiting – continuous for the first three years 
and then follow a yearly campaign (baits set 
for 6 weeks) after that.  

 Shooting – Quarterly for the first three years 
and then biannually after that. Each campaign 
would occur over two nights. 

 Cage trapping, snare trapping - Quarterly for 
the first three years and then biannually after 
that. The campaign would last for one week.  

 Additional site-specific measures to be 
implemented prior to seeking involvement of 
surrounding landholders and stakeholders.  

 Within three months of continued 
presence identification 

Monitoring and reporting 

illustrates that KPIs are 

unlikely to be achieved at 

the end of the 20 year 

management timeframe and 

1) Engage a suitably qualified professional to 
review the plantings and advise on methods 
to increase growth rates through other 
interventions. 

2) Undertake soil testing to determine what rate 
of soil ameliorants or fertilizers may be 

1) Within one month of detection 

2) Within two months of detection 

3) Report amendments to the 
Department.  
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Triggers Corrective Actions Timeframes 

other corrective actions are 

failing to progress the 

achievement of the KPI 

required to improve the chemical balance of 
the soils for improved plant growth 

3) Revise the management actions for the offset 

4) Increase effort of management actions to 
achieve KPI within timeframe 

4) Within 12 months of detection if 
corrective actions have not amended 
the slowing growth rates 

5) Report within 6 months of revised 
methods. 

Pest species occupying 

artificially created denning 

habitat for Greater glider  

 Review all monitoring reports for observations 
of use 

 Incidental observation of utilisation of hollows 

 Removal/destruction of pest species, 
maintenance of hollow and reinstatement of 
hollow availability. 

 Removal of pest species within 40 
business days of detection 

 Maintenance/repair and reinstatement 
of hollow availability within 50 business 
days. 

Loss of artificial hollows 

arising from stochastic 

event  

 While such events (e.g. fire, flood, drought, 
vandalism etc) are rare and can be managed 
by the contractor, where events take place, 
restoration works are to replace losses and 
reporting to the DCCEEW is required. 

 Evidence of impacts and rectification 
measures are to be issued to the DCCEEW 
within 30 business days. 

 Within six months of the event 

 Within three months of rectification 

 Within 15 days of a bushfire event that 
is more severe than a groundcover fire 
(i.e., scorching > 2m up tree trunks), a 
stocktake of hollows and fauna 
infrastructure to be completed and 
submitted to the Department with a 
rectification plan that sees hollows 
recreated/installed/repaired within 40 
business days of the event.  

 Extended drought may cause limb 
drop. In years where rainfall is < 75% of 
mean annual rainfall, the monitoring 
report provides comments on the health 
of trees containing hollows.  
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8 Risk assessment and management measures 

A limited number of risks associated with climate change, pest control and large scale 

rehabilitation are evaluated for the ORS. Risks are generally described and assessed against 

the likelihood and consequence model outlined in the Commonwealth Government’s 

Environmental Management Plan Guidelines (Department of Environment, 2014). The 

following risk factors are considered in more detail in this OAMP: 

 Wildfire 

 Flooding 

 Drought 

 Climate-induced shifting habitat range 

 Planting stock failure 

 Pest management 

 Weed invasion / expansion. 

 Establishment of compensatory den habitat for Greater glider. 

8.1 Likelihood, consequence and risk ratings 

Each environmental risk is given a rating in terms of likelihood and consequence using the 

criteria in Table 14 and Table 15, respectively. These ratings are then combined to derive risk 

scores, as shown in Table 16. 

Table 14. Description of likelihood definitions 

Likelihood rating Likelihood definition 

Highly likely  Is expected to occur in most circumstances 

Likely  Will probably occur during the life of the project 

Possible  Might occur during the life of the project 

Unlikely  Could occur but considered unlikely or doubtful 

Rare  May occur in exceptional circumstances 
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Table 15. Description of consequence definitions 

Consequence rating Consequence definition 

Minor  Minor incident of environmental damage that can be reversed 

Moderate  Isolated but substantial instances of environmental damage that could be 
reversed with intensive efforts 

High  Substantial instances of environmental damage that could be reversed 
with intensive efforts 

Major  Major loss of environmental amenity and real danger of continuing 

Critical  Severe widespread loss of environmental amenity and irrecoverable 
environmental damage 

 

Table 16. Risk ratings matrix 

Likelihood Consequence 

Minor Moderate High Major Critical 

Highly Likely Medium High High Severe Severe 

Likely Low Medium High High Severe 

Possible Low Medium Medium High Severe 

Unlikely Low Low Medium High High 

Rare Low Low Low Medium High 

 

8.2 Wildfire 

Existing vegetation within MU1, along the western boundary of Lot 2 on RP200424 is mapped 

by ICC as being of medium to very high bushfire potential (Inset 2). The remainder of the 

ORS, being the balance of MU1 and all of MU2, does not have a mapped bushfire potential. 

As the MUs become better established through the offset period, vegetation across the whole 

ORS will be able to support the establishment and spread of wildfire. 
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Inset 2. Bushfire risk mapping 

Source: City of Ipswich Draft Planning Scheme Bushfire Risk Overlay Mapping 

The overall assessment of wildfire risks is that their occurrence is possible within the offset 

period and consequences of such an event would be moderate. Without intervention and 

management wildfire is evaluated as a medium risk to this offset (Table 17). The management 

actions that are proposed to be implemented to reduce this initial risk rating are presented in 

Table 9. With the implementation of all relevant management actions, the consequence of 

wildfire risk is expected to be reduced to minor, reducing the risk rating to low (Table 17). 

Table 17. Wildfire risk assessment 

Mitigation status Likelihood Consequence Risk Rating 

Pre-mitigation Possible Moderate Medium 

Post-mitigation Possible Minor Low 
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8.3 Flooding 

Ipswich City Council’s Flood Overlay Mapping shows the entirety of Lot 70 on CH31316 as 

being mapped as either moderate or high flood risk. Similarly, the majority of Lot 2 on 

RP200424 is mapped as either moderate or high flood risk, with the exception of areas of 

higher elevation in the north-west corner of the site and on the norther boundary (Inset 3). 

 

Inset 3. Flood risk mapping 

Source: City of Ipswich Draft Planning Scheme Bushfire Risk Overlay Mapping 

The objective for the ORS is to restore habitat with vegetation communities resembling pre-

clear condition. By doing so, vegetation communities will be established and/ or enhanced that 

are locally adapted and resilient to naturally-occurring flood events. Rather than be an 

impediment to offset success, natural flood events will provide simulation of hydrological 

regimes that the target vegetation communities are adapted to tolerating. 

The overall assessment of flooding risks is that their occurrence is highly likely within the 

offset period and consequences of such an event would be minor. Without intervention and 

management flooding is evaluated as a medium risk to this offset (Table 18). Due to the likely 

beneficial nature to offset success of occasional natural flooding across, targeted 

management actions for minimise the impacts of flooding are limited to: 
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 Include stabilisation matting, tree stakes, etc for plantings within higher risk zones of 

erosion from rising flood waters, i.e. within high risk areas as shown in Inset 3. 

 Undertake damage assessments after flood events that effect the ORS. Include 

findings of the damage assessment in the ORSR. 

 Consider taking out insurance for planting stock located within flood risk area to cover 

the cost of replacement works should a damaging rain / flood event occur. 

With the implementation of all relevant management actions, the risk rating remains medium 

as the consequence is unable to be reduced further, even with mitigation (Table 18). 

Table 18. Flooding risk assessment 

Mitigation status Likelihood Consequence Risk Rating 

Pre-mitigation Highly likely Minor Medium 

Post-mitigation Highly likely Minor Medium 

8.4 Drought 

The Queensland Government’s Drought Duration Report (Queensland Government, 2023) 

identifies the Ipswich local government area as being drought free for 13-24 months and as 

being in a declared drought status for 20-30% of time since 1964. 

The Bureau of Meteorology’s climate statistics for the Amberley RAAF Base meteorology 

station (closest to the ORS) report average annual rainfall as 867.7 mm. The Climate Change 

Adaptation Strategies for the koala prepared by Christine Adams-Hosking concluded that the 

highest probability of koala presence occurred at a mean annual rainfall of 700mm (Adams-

Hosking, 2011). Therefore, despite unprecedented drought conditions, the ORS maintains 

rainfall similar to the optimal range to support koala presences. 

Periods of prolonged drought, if they were to occur, would place stress on revegetation, 

particularly juvenile plantings. On this basis, the overall assessment of drought risks is that 

their occurrence is possible within the offset period and consequences of such an event would 

be high. Without intervention and management drought is evaluated as a medium risk to this 

offset (Table 19). The management actions that are proposed to be implemented to reduce 

this initial risk rating are as follows: 
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 Ensure offset design includes replanting and connection to higher moisture content 

soils associated with alluvial and riparian areas of the ORS. 

 Maintain site dams and waterbodies for use in offset rehabilitation works and as water 

sources for native animals. 

 Implement temporary, supplementary watering programs whilst plantings are juvenile 

if prolonged drought conditions occur. 

 Consider small ‘turkey’ dams as part of MU1 for the purposes of water access for fauna 

and the creation of patches of high moisture soils and vegetation. 

With the implementation of all relevant management actions, the consequence of wildfire risk 

is expected to be reduced to moderate, but the risk rating remains medium (Table 19). 

Table 19. Drought risk assessment 

Mitigation status Likelihood Consequence Risk Rating 

Pre-mitigation Possible High Medium 

Post-mitigation Possible Moderate Medium 

8.5 Climate-induced shifting habitat range 

A number of contemporary case studies and research papers have investigated the combined 

weather characteristics of climate change on the current and future distribution of suitable 

koala habitat into the future. 

Koalas are considered to be at risk of these factors because of their low tolerance to adapt to 

environmental changes combined with the number of existing non-climate related threats 

already well documented. More recently both species and their habitat have been affected 

nationally by the 2019-2020 bushfires.  

GHFF are also considered to be affected by climate change, however most studies relate to 

the increased temperatures at the camp and roosting sites, with less material available on 

their foraging range. The proposed offset provides foraging habitat and therefore the effects 

of climate change on roosting sites are not directly relevant to the ORS. 
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The Climate Change Adaptation Strategies for the Koala (Adams-Hosking, 2011) applied 

climate change distribution models for the koala and five of its essential eucalypt food trees to 

a conservation prioritisation framework (’Zonation’), to determine which Queensland local 

government areas were the highest priority for koala conservation and adaptation. The study 

included current (2011) and future predicted koala habitat distribution in 2070 showing a 

substantial migration easterward. The study further concludes that: 

“The highest probability of koala presence occurred at a mean maximum summer temperature 

of approximately 27°C and a mean annual rainfall of approximately 700 mm”  

As previously stated, the average annual rainfall for the area is 867.7 mm (Amberley RAAF 

Base meteorology station). Additionally, the mean recorded minimum and maximum 

temperatures for the region are 13.1 to 26.9 degrees Celsius. Therefore, even with predicted 

temperature increases the offset land would remain around the noted 27 degree Celsius mean 

maximum parameter of the study. The land is also located within the current and 2070 koala 

habitat distribution maps based on the A1F1 climate change scenario as presented in Climate 

Change Adaptation Strategies for the Koala (Adams-Hosking, 2011).  

At the site scale the offset design will connect existing low range and foothill habitat with 

alluvial plains, creek flats and riparian vegetation communities. 

The overall assessment of climate-induced habitat shift risks is that likelihood is unlikely within 

the offset period but the consequences of such an event would be moderate. Without 

intervention and management this risk is evaluated as low risk to this offset (Table 20). The 

management actions that are proposed to be implemented to reduce this initial risk rating are 

presented in Attachment 3 (Offset Revegetation Plan). With the implementation of all relevant 

management actions, the consequence of climate-induced habitat shift risk is expected to be 

reduced to minor, though the risk rating remains low (Table 20). 

Table 20. Climate-induced habitat shift risk assessment 

Mitigation status Likelihood Consequence Risk Rating 

Pre-mitigation Unlikely Moderate Low 

Post-mitigation Unlikely Minor Low 
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8.6 Planting stock failure 

The entirety of the ORS will be subject to replanting, with significant wholesale replanting 

intended for MU2 with minor infill in MU1. In projects which include large areas of wholesale 

planting the risk exists for planting stock to fail in large volumes due to: 

 Poor soil quality or incompatible match of soils to replanted vegetation types. 

 Weather related impacts – frost / prolonged dry periods, excessive heat or cool periods 

 Poor quality planting stock or the sourcing of planting stock from a different geographic 

region 

 Lack of appropriate planting area preparation – weed removal / pasture seed removal 

/ cultivation, etc. 

The majority of these challenges are expected to be managed through the use of experienced 

bushland regeneration experts and contractors with relevant insurance and payment 

retentions. Failure of planting stock will principally be a financial impact as the ORS will not 

achieve committed condition improvement and habitat expansion targets without rectification 

of planting works.  

An important component of the offset proposal is the collection of native seeds from within the 

ORS and immediate surrounds, followed by propagation and use in revegetation. 

The overall assessment of planting failure risks is that the occurrence is possible within the 

offset period and consequences of such an event would be moderate. Without intervention 

and management planting failure is evaluated as a medium risk to this offset (Table 21). The 

management actions that are proposed to be implemented to reduce this initial risk rating are 

presented in Table 10. With the implementation of all relevant management actions, the 

likelihood of planting failure risk is expected to be reduced to unlikely, reducing the risk rating 

to low (Table 21). 

Table 21. Planting failure risk assessment 

Mitigation status Likelihood Consequence Risk Rating 

Pre-mitigation Possible Moderate Medium 

Post-mitigation Possible Minor Low 



 

71 

 

8.7 Pest management 

8.7.1 Wild dog 

Wild dog predation is a significant cause of koala mortality. A study by Hawthorne L. Beyer et 

al. over the 2013-2017 period in Moreton Bay Regional Council involved the capture of 503 

koalas, which were fitted with telemetry devices (Beyer, 2018). Of the 144 koala deaths 

confirmed as predation, wild dogs accounted for 81.3 per cent and domestic dogs 4.2 per cent 

plus a further 38 deaths were suspected but unconfirmed predation events due to wild dogs. 

Researchers concluded the koala population could have approached local extinction within a 

decade in the absence of wild dog and disease control. They stated a single male dog eluding 

capture until the end of the study was thought to be responsible for 75 koala deaths. 

Wild dog has not been recorded by surveys, but Department of Agriculture and Fisheries 

identify it to be at the boundary of an area in which it is localised to widespread and common 

(Attachment 2). This mirrors our experience with camera trap surveys in the region, in which 

dogs are almost invariably recorded (unpublished data 28 South). 

The overall assessment of wild dog risks is that the occurrence is likely (Queensland 

Department of Agriculture and Fisheries mapping shows it to the common but localised 

(Attachment 2) within the offset period and consequences of such an event would be high. 

Without intervention and management wild dogs are evaluated as a high risk to this offset 

(Table 22). The management actions that are proposed to be implemented to reduce this 

initial risk rating are presented in Table 6. With the implementation of all relevant management 

actions, the likelihood of wild dog risk is expected to be reduced to unlikely, reducing the risk 

rating to medium (Table 22). 

Table 22. Wild dog risk assessment 

Mitigation status Likelihood Consequence Risk Rating 

Pre-mitigation Possible High High 

Post-mitigation Unlikely High Medium 
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8.7.2 Feral pig 

The Threat Abatement Plan for the Predation, Habitat degradation, competition and disease 

transmission by feral pigs (Feral Pig Plan) (Commonwealth of Australis 2005) sets out a 

national framework to guide coordinated actions to contain the spread of this threatening 

process and manage the impact on threatened species and other ecological communities as 

listed under the EPBC Act.  

Predation, habitat loss, competition and disease transmission by feral pigs includes the 

impacts on native ecosystems, fora and fauna due to the presence of feral pigs, their 

movement, rooting, wallowing, trampling, tusking or rubbing trees, and consumption of water, 

animals, plants and soil organisms. Feral pigs are found in all states and mainland territories 

of Australia, particularly in association with wetlands and riparian ecosystems. Ecological 

parameters affected include species composition, succession, and nutrient and water cycles. 

Impact can be direct or indirect, acute or chronic, periodic or constant, and may be seasonally 

influenced. 

Feral pigs consume bird chicks, reptiles, reptile and bird eggs, frogs, soil organisms, 

earthworms and other invertebrates, carrion, underground fungi, fruit, seeds, roots, tubers, 

bulbs and plant foliage. Habitat changes due to feral pigs include: destruction of plants; 

changed floristic composition; reduced regeneration of plants; alteration of soil structure; 

increased invasion and spread of weeds; increased access for other predator species; 

reduced amount and quality of water available; spread of exotic earthworms; and creation of 

habitat suitable for disease vectors. 4hey provide reservoirs for endemic diseases, can be 

vectors of exotic diseases, and have been implicated in spreading the root-rot fungus 

Phytophthora cinnamomic (ibid). 

Neither feral pigs (nor their distinctive wallows or rubbings) have been detected by surveys, 

but the landscape is suitable for this species (i.e., it is a seasonally inundated floodplain with 

residual dams, natural wetlands, and areas of gilgai landform) and it is on the boundary of an 

area in which pigs are identified as localised or widespread and occasional by Department of 

Agriculture and Fisheries (Attachment 2). 

The overall assessment of feral pig risks is that the occurrence is possible within the offset 

period and consequences of such an event would be moderate. Without intervention and 
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management feral pigs are evaluated as a moderate risk to this offset (Table 22). The 

management actions that are proposed to be implemented to reduce this initial risk rating are 

presented in Table 6. With the implementation of all relevant management actions, the 

likelihood of feral pig risk is expected to be reduced to unlikely, reducing the risk rating to low 

(Table 223). 

Table 23. Feral pig risk assessment 

Mitigation status Likelihood Consequence Risk Rating 

Pre-mitigation Possible Moderate Medium 

Post-mitigation Unlikely Moderate Low 

 

8.7.3 Feral deer 

Government of South Australia (2023) describe that feral deer impact natural environments 

by eating, ringbarking, rubbing against and trampling native plants, and creating wallows. This 

habitat destruction can have flow on effects to other fauna that are sustained by healthy 

habitats. Feral deer also compete for food with native herbivores such as kangaroos and 

wallabies. As feral deer move to new areas, they spread weeds through seeds stuck to their 

fur and in their droppings, and they can spread diseases, pathogens (including Phytophthora 

cinnamomi), and parasites. They also damage waterways as their hooves trample and erode 

riverbanks. Feral deer can also cause serious damage to sensitive habitats recovering from 

bushfires, as they eat the new growth that sprouts after fire. This post-fire herbivory destroys 

shelter that ground dwelling native animals rely on and greatly inflates predation risks for small 

animals by cats and foxes.  

Feral deer have not been recorded from the locality, and Department of Agriculture and 

Fisheries mapping shows it to be absent from this area (Attachment 2), but Government of 

South Australia (2023) also identifies how populations are rapidly expanding. While presently 

absent, the risk of immigration to this area cannot be discounted.  

The overall assessment of feral deer risks is that the occurrence is possible within the offset 

period and consequences of such an event would be moderate. Without intervention and 

management feral deer are evaluated as a medium risk to this offset (Table 224). The 

management actions that are proposed to be implemented to reduce this initial risk rating are 

presented in Table 6. With the implementation of all relevant management actions, the 
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likelihood of feral deer risk is expected to be reduced to unlikely, reducing the risk rating to 

low (Table 224). 

Table 24. Feral deer risk assessment 

Mitigation status Likelihood Consequence Risk Rating 

Pre-mitigation Possible Moderate Medium 

Post-mitigation Unlikely Moderate Low 

 

8.7.4 Feral cats 

DEWHA (2008) describes that various characteristics help to explain the invasiveness and 

impact of cats. They can colonise a wide range of habitats. As carnivores, they eat a wide 

range of prey and can survive with limited access to drinking water. The survival rate of kittens 

is not high, but cats can breed in any season, allowing rapid increases in numbers.  

Cats have direct impacts on native fauna through predation. They can kill vertebrates weighing 

as much as 3 kg, but preferentially kill mammals weighing less than 220 g and birds less than 

200 g. They also kill and eat reptiles, amphibians and invertebrates. Cats can also have 

indirect effects on native fauna by carrying and transmitting infectious diseases. They are 

thought to have contributed to the extinction of many small to medium-sized mammals and 

ground-nesting birds in the arid zone, and to have seriously affected populations of bilby, mala 

and numbat. 

As cats are so widely established in Australia, the focus of management is generally on 

abatement of the impacts of established populations, rather than prevention and 

preparedness. Control of cats is difficult as they are found in very low densities over large 

home ranges, making them difficult to locate. Control methods include trapping, shooting and 

exclosures. 

Feral cat has not been recorded by surveys, but Queensland Department of Agriculture and 

Fisheries mapping suggests it to be widespread and common (Attachment 2). This mirrors 

our experience with camera trap surveys in the region, in which cats are almost invariably 

recorded (unpublished data 28 South). 

The overall assessment of feral cats risks is that the occurrence is likely within the offset 

period and consequences of such an event would be moderate. Without intervention and 
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management feral cats are evaluated as a medium risk to this offset (Table 225). The 

management actions that are proposed to be implemented to reduce this initial risk rating are 

presented in Table 6. With the implementation of all relevant management actions, the 

likelihood of feral cat risk is expected to remain as possible, but with numbers suppressed. 

The risk rating will also remain at medium, but again, suppressed by the management 

compared to the surrounding (unmanaged) landscape (Table 225). 

Table 235. Feral cat risk assessment 

Mitigation status Likelihood Consequence Risk Rating 

Pre-mitigation Likely Medium Medium 

Post-mitigation Likely (but further 

suppressed through the 

proposed management) 

Medium (but further 

suppressed through the 

proposed management) 

Medium 

 

8.7.5 European red fox 

DEWHA (2008b) notes that foxes have a wide dietary range, and are threatened by few natural 

enemies or few serious diseases in Australia. They also have high reproductive rates and high 

rates of cub survival, which allows them to rapidly colonise areas although they only breed 

once a year over a short period. These attributes are important in making the fox a significant 

threat to biodiversity. Foxes have direct impacts on a range of native animal species. They 

prey particularly on small to medium-sized, ground-dwelling and semi-arboreal mammals, 

ground-nesting birds and chelid tortoises.   

As foxes are so widely established in Australia, the focus of management is on abating impacts 

by established populations, except for offshore islands that are currently fox free and 

Tasmania where eradication is being attempted. Control of foxes is difficult; control methods 

include baiting, shooting, trapping, den fumigation or destruction, and exclusion fencing. 

However, apart from broadscale baiting, the methods are expensive, labour intensive, long 

term and of limited effectiveness. 

Fox has not been recorded by surveys, but Department of Agriculture and Fisheries mapping 

suggests it to be widespread and common in this locality (Attachment 2). This mirrors our 

experience with camera trap surveys in the region, in which fox is almost invariably recorded 

(unpublished data 28 South). 
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The overall assessment of fox risks is that the occurrence is likely within the offset period and 

consequences of such an event would be moderate. Without intervention and management 

foxes are evaluated as a medium risk to this offset (Table 225). The management actions 

that are proposed to be implemented to reduce this initial risk rating are presented in Table 6. 

With the implementation of all relevant management actions, the likelihood of fox risk is 

expected to remain as likely, but with numbers suppressed. The risk rating will also remain at 

medium, but again, suppressed by the management compared to the surrounding 

(unmanaged) landscape (Table 226). 

Table 246. Fox risk assessment 

Mitigation status Likelihood Consequence Risk Rating 

Pre-mitigation Likely Medium Medium 

Post-mitigation Likely (but further 

suppressed through the 

proposed management). 

(but further suppressed 

through the proposed 

management). 

Medium 

 

8.7.6 European Rabbit 

Department of Environment and Energy (2016) notes that not only do rabbits compete with 

native wildlife for resources (food and shelter), but they also have severe impacts on native 

plants through grazing, browsing and ring-barking and preventing regeneration of seedlings. 

These impacts often threaten species with either severe range contraction or extinction and 

are a major threat for many species and ecological communities, particularly those listed as 

nationally threatened under the EPBC Act. Currently, 73 species of fauna (44 birds, 20 

mammals, 6 reptiles, 1 invertebrate, 1 fish and 1 amphibian); 260 listed plant species; and a 

further nine endangered ecological communities are nationally impacted by rabbits. 

Rabbits have severe impacts on vegetation and surrounding ecosystems through overgrazing 

and general damage (e.g. ring-barking, digging up of roots, removal of leaves) (Williams et al. 

1995) that restricts the regeneration of trees and shrubs; and through promoting growth of 

introduced plant species such as weeds (particularly around warrens due to high levels of 

grazing and soil disturbance, and an increase in nutrients). The most significant impacts are 
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likely to occur on small islands where vegetation is quickly exhausted before populations 

become self-regulating from natural mortality and immigration.  

Rabbit has not been recorded during the site inspections, and Department of Agriculture and 

Fisheries identifies the site locality as being on the boundary of an area in which rabbits are 

absent, or occasional and localised (Attachment 2). Notwithstanding, rabbits is considered a 

likely occurrence.   

The overall assessment of rabbit risks is that the occurrence is likely within the offset period 

and consequences of such an event would be moderate. Without intervention and 

management rabbits are evaluated as a medium risk to this offset (Table 226). The 

management actions that are proposed to be implemented to reduce this initial risk rating are 

presented in Table 6. With the implementation of all relevant management actions, the 

likelihood of rabbit risk is expected to be low (Table 226). 

Table 26. Rabbit risk assessment 

Mitigation status Likelihood Consequence Risk Rating 

Pre-mitigation Likely Moderate Medium 

Post-mitigation Possible Moderate Low 

 

8.8 Fire ants 

DCCEEW (2023) notes that Fire ants are aggressive generalist foragers that occur in high 

densities. Fire ants workers sting relentlessly when their mound is disturbed. They are 

effective at foraging and recruitment, which makes them highly competitive and very effective 

at resource defence. Fire ants sting in synchrony initiated by an alarm pheromone and the 

stings result in painful pustules, which may take weeks to heal. Its stinging ability allows it to 

repel larger vertebrate competitors from resources. People, stock, wildlife and domestic pets 

are readily stung if they disturb a nest and this can induce anaphylactic shock in sensitive 

individuals. Fire ants are opportunistic feeders that are omnivorous and predate on 

invertebrates, vertebrates, and plants, destroy seeds, harvest honeydew from specialised 

invertebrates and also scavenge. 

Fire ants colonies can contain a single queen (monogyne) or multiple queens (polygyne) with 

between 200,000 and 400,000 workers. The primary threat from fire ants is a consequence of 
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its aggressive territorial and feeding behaviour. Monogyne colonies vigorously defend territory 

around the colony and achieve a density of up to 680 mounds per hectare whereas polygyne 

colonies allow workers to move between colonies allowing mound densities of up to 2,600 

mounds per hectare. New colonies are formed by flights of winged ants leaving the colonies. 

Both types of colonies are also able to disperse on flowing water, and thus have an advantage 

in areas of seasonal flooding. When waters rise, they float as a mat of ants, surviving for weeks 

until the waters recede or they drift ashore. 

Fire ants have not been detected by site surveys, but mapping from the National Fire Ant 

Management Program (Attachment 2) shows records from the locality. While the site is 

located in Biosecurity Zone 1 (an area subject to active management) (Attachment 2), fire 

ant must be considered a likely occurrence. 

The overall assessment of fire ant risks is that the occurrence is likely within the offset period 

and consequences of such an event would be moderate. Without intervention and 

management fire ants are evaluated as a medium risk to this offset (Table 227). The 

management actions that are proposed to be implemented to reduce this initial risk rating are 

presented in Table 6. With the implementation of all relevant management actions, the 

likelihood of fire ant risk is expected to be low (Table 227). 

Table 27. Fire ant risk assessment 

Mitigation status Likelihood Consequence Risk Rating 

Pre-mitigation Likely Moderate Medium 

Post-mitigation Possible Moderate Low 

 

8.9 Weed invasion / expansion 

Weed infestations suppress and inhibit the natural regeneration of regrowth vegetation on-

site, which in-turn directly limits the growth rates and regeneration of primary and secondary 

koala tree species and GHFF foraging species. Although baseline data is limited to the survey 

events undertaken for the Preliminary Documentation Report, it is known that highly invasive 

and spreading nature of some non-native weed species, coupled with the in-active 

management in areas, would be resulting in a progressive increase as local climatic events 

align with optimal germination and seeding periods. In extreme instances, dense weed 
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infestations can form a barrier to terrestrial species, which would include limiting the koala’s 

ability to access areas containing an over-canopy of food trees. 

The overall assessment of weed infestation risks is that the occurrence is highly likely within 

the offset period and consequences of such an event would be moderate. Without intervention 

and management weeds are evaluated as a high risk to this offset (Table 25). The 

management actions that are proposed to be implemented to reduce this initial risk rating are 

presented in Table 7. With the implementation of all relevant management actions, the 

likelihood of weed infestation risk is expected to be reduced to unlikely, reducing the risk 

rating to low (Table 25). 

Table 25. Weed infestation risk assessment 

Mitigation status Likelihood Consequence Risk Rating 

Pre-mitigation Highly likely Moderate High 

Post-mitigation Unlikely Moderate Low 

 

8.10 Establishment of compensatory den habitat for Greater glider 

Artificial hollows must closely mimic the characteristics (height, orientation, dimensions, 

internal features) of natural tree hollows to be effective. If the design is not suitable or does 

not meet the gliders' needs, they may not use the artificial hollows. 

Artificial hollows may attract species other than the greater glider, leading to increased 

competition for resources. This could potentially alter local ecological dynamics and impact 

the glider population. 

Increased visibility in artificial hollows may make gliders more vulnerable to predation by owls, 

snakes, or other predators, as compared to natural tree hollows. 

To maximize the effectiveness of artificial hollows for the greater glider, it's important to 

consider various factors, as follows: 

1) Mimic Natural Characteristics: 

Ensure that the artificial hollows closely mimic the characteristics of natural tree hollows. This 
includes size, shape, entrance dimensions, and internal features. The goal is to make them 
as appealing and suitable for the greater glider as possible. 
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2) Use Suitable Materials: 

If other materials are to be used, choose materials that are durable, weather-resistant, and 

safe for wildlife. The artificial hollows should withstand environmental conditions and provide 

a secure and stable habitat. 

3) Install in Suitable Locations: 

Identify and select appropriate locations for artificial hollow installation. Consider factors such 

as tree species, height, and proximity to preferred foraging areas. Place the hollows where 

gliders are likely to find and use them. 

4) Consider Tree Species: 

Mimic the tree species that greater gliders prefer for nesting. Some gliders may show a 

preference for specific tree species, so using similar wood for the artificial hollows can 

enhance their attractiveness. 

5) Provide Multiple Options: 

Install a variety of artificial hollows in different locations and tree types to provide the greater 

gliders with options. This increases the chances of them finding a suitable nesting site. 

6) Monitor and Adapt: 

Implement a monitoring program to assess the effectiveness of the artificial hollows. Regularly 

check for occupancy, observe glider behaviour, and make adjustments based on observations 

and feedback from the monitoring program. 

7) Implement Maintenance Protocols: 

Establish a maintenance schedule to ensure the ongoing suitability and safety of the artificial 

hollows. Regular inspections can identify and address issues such as degradation, wear, or 

damage. 

The overall assessment of den habitat establishment risks is that the occurrence is likely 

within the offset period and consequences of such an event would be high. Without 

intervention and management the risk of artificial hollows going unutilised is evaluated as a 

high risk to this offset (Table 26). The management actions that are proposed to be 

implemented to reduce this initial risk rating are presented in Table 11. With the 

implementation of all relevant management actions, the consequence of artificial hollows 

going unutilised is expected to be reduced to moderate, reducing the risk rating to moderate 

(Table 26). 
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Table 26. Compensatory den habitat risk assessment 

Mitigation status Likelihood Consequence Risk Rating 

Pre-mitigation Likely High High 

Post-mitigation Likely Moderate Moderate 
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9 Adaptive management 

This OAMP adopts a number of ‘adaptive management’ procedures both as a governing 

principle and within specific management actions (Section 6).  

Most management actions incorporate detailed baseline survey and data collection to be 

periodically repeated through the offset period and utilised for iterative changes to 

management implementation, particularly for stochastic habitat risks and threats. The primary 

purpose of adaptive management procedures is to allow on-ground monitoring and 

experiences on the most effective measures to feed into amendments to the OAMP which 

focus on best return in GHFF and koala habitat outcomes. The structured decision-making 

process that is a by-product of adaptive management is shown in Inset 4. 

 

Inset 4. Adaptive management process 
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10 Reporting 

All surveys, results, management activities statuses, alterations or amendments will be 

recorded within an ORSAR. Each ORSAR will be completed by the Offset Provider (Cherish 

the Environment) and issued to the Proponent (Maclean Estates Pty Ltd) within 30 days of 

each 12 months anniversary of the documented commencement of the action. This 

commitment is purposely documented to ensure adequate time is provided to the Proponent 

to evaluate and utilise the ORSAR in preparing the Annual Compliance Report for the 

Proposed Action.  
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Attachment 1 Cross-reference with DCCEEW 

Additional Information requirements 

  



 

 
 

Category Description Relevant Section 

B1 A description of the proposed offset site(s) including location, size, condition, and relevant ecological/species values present and 
surrounding land uses. 

Section 4.1. 

B2 Maps and shapefiles to clearly define the location and boundaries of the offset area/s, accompanied by the offset attributes (e.g. 
physical address of the offset area/s, coordinates of the boundary points in decimal degrees, the relevant MNES that the 
environmental offset/s compensates for, and the size of the environmental offset/s in hectares). 

Section 4.3.  

Further, refer to Section 6 of the 
PD Report. 

B3 Baseline survey information to provide evidence of relevant MNES presence and the extent and quality of the respective 
habitat(s) at the proposed offset site(s) in accordance with the relevant survey guidelines or using a scientifically robust and 
repeatable methodology. 

Section 3.2 and 4.2. 

Further, refer to Sections 4 and 6 
of the PD Report 

B4 Summarised details of the nature of the conservation gain to be achieved for relevant MNES, including the creation, restoration 
and revegetation of habitat in the proposed offset area/s. 

Section 4.3. 

B5 An assessment with supporting evidence, of how the environmental offset/s meets the requirements of the department's EPBC 
Act Environmental Offsets Policy (2012) (Offsets Policy), available at: www.environment.gov.au/epbc/publications/epbc-act- 
environmental-offsets-policy 

Section 4.3. 

B6 Information about how the proposed offset area/s will provide connectivity with other habitats and biodiversity corridors and/or 
will contribute to a larger strategic offset for the relevant MNES. This should include information about how the proposed offset/s 
area contributes to any state and/or regional plan/s for the conservation of the protected matter. 

Section 4.3 and 5. 

Further, refer to Section 6 of the 
associated PD Report. 

B7 How the offset area/s are like-for-like, i.e. the environmental values of the offset are of the same type or equivalent to that 
affected by the proposed action. 

Section 4.3 and 5. 

Further, refer to Sections 4 and 
6, and specifically Sections 6.5 
and 6., of the PD Report. 

B8 Current and likely future tenure of the proposed offset site and details of how the offset site will be legally secured for the full 
duration of the impact. 

Section 4.  

Further, refer to Section 6 of the 
PD Report. 

B9 the methodology, with justification and supporting evidence, used to inform the inputs of the Offsets assessment guide in 

relation to the offset site/s for each relevant MNES, including: 

 

Further, refer to Sections 6.7 and 

http://www.environment.gov.au/epbc/publications/epbc-act-environmental-offsets-policy
http://www.environment.gov.au/epbc/publications/epbc-act-environmental-offsets-policy


 

(a) total area of habitat (in hectares); 

habitat quality (using a consistent methodology as agreed with the department in section 8 of the Preliminary documentation - 
request for further information). 

6.8 of the PD Report. 

B10 the methodology, with justification and supporting evidence, used to inform the inputs of the Offsets assessment guide in 

relation to each potential offset area for each relevant MNES, including: 

• time over which loss is averted (max. 20 years); 

• time until ecological benefit; 

• risk of loss (%) without offset; 

• risk of loss (%) with offset; 

confidence in result (%). 

Attachment 2, Offset 
Revegetation Plan 

Further, refer to Sections 6.8.2 
and 6.8.3 of the PD Report. 

B11 Specific, measurable, achievable, relevant and timely (SMART) offset completion criteria (i.e. environmental outcomes) to be 
achieved, and reasoning for these in reference to relevant statutory recovery plans, conservation advices, and threat abatement 
plans (e.g. within 15 years of commencement of the action, there is an average of X amount of Koala habitat trees per ha). 

The department notes that if an offset is deemed to provide suitable compensation for the impacts of the proposed action, the 
offset completion criteria provided may be used to inform outcomes-based conditions of approval. 

Attachment 2, Offset 
Revegetation Plan 

Further, refer to Section 5, 
specifically Sections 5.6 and 5.7 
of the PD Report. 

B12 Interim milestones to demonstrate adequate progress towards achieving the environmental outcomes/completion criteria (e.g. 
within 10 years of commencement of the action the proponent must increase, by at least 20 per cent, the number of available 
Koala food trees at the offset site). 

Sections 6.7 and 7. 

B13 Details of the environmental management and threat mitigation activities that will attain and maintain the completion criteria. Sections 6 and 7. 

B14 Risk analysis and a risk management and mitigation strategy for all risks to the successful implementation of the OAMP and 
timely achievement of the offset completion criteria, including a rating of all initial and post-mitigation residual risks in accordance 
with a risk assessment matrix. 

Section 8. 

B15 A monitoring program to measure the progress towards the interim milestones and environmental outcomes/completion criteria. Sections 6 and 7. 

B16 Proposed timing for the submission of monitoring reports which provide evidence demonstrating whether the interim milestones 
have been achieved. 

Section 7. 

B17 Timing for the implementation of tangible, on-ground corrective actions to be implemented if monitoring activities indicate the 
interim milestones have not been achieved. 

Section 6. 
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Attachment 2 Pest Distribution Maps 
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Site

https://www.fireants.org.au/fireantmap

The offset site is located in Fire ant biosecurity zone 1 -  suburbs 
subject to active management of fire ants. Zone 2 covers covers 
suburbs yet to receive eradication treatment.

Extract from fire ant map showing records of fire ants in the locality of the offset site -
https://www.fireants.org.au/stop-the-spread/fireantmap 

https://www.fireants.org.au/stop-the-spread/fireantmap
https://www.fireants.org.au/stop-the-spread/fireantmap
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OFFSET REVEGETATION PLAN 

Introduction 

28 South Environmental Pty Ltd (28 South) has prepared this Offset Revegetation Plan (ORP) as part of the broader 

Offset Area Management Plan (OAMP) submitted for the North Maclean Industrial Development (the Proposed 

Action) that is being assessed as a Controlled Action and which is progressing through the Preliminary Documentation 

phase subject to conditions of the Department of Climate Change, Energy, the Environment and Water (DCCEEW) 

under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) (DCCEEW Ref: 2022/09304). For 

clarity, this ORP has been prepared to guide on-ground restoration works with regard to the on-ground ecological 

restoration works, their goals and completion criteria. The overarching OAMP provides guidance on how the Offset 

Site achieves the goals of the DCCEEW Environmental Offsets Policy. 

Significant residual impact associated with the Proposed Action will require the Proponent to provide an offset for the 

significant residual impact to listed threatened species under the EPBC Act, specifically the koala and grey-headed 

flying-fox. The Proponent owns the land upon which the rehabilitation will occur and will legally secure the offset area 

(the Offset Receiving Site (ORS)) via Voluntary Declaration under the Vegetation Management Act 1996 and being 

assigned a Category A area of Regulated Vegetation under the Planning Act 2017. Maclean Estates Pty Ltd will 

commission an approved rehabilitation contractor to undertake the offset works generally in accordance with this ORP 

and its Environmental Objectives to manage and protect the offset in perpetuity as defined within the OAMP.  

As detailed within the overarching OAMP, the ORS will result in a direct conservation outcome for the koala and grey-

headed flying-fox in accordance with the EPBC Acts Environment Offset Policy and Environmental Objectives of the 

OAMP through the restoration of existing habitat, re-establishment/ creation of diverse and functional ecosystems 

providing greater additionality to adjoining large intact remnants. Further, the ORS will build upon the extent of a 

state significant biodiverse area immediately to the west at Calvert and the existing Queensland blue gum (noted as a 

key foraging species for both target matters) dominated vegetation to the west and north. Through this, a 

consolidated regionally significantly area of important foraging habitat will be established, with the site strategically 

positioned as a staging point for rehabilitation of broad areas of Queensland blue gum woodland to open forest on the 

alluvial plains.  

Offset Receiving Site 

The ORS is situated on a dual property at 454-544 and 418-452 Rosewood Laidley Road, Lanefield (Lot 2 on RP200424 

and Lot 70 on CH31316) held in freehold title. The ORS is situated in the centre-west of the Ipswich City Council (ICC) 

Local Government Area (LGA) adjoining the Lockyer Valley Regional Council LGA and the Brisbane City Council LGA. 

The property totals 113.18 ha and the ORS comprises the entirety of the site. This area encompasses approximately 

45.58 ha of remnant and high value regrowth vegetation and 67.60 ha of non-remnant vegetation historically cleared 

for the establishment of pasture. 

Purpose of this ORP 

The intent of this ORP is to outline the Environmental Objectives of the OAMP and how the ORS will be managed 

including: 

a) The proposed treatments across the ORS such as; 

i. The components of the ORS which will be subject to assisted natural regeneration methods where parts of 

the ORS currently support regrowth native vegetation communities. 

ii. The component of the ORS which will be subject to active restoration and infill planting where parts of the 

ORS currently support some native vegetation, principally native shrubs and canopy elements in the 

ground layer (noting high levels of native woody recruitment); and  

b) How the on-ground progress will be managed, monitored and reported upon. 

This ORP has also been prepared in accordance with the requirements of the OAMP prepared for the Action and the 

South East Queensland Ecological Restoration Framework. 

Restoration Area Management Strategies 

The ORS and the areas proposed to be restored and managed as part of the Proposed Action’s Offset have been 
illustrated on ORP001. A number of Management Units (MU) has been identified within the ORS and are derived from 
existing on-ground condition within these areas. Management measures for each MU have been derived from in-field 
detailed inspection and prepared in line with the SMART principals (Specific, Measurable, Achievable, Realistic & 
Timed) to achieve the Environmental Objectives of the OAMP. These management measures have also been prepared 
in concert with the Offset Land Management Actions and Corrective Actions outlined within the OAMP.  

Management measures have also been prepared to ensure that temporal conditions can be reacted to and place 
greater accountability on the offset provider to utilise the most appropriate measures based on the proposed 
Environmental Objectives and on-ground temporal conditions (i.e. if good native recruitment is occurring at the time 
of works, tube stock plantings may not be required or can be significantly reduced, conversely, increasing weed 
incursion during works may require further weeding and increased tube stock plantings, drought conditions may 
require increased watering events through irrigation set ups). Specifications encourage the active natural regeneration 
from the seed bank where possible as this is the best means of establishing a robust, resilient and self-sufficient native 
ecosystem that is genetically suited to its endemic conditions. 

Timing for Commencement of Works 

The works outlined within this ORP must commence in concert with the Proposed Action (i.e. clearing and 

construction works on the Impact Site for the Proposed Action. Following initial establishment of the works, the ORS 

will be subject to ongoing management for the 20-year maintenance period and monitoring for the life of the Action’s 

Approval (until 2053). 
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Management Unit 1 – Management Strategy 

Management Unit 1 (MU 1) (refer Inset 1) encompasses all of the western portion of the ORS apart from a component 

in the centre southwest which requires more intensive restoration methods. This MU mirrors the State mapped High 

value regrowth on the ORS and this vegetation reflects the most mature section on the ORS. This area totals 45.58 ha 

in area and supports a mix of Regional Ecosystem (RE) typologies. The MU has been split into sub-units based on the 

differing Regional Ecosystem typologies - refer to ORP001. Within these MUs the ground layer comprises a significant 

number and coverage of native species; while sporadic occurrences of pest plant species including lantana (Lantana 

camara) and common herbaceous weeds occur scattered throughout; disturbance is minimal with some small 

evidence of farm tracks throughout the MU. It is expected that continued exclusion of cattle and any other introduced 

herbivores (i.e. pigs, goats, deer or wild horses) and weed management measures will greatly enhance the MU’s ability 

to naturally regenerate to a fully layered and self-sufficient ecosystem. 

Assisted Natural Regeneration Requirements 

The Assisted Natural Regeneration (ANR) management approach to this MU will take advantage of the emerging 

natural resilience and functionality of the existing communities, while promoting the regeneration of native vegetation 

through the removal of stock and exotic weed species. The main focus within this MU is to undertake targeted pest 

plant treatment and removal to encourage the natural recruitment of endemic native species from the seed bank. 

Seed of local provenance is key to successfully creating resilient and ultimately self-sufficient ecosystems as the seed is 

derived from parent plants lineage evolved in a site’s microclimates. The commencement of the restoration works will 

also coincide with de-stocking of the ORS to remove any cattle and commencement of pest fauna management. 

Limited planting is proposed for most REs of this MU unless regeneration of various other canopy and shrub species 

are shown to be lacking from the ANR suite of species or weed eradication target areas do not show signs of native 

recruitment after a short period of time. Planting the area encompassing the Regrowth RE 12.3.3 is recommended due 

to its lower density but this should occur after the weed treatment and observed lack of native recruitment. 

Revegetation should be undertaken utilising native tube stock, derived from locally sourced and grown species. 

Cherish will work closely with local native nurseries to establish a supply of tube stock to sufficiently support these 

areas. Seed collection from the ORS should also be considered over the course of management. All plantings are to be 

derived from the planting palette’s analogous with each Sub-Unit RE in Table 1, Table 2, Table 3 and Table 4. 

Presently, there are no extensive areas of weed development within the MU and so only chemical methods for weed 

removal are prescribed herein (to avoid machinery impacting any native recruitment); however, it is at the discretion 

of the restoration contractor to use the most suitable, sensitive and adaptive methods. The engaged contractor will 

undertake an initial intensive weed management program to identify the pest plants occurring at the time of 

restoration works. All weed treatment and removal methods should be in accordance with the methods specified in 

the South East Queensland Ecological Restoration Framework Manual. 

Assisted Natural Regeneration Management Actions 

The primary objectives and performance criteria of ANR efforts proposed for MU 1 include: 

• Remove stock and any fencing causing impediment to native fauna movement (i.e. barbed wire fencing) 

• Retain and enhance all existing native fauna habitat 

• Increase the extent of native vegetation cover over time 

• Prior to planting out of the ORS the engaged contractors are to establish a 3 primary bio-condition plots and 3 
tertiary site plots for on-going monitoring consistency, demarcated by steal posts or wooden bollards 
sufficient to last the 20 year monitoring period.  

• Where practicable improve habitat connectivity and reduce fragmentation through encouragement of native 
recruitment 

• Reintroduce large woody debris and other habitat features (fabrication of habitat qualities from left over timber 
elsewhere which would ordinarily go into green waste facilities) 

• Weeds of National Significance (WoNS) and weed species listed under the Biodiversity Act 2014 (BA) are not to 
be present within MU 1 

• Evidence of significant reductions in the presence of other exotic species. It is considered appropriate that the 
following performance criteria be adopted: 

o all large weed trees and woody weeds are to be removed or treated in-situ (to ensure they will not re-
sprout/re-seed) 

o scattered groundcover weed species may occur in very low densities where they perform important soil 
retention functions; however, no WoNS or BA weeds are to be present 

▪ pastoral grasses which do not impact the ultimate goal (restoring habitat for target MNES) are 
not considered to be weeds that require removal (however, native grasses/herbs and forbs 
should be preference) 

o all weed treatment must be performed in a manner which does not promote erosion or instability of 
creek banks or soil 

• Undertake baseline monitoring for feral predator/herbivore usage and management with ICC 

• Bushfire monitoring and management in conjunction with the QFES and ICC 

• Routine monitoring of the restoration area must also identify and rectify the following impacts: 
o litter and/or rubbish dumping 
o plant theft 
o fauna impacts 
o soil compaction 
o erosion. 

Timing assigned to these goals is variable and will be benefited by works being afforded a 20-year life span.  

  

Inset 1: Current condition of Management Unit 1 
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Management Unit 2 – Management Strategy 

Management Unit 2 (MU 2) (refer Inset 2) encompasses all of the remaining, eastern portion of the ORS and the 

aforementioned excluded centre southwest segment - refer to ORP001. This MU reflects the least mature section on 

the ORS and supports an eastern running unnamed tributary of Western Creek. This area totals 67.60  ha in area and 

supports the RE typology 12.3.3 (Table 4) with a central, ephemeral wetland area which will be reconstructed to 

support RE 12.3.8 (Table 5) and three select areas in the north of the Site being the subject to translocated propagules 

for Melalueca irbyana (swamp tea-tree), collected as seeds from the Proposed Actions impact site. The ephemeral 

wetland areas will be a discrete sub-unit to MU 2, called MU 2b with a species planting palette. The areas subject to 

translocation of propagules will be known as MU 2c, with a specific planting palette analogous with RE 12.3.18 (Table 

3). MU 2 wholistically displays a pasture ground layer which dominates the stratum with some occurrences of native 

trees; and there are some incursions of pest plant species and common herbaceous weeds; disturbance is high with 

large agricultural pastures, ancillary structures and a dwelling dominating within the MU. There are some native trees 

highly scattered through the MU which will be key veteran trees within the regenerating ecosystem over time. It is 

expected that continued exclusion of cattle and any other introduced herbivores (i.e. pigs, goats, deer or wild horses) 

and weed management measures will greatly enhance the MU’s ability to regenerate. 

Reconstruction Requirements 

The Reconstruction management approach to this MU will take advantage of the unchanged site topography (no 

earthworks required to undertaken reconstruction methods) to promote the regeneration of native vegetation 

through the removal of stock and exotic weed species and critically, the in-fill planting of species analogous with the 

ground-truthed RE 12.3.3, desired RE 12.3.18 and the Melaleuca irbyana translocation respective to the sub-unit. The 

first focus within this MU is to undertake targeted pest plant treatment and removal to enable the natural and planted 

recruitment of native species from the seed bank and planting palette. The commencement of the reconstruction 

works will also coincide with de-stocking of the ORS to remove any cattle. Revegetation should be undertaken utilising 

native tube stock, derived from locally sourced and grown species at the rates and densities outlined in Table 4 and 5. 

MU 2b’s requirements are largely congruent with that of its parent, with a specific focus on wetland areas and 

sensitive management around wet areas. MU 2c will be subject to propagated Melaleuca irbyana seed collected from 

the impact site to establish a community homogenous with that of the impact site to compensate for its loss. Cherish 

will work closely with local native nurseries to establish a supply of tube stock to sufficiently support these areas. All 

plantings are to be derived from the planting palettes in Table 4 and Table 5. Seed collection from the ORS should also 

be considered over the course of management. It is noted that not all species may be available at the time of works. 

Subsequent species listed under the Regional Ecosystem Definition Data (REDD) prepared by the Queensland 

Herbarium must be consulted to identify other appropriate species for planting. 

 

Regular maintenance must be undertaken to ensure plant establishment is successful and any failed plantings can be 

appropriately replaced to ensure the achievement of 1 plant per 1 m2. Further, regular monitoring must coincide with 

weed management to remove pest plants that may continue to persist within the MU. Mechanical and chemical 

methods for weed removal are prescribed and it is at the discretion of the Restoration Contractor to use the most 

suitable method. All weed treatment and removal methods must be undertaken in accordance with the methods 

specified in the South East Queensland Ecological Restoration Framework Manual. 

 

Ecological Reconstruction Management Actions for MU 2 and MU 2b 

The primary objectives and performance criteria of the Reconstructive efforts proposed for MU 2 include: 

• Remove stock and any fencing causing impediment to native fauna movement (i.e. barbed wire fencing) 

• Retain and enhance all existing native fauna habitat and existing veteran trees 

• Prior to planting out of the ORS the engaged contractors are to establish a 3 primary bio-condition plots and 3 
tertiary site plots for on-going monitoring consistency, demarcated by steal posts or wooden bollards 
sufficient to last the 20 year monitoring period.  

• Plant out the ORS utilising tubestock from Tables 4 and 5 in line with the Landscape treatment sections below  

• Water in plantings and closely maintain these for an establishment period of 3 months or longer based on 
growth success goal attainment.  

• Increase the extent of native vegetation cover over time 

• Where practicable improve habitat connectivity and reduce fragmentation through encouragement of native 
recruitment and where possible the installation of nesting boxes in veteran trees.  

• Reintroduce large woody debris and other habitat features 

• WONS and weed species listed under BA are not to be present within MU 2 

• Evidence of significant reductions in the presence of other exotic species. It is considered appropriate that the 
following performance criteria be adopted: 

o all large weed trees and woody weeds are to be removed or treated in-situ (to ensure they will not re-
sprout/re-seed) 

o scattered groundcover weed species may occur in very low densities where they perform important soil 
retention functions; however, no WoNS or BA weeds are to be present 

▪ pastoral grasses which do not impact the ultimate goal (restoring habitat for target MNES) are 
not considered to be weeds that require removal 

o all weed treatment must be performed in a manner which does not promote erosion or instability of 
creek banks or soil 

• Undertake baseline monitoring for feral predator/ herbivore usage and management with ICC 

• Bushfire monitoring and management in conjunction with the QFES and ICC 

• Routine monitoring of the restoration area must also identify and rectify the following impacts: 
o litter and/or rubbish dumping 
o plant theft 
o fauna impacts 
o soil compaction 
o erosion. 

Timing assigned to these goals is variable and will be benefited by works being afforded a 20-year life span.  
 
Ecological Reconstruction Management Actions for MU 2c 

A total of 3600 Melaleuca irbyana will be propagated from seed collected from the Subject Site, as follows:  

• Seed capsules will be collected prior to vegetation clearing.  

• Planting will be carried out when the site is relatively dry to allow vehicle and machinery access. This will 
probably be between August and December but may be changed according to weather conditions. The 
Translocation Contractor is to determine the most appropriate time of year for planting. 

• The corners of four Planting Areas within the Recipient Site will be pegged (e.g. zinc alum star picket painted 
white) and the coordinates recorded with a GPS. 

• Prior to the commencement of planting, pasture and weeds in a circle of radius 50 cm will be sprayed with 
herbicide and left for 2-3 weeks before planting. Patches with good quality native ground cover should be 
avoided. All weed management works shall be conducted by suitably experienced Revegetation Contractor or 
Bush Regenerator with appropriate native and weed species identification skills, under supervision of the 
Translocation specialist. 

• The dense M. irbyana thickets in the impact site have a closed forest structure like rainforest and therefore a 
rainforest planting model could be used. In rainforest revegetation, tree spacing is typically 1.8 m, so for 1 ha 
3000 tubestock are required. To achieve the dense, monospecific stand of M. irbyana, plant spacing will be 2m 
x 2m, or 2500 per ha. 

• A total of 5600 will be planted at the Recipient Site and 1000 kept in reserve for replacements or additional 
plantings if needed. 

• All plants shall be: 
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o Watered 1 – 2 hours prior to planting; 

o Planted with 12-month slow-release fertiliser; 

o Watered, on the day of installation until soil is moist to 30 cm in depth.  

o Follow-up watering shall be applied to ensure the soil does not become excessively dry. 

o Watering is required to be undertaken every 2-3 days for the first two weeks;  

o Watering is required once every 4-5 days for the following five weeks; and 

o Watering once every 1-2 weeks until the completion of the Establishment Period.  

• Where mulch is deemed to be required by the Translocation Contractor, the mulch shall be weed free and 
installed within three days of the completion of planting, spread to 50 mm and installed at the base of plants 
and only mulch free of weed seed will be used.  

 
The establishment period (minimum 90 days) will commence after successful planting where the translocation is 
assessed for health. After the completion of this period, maintenance will be carried out to ensure the plantings 
remain healthy and actively growing. The timing for each of these periods is variable and greater detail regarding the 
translocation process can be found in the Melaleuca irbyana Translocation Plan found in Attachment 1. 
 

  
Inset 2: Current condition of Management Unit 2 
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Planting Palette 

The species list and target density for planting in Tables 1, 2, 3, 4 & 5 have 

been derived from Regional Ecosystem Technical Descriptions 

(https://www.publications.qld.gov.au/dataset/re-technical-descriptions). 

Table 1: Planting palette RE 12.9-10.7 

Botanical Name Common Name Dominance (%) Density* 

Canopy 

Eucalyptus 
tereticornis 

Queensland blue gum 30% Canopy plantings 
should be 

established at 
1/40m2 (~6.3m 

spacing) 

Eucalyptus crebra* Narrow-leaved ironbark 40% 

Angophora leiocarpa Smooth-barked apple 20% 

Sub canopy 

Corymbia tessellaris Moreton bay ash 10% 
Sub-canopy 

plantings should 
be established at 

1/20m2 (~13m 
spacing) 

Acacia disparrima Southern salwood 10% 

Acacia neriifolia Oleander wattle 10% 

Corymbia intermedia Pink bloodwood 10% 

Shrub 

Acacia leiocalyx Black wattle 33% Shrub plantings 
should be 

established at 
1/16m2 (~4 m 

spacing) 

Acacia salicina Native willow 33% 

Alphitonia excelsa Red ash 33% 

Groundcover 

Themeda triandra Kangaroos grass 30% 

Groundcover 
plantings 

established at 
1/1m2 (~1 m 

spacing) 

Cymbopogon 
refractus 

Barbed wire grass 30% 

Aristida gracilipes Three-awn speargrass 20% 

Chloris divaricata Slender chloris 20% 

 

Table 2: Planting palette RE 12.3.19 

Botanical Name Common Name Dominance (%) Density* 

Canopy 

Eucalyptus 
tereticornis 

Queensland blue gum 30% Canopy plantings 
should be 

established at 
1/40m2 (~6.3m 

spacing) 

Eucalyptus crebra* Narrow-leaved ironbark 40% 

Angophora leiocarpa Smooth-barked apple 20% 

Sub canopy 

Corymbia tessellaris Moreton bay ash 10% 
Sub-canopy 

plantings should 
be established at 

1/20m2 (~13m 
spacing) 

Acacia disparrima Southern salwood 10% 

Acacia neriifolia Oleander wattle 10% 

Corymbia intermedia Pink bloodwood 10% 

Shrub 

Acacia leiocalyx Black wattle 33% Shrub plantings 
should be 

established at 
1/16m2 (~4 m 

spacing) 

Acacia salicina Native willow 33% 

Alphitonia excelsa Red ash 33% 

Groundcover 

Themeda triandra Kangaroos grass 30% 

Groundcover 
plantings 

established at 
1/1m2 (~1 m 

spacing) 

Cymbopogon 
refractus 

Barbed wire grass 30% 

Aristida gracilipes Three-awn speargrass 20% 

Chloris divaricata Slender chloris 20% 

 

Table 3: Planting palette RE 12.3.18 

Botanical Name Common Name Dominance 
(%) 

Density 

Canopy  

Eucalyptus tereticornis*1 Queensland blue gum 45% Canopy 
plantings 
should be 

established at 
1/40m2 (6.3m 

spacing) 

Eucalyptus crebra Narrow-leaved ironbark 10% 

Allocasuarina luehmannii Bull-oak 10% 

Dockrillia linguiformis Tounge orchid 5% 

Sub-canopy and Shrub 

Melaleuca irbyana Swamp tea-tree 15% Sub-canopy 
and shrub 
plantings 
should be 

established at 
1/36m2 (6m 

spacing) 

Acacia leiocalyx subsp. leiocalyx Black wattle 15% 

Alphitonia excelsa Red ash 10% 

Alstonia constricta Quinine bush 10% 

Groundcover 

Paspalidium distans Shotgrass 10% 
Groundcover 

plantings 
should be 

established at 
1/1m2 (~1m 

spacing) 

Themeda triandra Kangaroo grass 20% 

Enteropogon unispiceus Windmill Grass 15% 

Digitaria breviglumis Short-glumed umbrella 
grass 

15% 

 

 
1 Species denoted with * are winter-flowering species 

https://www.publications.qld.gov.au/dataset/re-technical-descriptions
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Table 4: Planting palette RE 12.3.3 

Botanical Name Common Name Dominance (%) Density* 

Canopy 

Eucalyptus 
tereticornis*2 

Queensland blue gum 30% Canopy plantings 
should be 

established at 
1/40m2 (6.3m 

spacing) 

Eucalyptus crebra* Narrow-leaved ironbark 40% 

Angophora leiocarpa Smooth-barked apple 20% 

Sub canopy 

Lophostemon 
suaveolens 

Swamp box 10% 

Sub-canopy 
plantings should 
be established at 

1/20m2 (~13m 
spacing) 

Melaleuca 
quinquenervia* 

Broad-leaved 
paperbark 

10% 

Acacia disparrima 
subsp. disparrima 

Hickory wattle 10% 

Banksia integrifolia* Coast banksia 10% 

Shrub 

Alphitonia excelsa* Red ash 33% Shrub plantings 
should be 

established at 
1/16m2 (~4 m 

spacing) 

Petalostigma 
pubescens 

Quinine bush 33% 

Jacksonia scoparia Dogwood 33% 

Groundcover 

Eremochloa 
bimaculata 

Poverty grass 30% 

Groundcover 
plantings 

established at 
1/1m2 (~1 m 

spacing) 

Imperata cylindrica Blady grass 30% 

Heteropogon 
contortus 

Black spear grass 20% 

Themeda triandra Kangaroo grass 20% 

 

T

 
2 Species denoted with * are winter-flowering species 

Table 5: Planting palette RE 12.3.8 (Management Unit 2b) 

Botanical Name Common Name Dominance (%) Density* 

Canopy 

Eucalyptus 
tereticornis*3 

Queensland blue gum 30% Canopy plantings 
should be 

established at 
1/40m2 (6.3m 

spacing) 

Eucalyptus crebra* Narrow-leaved ironbark 40% 

Angophora leiocarpa Smooth-barked apple 20% 

Sub canopy 

Lophostemon 
suaveolens 

Swamp box 10% 

Sub-canopy 
plantings should 
be established at 

1/20m2 (~13m 
spacing) 

Melaleuca 
quinquenervia* 

Broad-leaved 
paperbark 

10% 

Acacia disparrima 
subsp. disparrima 

Hickory wattle 10% 

Banksia integrifolia* Coast banksia 10% 

Shrub 

Alphitonia excelsa* Red ash 33% Shrub plantings 
should be 

established at 
1/16m2 (~4 m 

spacing) 

Petalostigma 
pubescens 

Quinine bush 33% 

Jacksonia scoparia Dogwood 33% 

Groundcover 

Eremochloa 
bimaculata 

Poverty grass 30% 

Groundcover 
plantings 

established at 
1/1m2 (~1 m 

spacing) 

Imperata cylindrica Blady grass 30% 

Heteropogon 
contortus 

Black spear grass 20% 

Themeda triandra Kangaroo grass 20% 

 
3 Species denoted with * are winter-flowering species 



RMP | P a g e  7  

North Maclean Industrial Development – Offset Revegetation Plan 

Landscape Specifications  

Maintenance 

The minimum following maintenance measures are required to be undertaken by the contractor: 

o Planting areas are to be regularly watered for a period of 12 weeks or as deemed necessary by the contractor 

to ensure establishment is successful or until sufficient rainfall is received; and 

o Recurrent listed WoNS or BA weeds within regeneration areas are to be removed (weed management 

measures are outlined within Table 6); 

Planting Requirements  

Table 1-4 identify the appropriate species to be selected for planting as well as the density criteria to be achieved. It is 

noted that not all species proposed may be available at the time of works. Subsequent species listed under the Regional 

Ecosystem Definition Data (REDD) prepared by the Queensland Herbarium should be consulted to identify other 

appropriate species for planting. If all species required for planting are not available, a staged planting may be required. 

This must be supported in writing from the Assessment Manager/Team. 

Site Clean-up & Waste Management 

Hazards and wastes are removed from the development site; this includes: 

- any wastes as defined in the Environmental Protection Act 1994; 

- machinery, fencing or equipment left over from past uses and practices; and 

- items of rubbish and litter. 

It is noted that site surveys did not identify any significant waste material. Contractors should be made aware of any 

contaminates or waste material prior to undertaking works. 

Sediment and Erosion Control 

The engaged contractor must install silt control fencing as required on site, to prevent soil material from entering 

restoration areas or leaving restoration areas. If soil stabilisation measures are required within the MUs to assist in the 

avoidance, minimisation and mitigation of soil loss, they should be sympathetic to the specific situation and only utilise 

appropriate measures such as sediment fencing, coir logs or native mulch.  

Fire Ant Movement Controls 

To prevent the spread of fire ants, the Queensland Government has implemented controls that apply to individuals and 

commercial operators, to restrict the movement of materials that could carry fire ants including soil, turf, potted plants, 

mulch, baled hay or straw, animal manures mining or quarry products. Penalties apply for non-compliance with the 

movement controls. If the engaged contractors are unsure of their obligations under the Biosecurity Act 2014 they should 

contact the relevant Queensland State Government Department.   

Contractor Requirements 

All weed treatment must be safely undertaken by a suitably qualified contractor and utilise appropriate chemicals and all 

contractors must have Conservation and Land Management Certification 4 or equivalent experience and an ACDC licence. 

This RMP has been based on best practices from the SEQ Ecological Restoration Framework and significant practical 

experience in restoration implementation projects. 

Services   

The contractor shall make themselves aware of all underground and overhead services prior to the commencement of 

works. The contractor shall also be responsible for determining the locations of as-built and to be constructed services 

during the course of the works. No services have been identified on these drawings. 

Controlling Domestic Pets and Wildlife 

It is important to exclude domestic pets and wildlife from restoration areas during the formative periods of the 

restoration efforts. This will help avoid the loss of tube stock or regenerating vegetation from being impacted and or loss 

through foraging. 

Landscape Specification Notes for Planting 

1. Ensure all water crystals are thoroughly wetted before application and fertiliser applied at the nominated rate. 

2. Compensatory Planting Treatments: remove all weeds and install planting as noted. Provide a bamboo marker at 

each tube stock location that extends 300mm above the ground and has the top 100mm painted white or pink. 

3. Planting is to be undertaken in accordance with the below diagram - Tubestock Planting 1. 

4. It is the responsibility of the engaged contractor to determine the final location of each planting. This location 

should take into account the position of any existing vegetation retained within the Site and the necessary 

maintenance of the MU. 

 

Each specimen will be watered-in with at least 5 litres of water; fertiliser and water crystals; and surrounding with a 0.5m 

ring of clean native mulch to a depth of 50mm. Landscape specifications for plants are outlined below and within Tube 

Stock Planting Note 1.  
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Table 6: Control techniques and herbicide application rates 

Common Name Scientific Name Application Method Chemical  Application Rate 

Trees 

Herbicides must be applied by appropriately qualified / supervised persons in 

accordance with the Agricultural Chemicals and Distribution Control Act 1966 at 

rates as identified on registered product labels, or on an Australian Pesticides and 

Veterinary Medicines Authority (APVMA) issued permit where applicable. Refer to 

the South East Queensland Ecological Restoration Framework for addition 

guidance. 

Camphor laurel Cinnamomum camphora 

Stem inject Glyphosate 

Cut, scrape and paint Glyphosate 

Basal bark (saplings) Fluroxypyr 

Spot spray Glyphosate, Glyphosate + Metsulfron methyl 

Chinese celtis Celtis sinensis 

Cut stump and paint, stem injection Triclopyr 200g /L plus picloram 100 g/L 

Stem injection, cut stump and paint Glyphosate 360 g/L 

Spot spray Fluroxypyr 200 g/L 

Cadaghi Corymbia torelliana 

Spot Spray Glyphosate 

Cut, scrape and paint Glyphosate 

Stem inject Glyphosate 

Basal bark (saplings) Fluroxypyr 

Umbrella tree Schefflera actinophylla 

Spot Spray Glyphosate + Metsulfron methyl 

Cut, scrape and paint Glyphosate 

Stem inject Glyphosate 

Giant devils fig and wild tobacco 
Solanum chrysotrichum  
and S. mauritianum 

Spot spray Glyphosate, Fluroxypyr 

Cut, scrape and paint Glyphosate 

Basal bark (juvenile / mature) Fluroxypyr 

Stem inject Glyphosate 

African tulip tree  Spathodea campanulata 

Spot spray  Glyphosate 

Cut, scrape and paint Glyphosate 

Stem inject Glyphosate 

Cocos palm Syagrus romanzofffiana 
Stem inject Glyphosate + Metsulfron methyl 

Spot spray Glyphosate + Metsulfron methyl 

Shrubs 

Easter Cassia Senna pendula var. glabrata 

Spot Spray Glyphosate 

Cut Scrape Paint Glyphosate 

Stem Inject Glyphosate 

Lantana Lantana camara 

Cut, Scrape and Paint Glyphosate 

Spot-spray Fluroxypyr 

Spray (spot spray and Glyphosate 

Brazilian peppertree Schinus terebinthifolius 

Spot spray Glyphosate 

Cut scrape paint Glyphosate + Metsulfuron Methyl 

Basal barking Fluroxypyr 

Groundsel Baccharis halimifolia 
Spot Spray, Stem Inject, Cut Scrape Paint Glyphosate  

Spot Spray 2,4-D 

Yellow bells Tecoma stans 

Cut stump method Triclopyr 200g /L plus picloram 100 g/L 

Spot spray Glyphosate 

Basal barking Fluroxypyr 

Stem injection Glyphosate 

Groundcovers and grasses 

Singapore Daisy Sphagneticola trilobata Spot-spray 
Glyphosate + Metsulfuron Methyl 

Metsulfuron Methyl 

Pink Lady Callisia repens Culture burn Glyphosate 
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Common Name Scientific Name Application Method Chemical  Application Rate 

Spot Spray  

Blue billy goats weed 
Ageratum houstonianum  Spot Spray Glyphosate 

Metsulfuron Methyl 

Singapore Daisy  Sphagneticola trilobata Spot-spray 
Glyphosate + Metsulfuron Methyl 

Metsulfuron Methyl 

Basket asparagus Asparagus aethiopicus Spot Spray 
Glyphosate + Metsulfuron Methyl 

Metsulfuron Methyl 

Red Natal, South African Pigeon Grass, 
Molasses Grass, Para Grass, Rhodes 
Grass, Guinea Grass, Elephant Grass, 
Signal Grass 

Melinis repens, Setaria sphacelata, Melinis 
multiflora, Urochloa mutica, Chloris gayana, 
Megathyrsus maximus, Pennisetum 
purpureum, Urochloa decumbens 

Spot Spray Glyphosate 
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Monitoring 

Monitoring is important to understand the gradual improvement and eventual achievement of the offset obligation, 

which will ultimately result in the net-benefit for the two listed threatened species (koala and grey-headed flying-fox). 

It is also noted that the re-establishment of two Threatened Ecological Communities (TEC) will be benefited by the 

proposed ORS. Detailed monitoring will be undertaken throughout the ORS with a minimum of 3 Primary monitoring 

sites established for each MU (i.e. minimum of 6 primary monitoring sites across the ORS). A further 3, tertiary 

monitoring sites are also to be established within each MU where tertiary monitoring is to be undertaken as a means 

of ensuring adequate coverage capturing growth, cover and species richness and assisting in the insurance of goals 

being met. Monitoring should include the collection of Key Performance Indicators4 as indicated in Table 7 below as 

well as any opportunistic observations of species koala and grey-headed flying-fox. During each monitoring event, 

photos should be collected in the centre of each monitoring site and taken in cardinal directions. Any other additional 

photographic evidence of the parameters being monitored should also be collected and recorded where appropriate. 

Monitoring is to be undertaken once per annum for the first 3 years, biennially until year 10 and then every five years 

until the expiry of the approval (2052) with audit reporting submitted to DCCEEW following each 5 year milestone. 

Refer to Table 9. 
Table 7: Monitoring of Key Performance Indicators (KPIs) for Primary Monitoring Sites 

Key Performance Indicators Description 20+ year Goal 

Bio-condition Parameters 

Large trees Number of large trees above the DBH size threshold defined by the target Regional Ecosystem bio-

condition benchmark. 

The ultimate goal of 

all KPIs is to achieve, 

at a minimum the 

proposed upswing 

in Condition Scoring 

for each individual 

MU (based on a 

weighted scoring of 

Assessment Units 

described in 

Attachment 11 of 

OAMP).  

Tree canopy height Record the average height of each strata layer present (i.e. emergent, canopy, sub-canopy, shrub and 

groundcover layers) 

Recruitment of woody perennial 

species in EDL 

Record the number of tree species that are being naturally recruited within the monitoring site (i.e. 

occurring as saplings <5cm DBH).   

Tree canopy cover Percentage of 100m transect within the monitoring site that is covered by canopy and sub-canopy. 

Shrub Cover Percentage of 100m transect within the monitoring site that is covered by shrub. 

Coarse woody debris Amount of coarse woody debris occurring within the monitoring site (in metres per site) (collected 

the length of wood debris that is >10cm in width and >0.5m in length). 

Native Species Richness – Trees Record the number of native tree species occurring in the monitoring site.  

Native Species Richness – Shrubs Record the number of native shrub species occurring in the monitoring site. 

Native Species Richness – 

Grasses 

Record the number of native grass species occurring in the monitoring site. 

Native Species Richness – Forbes Record the number of native forbs species occurring in the monitoring site. 

Extent of non-native/weed 

coverage 

Note the extent/occurrence of weeds listed under the Biosecurity Act 2014 or as a WoNS 

(percentage coverage within the monitoring site) 

Organic litter Note the extent/occurrence of organic litter (percentage coverage within the monitoring site) 

Additional Restoration Parameters 

Dominant Species Qualitative description of the floristic structure of the monitoring site for the tree, shrub and ground 

layers 

N/A 

Assessment of plant health Notation of plant health within the monitoring site. Notation of survival rate of plants where they 

have been established. 

 

 
4 The auditor should develop a performer for the collection of information in Table 6/7 and in accordance with the Queensland Government Guide to Determining 

Terrestrial Habitat Quality: A toolkit for assessing land based offsets under the Queensland Environmental Offsets Policy (Version 1.3 2020).  

Key Performance Indicators Description 20+ year Goal 

Plant Failure Notation and number of natural death or illegal removal of established plantings  

Flowering Trees Monitoring should be focused on periods during late winter to detect the presence of flowering and 

the relative density for flowering within the MU (and ORS generally) 

 

Tertiary monitoring sites should be established to provide greater coverage over the ORS to ensure rehabilitation 

works as a whole are trending towards the ultimate goals and Environment Objectives of the OAMP. Tertiary 

monitoring aims to track the major KPIs. Failure of the KPIs will trigger a review of management measures and 

potentially corrective actions (Refer to OAMP). KPIs for the Tertiary monitoring sites are outlined in Table 7. Tertiary 

monitoring sites are based on the Regional Ecosystem Vegetation Structure Assessment (CORVEG)5. Tertiary 

monitoring sites are to be monitored yearly to ensure trends in growth and/or management issues are detected and 

corrective actions can be immediately actioned where required. Table 8 includes an auditing report proforma for the 

monitoring of KPIs. Each KPI for the ORS condition scoring has a significantly different ability to be achieved, 

particularly noting many are simply a result of the initial planting works or ANR (e.g. species richness, weediness etc.). 

As such, some KPIs will be achieved and maintained early; while others will require much of the +20 years to achieve. 
Table 8: Monitoring of KPIs for tertiary monitoring sites 

Key Performance Indicators Description 

Bio-condition Parameters 

Tree canopy height Record the average height of each strata layer present (i.e. emergent, canopy, sub-canopy, shrub and groundcover 

layers) 

Recruitment of woody perennial 

species in EDL 

Record the number of tree species that are being naturally recruited within the monitoring site (i.e. occurring as saplings 

<5cm DBH).   

Tree canopy cover Percentage of 100m transect within the monitoring site that is covered by canopy and sub-canopy. 

Shrub Cover Percentage of 100m transect within the monitoring site that is covered by shrub. 

Native Species Richness – Trees Record the number of native tree species occurring in the monitoring site.  

Native Species Richness – Shrubs Record the number of native shrub species occurring in the monitoring site. 

Extent of non-native/weed coverage Note the extent/occurrence of weeds listed under the Biosecurity Act 2014 or as a WoNS (percentage coverage within 

the monitoring site) 

Additional Restoration Parameters 

Dominant Species Qualitative description of the floristic structure of the monitoring site for the tree, shrub and ground layers 

Assessment of plant health Notation of plant health within the monitoring site. Notation of survival rate of plants where they have been established. 

Plant Failure Notation and number of natural death or illegal removal of established plantings 

Flowering Trees Monitoring should be focused on periods during late winter to detect the presence of flowering and the relative density 

for flowering within the MU (and ORS generally) 

On-ground fauna surveys for koala and grey-headed flying-fox are to be undertaken as part of each major monitoring 

event (5, 10, 15 and 20 years6) and are to be in accordance with the relevant Terrestrial Vertebrate Fauna Survey 

Guidelines for Queensland as well as Spot Assessment Technical (SAT) Surveys for Koala, spot lighting, diurnal bird 

surveys, incidental records during management activities.   

 
5 Neldner, V.J., Wilson, B.A., Dillewaard, H.A., Ryan, T.S., Butler, D.W., McDonald, W.J.F, Addicott, E.P. and Appelman, C.N. (2020) Methodology for survey and 

mapping of regional ecosystems and vegetation communities in Queensland. Version 5.1. Updated March 2020. Queensland Herbarium, Queensland Department 

of Environment and Science, Brisbane. 

6 It is recommended monitoring be undertaken more regularly while rehab staff are on Site to improve the volume of study undertaken.  
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Table 9: Monitoring Schedule 

Monitoring activity Management needs/questions 
addressed 

Parameter/s measured Survey/monitoring guidelines Where When Reporting Requirements 

Baseline Surveys - 
Primary Monitoring 
Site Establishment 

 

Establish an understanding of baseline 
values/condition of each of the 
monitoring sites across the ORS for 
comparison during the 20 year 
management timeframe and the 
ongoing auditing until 2050.  

Refer to the KPI’s in Table 
7/8 and specific 
completion criteria in 
Table 10 and 11. 

KPI’s have been adopted from the Queensland Government 
Guide to Determining Terrestrial Habitat Quality: A toolkit 
for assessing land based offsets under the Queensland 
Environmental Offsets Policy (Version 1.3 2020). 

At each of the 9 Monitoring Sites to be established 
across the ORS (a minimum of 3 per Management Unit) 

Year 0 - Prior to the commencement of offset works and 
establishment (2022).  

Annual Compliance Reporting 

Monitoring of KPIs (9 

Primary Monitoring 

Sites)  

 

Undertake monitoring and auditing 
reporting for the primary monitoring 
sites. Report to DAWE on the ORS 
achievement of the KPIs and 
Completion Criteria.  

Refer to the KPI’s in Table 
7/8 and specific 
completion criteria in 
Table 10 and 11. 

KPI’s have been adopted from the Queensland Government 
Guide to Determining Terrestrial Habitat Quality: A toolkit 
for assessing land based offsets under the Queensland 
Environmental Offsets Policy (Version 1.3 2020). 

At each of the 9 Primary Monitoring Sites to be 
established across the ORS (a minimum of 3 per 
Management Unit) 

Year 1 (2023) 

Year 2 (2024) 

Year 3 (2025) 

Year 5 (2027) Annual Compliance Reporting  

Reporting on Website  

Audit Report to DAWE 

Year 8 (2030) Annual Compliance Reporting 

Year 10 (2032) Annual Compliance Reporting  

Reporting on Website  

Audit Report to DAWE 

Year 15 (2037) 

Year 20 (2042) 

Year 25 (2047) Annual Compliance Reporting 

Year 28 (2050) 

Monitoring of 
Secondary Sites (9 
additional sites) 

Undertake monitoring at the 
secondary sites.  

General floristic structure 
and composition including 
the tree canopy heights 
(growth rates), assessment 
of plant health and failure, 
and extent of weed 
coverage.  

Simplified assessment sheet that is based on the CORVEG 
Proforma and methodology from the Methodology for 
surveying and mapping regional ecosystems and vegetation 
communities in Queensland (Version 5.1 2020)   

At each of the 9 Secondary Monitoring Sites Year 1 (2023) 

Year 2 (2024) 

Year 3 (2025) 

Year 5 (2027) Annual Compliance Reporting  

Reporting on Website  

Audit Report to DAWE 

Year 8 (2030) Annual Compliance Reporting 

Year 10 (2032) Annual Compliance Reporting  

Reporting on Website  

Audit Report to DAWE 
Year 15 (2037) 

Year 20 (2042) 

Year 25 (2047) Annual Compliance Reporting 

 Year 28 (2050) 

Targeted Fauna 
Surveys  

Understanding of MNES Fauna 
Species Presence/Usage of the ORS 

MNES Fauna Species 
Presence/Usage 

Surveys are to be in accordance with the relevant Terrestrial 
Vertebrate Fauna Survey Guidelines for Queensland as well 
as Spot Assessment Technical (SAT) Surveys for Koala, spot 
lighting, diurnal bird surveys, incidental records during 
management activities. 

At ORS in accordance with the Terrestrial Vertebrate 
Fauna Survey Guidelines. 

Year 5 (2027) 

Year 10 (2032) 

Year 15 (2037) 

Year 20 (2042) 
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Table 10: Completion Criteria Scoring Table Proforma 

Key Performance Indicators Description MUXX 

Benchmark 

Score 

MUXX 

Baseline 

Score 

MUXX 

Monitoring 

Year 5 Score 

Increase 

in Score 

MUXX 20+ 

year Goal 

Required 

Increase to 

achieve Goal 

Trending / Not Trending Towards and Recommendations  

Bio-condition Parameters 

Large trees Number of large trees above the DBH size threshold defined 

by the target Regional Ecosystem bio-condition benchmark. 

       

Tree canopy height Record the average height of each strata layer present (i.e. 

emergent, canopy, sub-canopy, shrub and groundcover 

layers) 

       

Recruitment of woody 

perennial species in EDL 

Record the number of tree species that are being naturally 

recruited within the monitoring site (i.e. occurring as saplings 

<5cm DBH).   

       

Tree canopy cover Percentage of 100m transect within the monitoring site that is 

covered by canopy, sub-canopy and shrub. 

       

Coarse woody debris Amount of coarse woody debris occurring within the 

monitoring site (in metres per site) (collected the length of 

wood debris that is >10cm in width and >0.5m in length). 

       

Native Species Richness – 

Trees 

Record the number of native tree species occurring in the 

monitoring site.  

       

Native Species Richness – 

Shrubs 

Record the number of native shrub species occurring in the 

monitoring site. 

       

Native Species Richness – 

Grasses 

Record the number of native grass species occurring in the 

monitoring site. 

       

Native Species Richness – 

Forbes 

Record the number of native forbes species occurring in the 

monitoring site. 

       

Extent of non-native/weed 

coverage 

Note the extent/occurrence of weeds listed under the 

Biosecurity Act 2014 or as a WoNS (percentage coverage 

within the monitoring site) 

       

Organic litter Note the extent/occurrence of organic litter (percentage 

coverage within the monitoring site) 

       

Additional Restoration Parameters 

Dominant Species* Qualitative description of the floristic structure of the 

monitoring site for the tree, shrub and ground layers 

N/A N/A  N/A    

Assessment of plant health Notation of plant health within the monitoring site. Notation 

of survival rate of plants where they have been established. 

N/A N/A  N/A    

Plant Failure Notation and number of natural death or illegal removal of 

established plantings 

N/A N/A  N/A    
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Completion Criteria  

Completion criteria is directly linked to the KPI’s listed in Tables 7 and 8 as well as increases in Context and Species 

Stocking Rates Scores (which are also derived from the KPIs), with the gradual achievement contributing to the 

eventual satisfaction and completion of the offset works at the end of the 20-year maintenance period for the ORS. 

Completion criteria include: 

• Achievement of Habitat Quality Scores at year 20. 

o All Habitat Quality Scores, are to be populated by detailed monitoring assessments (i.e. Bio-condition 

(MHQA) and fauna surveys) for the Offsets Condition scoring (at both East and West areas). 

o Context Scoring is directly linked to the achievement of regrowth and remnant status of the 

rehabilitation works. As such, achieving 50% (cover) and 70% (height) will attain Remnant Status, as 

such achieving the proposed increases in Context scoring- a GIS metric.   

o Species Stocking Rates will be assessed and accounted for during bio-condition survey efforts.  

• Achievement of remnant status under the Vegetation Management Act 1999, whereby vegetation 

meets the 70% of the height and greater than 50% cover relative to the bio-condition benchmarks for 

targeted RE’s. This is demonstrated through the following KPIs; Tree Canopy Height, Tree Canopy 

Cover, Native Species Richness – Trees and Dominant Species. 

• Revegetation works must establish at least 1 koala habitat tree per 40m2 in accordance with the 

Queensland Environmental Offsets Policy 2014; 

• No WoNS present and less than 10% coverage of other weeds listed under the BA are present within 

the ORS; and 

• At least 90% survival rate of established plantings 

Each audit report should state the progression towards achieving the Completion Criteria and when they have been 

met. The audit reporting should include the data in tabulated format as illustrated in Table 9/10 & ultimately final 

results in Table 11. This information should be assessed at an ORS scale (i.e. all scores should be compiled to calculate 

the weighted total score for ORS MU1 and MU2 (MU2B & MU2C). Tables 12a-b illustrate the expected upswing in 

scores for each koala and grey-headed flying-fox over 5, 10, 15 and 20 years over the Site as an averaged whole.  

Table 11:  Completion Criteria – Habitat Quality Score Increases for MNES species  

Monitoring Completion 

Criteria 

Baseline Score Year 5 Score Year 10 Score Year 15 Score Year 20 Score 

Total Condition Score /3 

Derived from results 

of Monitoring (Table 

9) 

Derived from results 

of Monitoring (Table 

9) 

Derived from 

results of 

Monitoring 

(Table 9) 

Derived from 

results of 

Monitoring 

(Table 9) 

Derived from 

results of 

Monitoring 

(Table 9) 

Site Context Score /3 

Derived from GIS 

Analysis (MHQA 

Methods) 

Derived from GIS 

Analysis (MHQA 

Methods) 

Derived from GIS 

Analysis (MHQA 

Methods) 

Derived from GIS 

Analysis (MHQA 

Methods) 

Derived from GIS 

Analysis (MHQA 

Methods) 

Species Stocking Rate 

Score /4 

Derived from Fauna 

Survey Results 

Derived from Fauna 

Survey Results 

Derived from 

Fauna Survey 

Results 

Derived from 

Fauna Survey 

Results 

Derived from 

Fauna Survey 

Results 

Total Future Habitat 

Quality Score With 

Offset /10 

Sum of the above 

parameters 

Sum of the above 

parameters 

Sum of the above 

parameters 

Sum of the above 

parameters 

Sum of the above 

parameters 

 

Triggers and Corrective Actions  

The following Triggers, Corrective Actions and Timing outlined in Table 12 are to be implemented in instances of non-

compliance or a lack of success towards the gradual achievement of the Key Performance Criteria in Table 6 and 7 and 

the Completion Criteria Scores at Years 5, 10, 15 and 20 in Table 9. 
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Table 12a: Completion Criteria for Koala – Example outlining how ORS performance will achieve OAMP goals and reach proposed ecological benefit in line with EPBC Offsets Policy.  

Key Performance 

Indicators 

Description Baseline Year 5 Score Year 10 Score Year 15 Score Year 20 Score 

 Site Condition (Bio-condition Parameters and KPIs) 

Large trees Number of large trees above the DBH size threshold defined by the target Regional Ecosystem bio-condition benchmark. 5/15 5/15 10/15 10/15 

0-50% of Benchmark 0-50% of Benchmark >50-110% of Benchmark >50-110% of Benchmark 

Tree canopy height Record the average height of each strata layer present (i.e. emergent, canopy, sub-canopy, shrub and groundcover layers) 3/5 3/5 5/5 5/5 

>200% of Benchmark >200% of Benchmark >70% of Benchmark >70% of Benchmark 

Recruitment of woody 

perennial species in EDL 

Record the number of tree species that are being naturally recruited within the monitoring site (i.e. occurring as saplings <5cm DBH).   3/5 3/5 5/5 5/5 

>20-75% of Benchmark  >20-75% of Benchmark  >75% of Benchmark >75% of Benchmark 

Tree canopy cover Percentage of 100m transect within the monitoring site that is covered by canopy and sub-canopy. 3/5 3/5 4/5 5/5 

>200% of Benchmark >200% of Benchmark >50%-<200% of 

Benchmark 

>50%-<200% of 

Benchmark 

Shrub Cover Percentage of 100m transect within the monitoring site that is covered by shrub. 3/5 3/5 3/5 5/5 

>10%-<50% or >200% of 

Benchmark 

>10%-<50% or >200% of 

Benchmark 

>10%-<50% or >200% of 

Benchmark 

>50-<200% of Benchmark 

Coarse woody debris Amount of coarse woody debris occurring within the monitoring site (in metres per site) (collected the length of wood debris that is >10cm in width and >0.5m 

in length). 

2/5 2/5 2/5 5/5 

<50% or >200% of 

Benchmark 

<50% or >200% of 

Benchmark 

<50% or >200% of 

Benchmark 

>200% of Benchmark 

Native Species Richness – 

Trees 

Record the number of native tree species occurring in the monitoring site.  

This is controlled by the planting palettes within the OMP. 

3/5 3/5 5/5 5/5 

>25-90% of Benchmark >25-90% of Benchmark >90% of Benchmark >90% of Benchmark 

Native Species Richness – 

Shrubs 

Record the number of native shrub species occurring in the monitoring site. 3/5 3/5 5/5 5/5 

>25-90% of Benchmark >25-90% of Benchmark >90% of Benchmark >90% of Benchmark 

Native Species Richness – 

Grasses 

Record the number of native grass species occurring in the monitoring site. 2.5/5 2.5/5 5/5 5/5 

<25% of Benchmark <25% of Benchmark >90% of Benchmark >90% of Benchmark 

Native Species Richness – 

Forbes 

Record the number of native forbes species occurring in the monitoring site. 3/5 3/5 5/5 5/5 

>25-90% of Benchmark >25-90% of Benchmark >90% of Benchmark >90% of Benchmark 

Extent of non-

native/weed coverage 

Note the extent/occurrence of weeds listed under the Biosecurity Act 2014 or as a WoNS (percentage coverage within the monitoring site) 3/10 3/10 3/10 5/10 

>25%-50% of Benchmark >25%-50% of Benchmark >5-25% of Benchmark >5-25% of Benchmark 

Native grass cover Note the extent/occurrence pf native grass species 1/5 1/5 3/5 5/5 

>10-50% of Benchmark >10-50% of Benchmark >50-90% of Benchmark >90% of Benchmark 
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Organic litter Note the extent/occurrence of organic litter (percentage coverage within the monitoring site) 5/5 5/5 5/5 5/5 

>50%-<200% of 

Benchmark 

>50%-<200% of 

Benchmark 

>50%-<200% of 

Benchmark 

>50%-<200% of 

Benchmark 

Quality and availability of food and habitat required for foraging 5/10 5/10 5/10 10/10 

Quality and availability of habitat required for shelter and breeding 5/10 5/10 5/10 10/10 

Site Condition Score (out of 100) 52.5 (baseline) 49.5 49.5 70 90 

Site Condition Score (converted out of 3) 1.57 (baseline) 1.49 1.49 2.1 2.7 

 Site Context   

Size of Patch 10/10 10/10 10/10 10/10 

Connectedness 2/5 2/5 2/5 2/5 

Context 4/5 4/5 4/5 4/5 

Ecological Corridors 4/6 4/6 4/6 4/6 

Threats to Species 7/15 7/15 7/15 7/15 

Quality and availability of habitat required for mobility 5/10 5/10 10/10 10/10 

Site Context Score (out of 56) 35 32 32 37 37 

Site Context Score (converted out of 3) 1.88 1.71 1.71 1.98 1.98 

 Species Stocking Rate  

Presence detected on or adjoining site 10/10 10/10 10/10 10/10 

Species Usage (Habitat type & evidence of usage) 10/15 10/15 10/15 10/15 

Approximate Density 10/30 10/30 20/30 20/30 

Role/Importance of Species Population on Site 5/15 5/15 5/15 5/15 

Species Stocking Rate (out of 70) 35 35 35 45 45 

Species Stocking Rate (converted out of 4) 2 2 2 2.57 2.57 

Total Habitat Quality Score (out of 10) 5.45* AU Weighting 

Factor of 0.809 

(5.45*0.809 = 4.41 

(Actual MHQA Score) 

5.2 

Averaged Scores for AUs 

Round to 5 

5.2 

Averaged Scores for AUs 

Round to 5 

6.68 

Averaged Scores for AUs 

Round to 7 

6.68  

Averaged Scores for AUs 

Round to 7 
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Table 12b: Completion Criteria for Grey Headed Flying Fox – Example outlining how ORS performance will achieve OAMP goals and reach proposed ecological benefit in line with EPBC Offsets Policy. 

Table 11b: Completion 

Criteria for Grey Headed 

Flying FoxKey 

Performance Indicators 

Description Baseline (rounded) Year 5 Score Year 10 Score Year 15 Score Year 20 Score 

 Site Condition (Bio-condition Parameters and KPIs) 

Large trees Number of large trees above the DBH size threshold defined by the target Regional Ecosystem bio-condition benchmark. 10/15 10/15 10/15 10/15 

>50-110% of Benchmark >50-110% of Benchmark >50-110% of Benchmark >50-110% of Benchmark 

Tree canopy height Record the average height of each strata layer present (i.e. emergent, canopy, sub-canopy, shrub and groundcover layers) 3/5 3/5 5/5 5/5 

>200% of Benchmark >200% of Benchmark >70% of Benchmark >70% of Benchmark 

Recruitment of woody 

perennial species in EDL 

Record the number of tree species that are being naturally recruited within the monitoring site (i.e. occurring as saplings <5cm DBH).   3/5 3/5 5/5 5/5 

>20-75% of Benchmark  >20-75% of Benchmark  >75% of Benchmark >75% of Benchmark 

Tree canopy cover Percentage of 100m transect within the monitoring site that is covered by canopy and sub-canopy. 3/5 3/5 5/5 5/5 

>200% of Benchmark >200% of Benchmark >50%-<200% of 

Benchmark 

>50%-<200% of 

Benchmark 

Shrub Cover Percentage of 100m transect within the monitoring site that is covered by shrub. 3/5 3/5 3/5 5/5 

>10%-<50% or >200% of 

Benchmark 

>10%-<50% or >200% of 

Benchmark 

>10%-<50% or >200% of 

Benchmark 

>50-<200% of Benchmark 

Coarse woody debris Amount of coarse woody debris occurring within the monitoring site (in metres per site) (collected the length of wood debris that is >10cm in width and >0.5m 

in length). 

2/5 2/5 2/5 5/5 

<50% or >200% of 

Benchmark 

<50% or >200% of 

Benchmark 

<50% or >200% of 

Benchmark 

>200% of Benchmark 

Native Species Richness – 

Trees 

Record the number of native tree species occurring in the monitoring site.  

This is controlled by the planting palettes within the OMP. 

3/5 3/5 5/5 5/5 

>25-90% of Benchmark >25-90% of Benchmark >90% of Benchmark >90% of Benchmark 

Native Species Richness – 

Shrubs 

Record the number of native shrub species occurring in the monitoring site. 3/5 3/5 5/5 5/5 

>25-90% of Benchmark >25-90% of Benchmark >90% of Benchmark >90% of Benchmark 

Native Species Richness – 

Grasses 

Record the number of native grass species occurring in the monitoring site. 2.5/5 2.5/5 5/5 5/5 

<25% of Benchmark <25% of Benchmark >90% of Benchmark >90% of Benchmark 

Native Species Richness – 

Forbes 

Record the number of native forbes species occurring in the monitoring site. 3/5 3/5 5/5 5/5 

>25-90% of Benchmark >25-90% of Benchmark >90% of Benchmark >90% of Benchmark 

Extent of non-

native/weed coverage 

Note the extent/occurrence of weeds listed under the Biosecurity Act 2014 or as a WoNS (percentage coverage within the monitoring site) 3/10 3/10 3/10 5/10 

>25%-50% of Benchmark >25%-50% of Benchmark >25%-50% of Benchmark >5-25% of Benchmark 

Native grass cover Note the extent/occurrence pf native grass species 1/5 1/5 3/5 5/5 

>10-50% of Benchmark >10-50% of Benchmark >50-90% of Benchmark >90% of Benchmark 
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Organic litter Note the extent/occurrence of organic litter (percentage coverage within the monitoring site) 5/5 5/5 5/5 5/5 

>50%-<200% of 

Benchmark 

>50%-<200% of 

Benchmark 

>50%-<200% of 

Benchmark 

>50%-<200% of 

Benchmark 

Quality and availability of food and habitat required for foraging 35/80 45/80 45/80 60/80 

Quality and availability of habitat required for shelter and breeding 0/20 0/20 0/20 0/20 

Site Condition Score (out of 190) 79.6 (Baseline) 79.5 79.5 107 128 

Site Condition Score (converted out of 4) 1.67 (Baseline) 1.67 1.67 2.25 2.69  

 

Site Context   

Size of Patch 10/10 10/10 10/10 10/10 10/10 

Connectedness 2/5 2/5 2/5 2/5 2/5 

Context 4/5 4/5 4/5 4/5 4/5 

Ecological Corridors 4/6 4/6 4/6 4/6 4/6 

Role of Site location to species overall population in the state 2/15 2/15 2/15 7/15 12/15 

Threats to Species 0/15 0/15 0/15 0/15 0/15 

Quality and availability of habitat required for mobility 10/10 10/10 10/10 10/10 10/10 

Site Context Score (out of 96) 32 32 32 37 42 

Site Context Score (converted out of 3) 1 1 1 1.15 1.31 

Species Stocking Rate  

Presence detected on or adjoining site 5/10 5/10 5/10 10/10 10/10 

Species Usage (Habitat type & evidence of usage) 10/15 10/15 10/15 10/15 10/15 

Approximate Density 10/30 10/30 10/30 20/30 20/30 

Role/Importance of Species Population on Site 5/15 5/15 5/15 5/15 5/15 

Species Stocking Rate (out of 70) 30 30 30 45 45 

Species Stocking Rate (converted out of 3) 1.29 1.29 1.29 1.93 1.93 

Total Habitat Quality Score (out of 10) 3.8 * AU Weighting 

Factor of 0.84 (3.8*0.84 = 

3.19 (Actual MHQA 

Score) 

3.96 

Averaged Scores for AUs 

Round to 4 

3.96 

Averaged Scores for AUs 

Round to 4 

5.33 

Averaged Scores for AUs 

Round to 5 

5.93 

Averaged Scores for AUs 

Round to 6 
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Table 13: Overarching Triggers, Corrective Actions and Timing to Achieve KPIs 

 

Triggers Corrective Actions Timeframes 

Trees and plantings showing signs of ill health, decline or 
death. 

The restoration contractor will engage a suitably qualified professional to identify the likely cause of health decline 

Apply recommended mitigation measure/s to improve growing conditions (as recommended by the suitably qualified 
professional) 

Remove ill or dead plantings, undertake any remediation works and re-establishment planting 

Engage the suitably qualified professional within three months of detection  

Implement recommended mitigation measures within six months of detection 

Remove ill or dead plantings and undertake remediation works within six months of 
detection 

Weed re-establishment Immediately treat all WoNs & BA weeds with delicate methods to avoid impacts to restoration works (mechanically or 
chemically dependent on circumstances) 

Undertake an investigation of the potential source point of seeding 

Additional treatment and removal works are to be followed up during the next potential growth period to avoid any 
regeneration and potential seeding events 

Within three months of detection, noting that treatment during non-growth periods 
may be ineffective and are best targeted during growth periods for greater 
effectiveness  

Within three months of detection 

Within six months of initial detection 

Plant failure (>10% of stock) during the establishment 
period 

Supplementary planting will be undertaken 

Should the planting fail again, the contractor is to engage a suitably qualified professional to identify the likely cause of 
plant failure 

Apply recommended mitigation measure/s to improve growing conditions (as recommended by the suitably qualified 
professional) 

Within six months or the next appropriate planting period (whichever comes first) of 
detection 

Within month of detection 

Apply in alignment with the recommendations made by the suitably qualified 
professional 

Coarse woody debris is failing to become present naturally The selective removal of limbs, shrubs, or trees (particularly from the shrub layer were forming dense thickets)  

Importation of felled native timber from known impact areas where it would ordinarily be mulched and sent to land fill 

At the 5, 10, 15 and 20 year monitoring events 

At the 5, 10, 15 and 20 year monitoring events 

Growth rates not as expected Engage a suitably qualified professional to review the plantings and advise on methods to increase growth rates through 
other interventions 

Undertake soil testing to determine what rate of soil ameliorants or fertilizers may be required to improve the chemical 
balance of the soils for improved plant growth 

Revise management actions for offset 

Discuss with the Department to negotiate changes to timeframes to meet the completion criteria 

Revise OAMP and submit to Minister for the Environment for approval 

Within three months of detection 

Within three months of detection 

Within 12 months of detection 

Within 24 months of detection if the corrective actions have not amended the 
slowing growth rates 

Within 24 months of detection if the corrective actions have not amended the 
slowing growth rates 

Stochastic or nuisance events While such events (eg. fire, flood, drought, vandalism etc) are rare and can be managed by the contractor, where 
events take place, restoration works are to replace losses and reporting to the DCCEEW is required 

Evidence of impacts and rectification measures are to be issued to the DCCEEW within three months 

Within six months of the event 

Within six months of rectification 

Ongoing presence of pest fauna (eg. wild dogs/pigs) Where recurrent pest animal species are detected, reengagement with the surrounding landholders and ICC to re-
deploy management measures.  

Should recurrent pest fauna be observed going forward, revised management measures to include more site-specific 
measures including targeted baiting and/or trapping 

Within three months of continued presence identification 

Monitoring and reporting illustrates that KPIs are unlikely to 
be achieved at the end of the 20 year management 
timeframe and other corrective actions are failing to 
progress the achievement of the KPI 

Engage a suitably qualified professional to review the plantings and advise on methods to increase growth rates through 
other interventions 

Undertake soil testing to determine what rate of soil ameliorants or fertilizers may be required to improve the chemical 
balance of the soils for improved plant growth 

The proponent / approval holder will request an extension to the 20 year management timeframe from the Minister 

Revise the management actions for the offset 

Extend timeframes to meet completion criteria 

Within three months of detection 

Within three months of detection 

Within 24 months of detection if corrective actions have not amended the slowing 
growth rates 

Within 24 months of detection if corrective actions have not amended the slowing 
growth rates 

Within 24 months of detection if corrective actions have not amended the slowing 
growth rates 
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Melaleuca irbyana (Swamp Tea-tree) Translocation Plan 

About the Author: Dr Andrew Benwell is the Director of Ecos Environmental Pty Ltd, an 
environmental consultancy providing services in flora and fauna management, including 
field survey and assessment, management plans, translocation of threatened species, 
habitat restoration and specialist research. Ecos Environmental has translocated more than 
40 plant species from all types of habitat over the last 20 years for state and local 
governments, and private enterprise in NSW and Qld, including successful translocation of 
Melaleuca irbyana for the Woolgoolga to Ballina upgrade of the Pacific Highway, as 
described below. Andrew is a co-author of the Australian Network for Plant Conservation 
(ANPC) Guidelines for Translocation of Threatened Plants in Australia (2018).  

Summary   

1.1 Project title 

Swamp Tea-tree (Melaleuca irbyana) Translocation Plan for the North Maclean Industrial 
Estate, Greater Flagstone Urban Development Area 

1.2 Project team 

Dr Andrew Benwell  

1.3 Contact details 

andrewbenwell@bigpond.com; mob – 0487050005 

1.4 Species name and conservation status 

Melaleuca irbyana (Swamp Tea-tree/Weeping Paperbark/Bushhouse Paperbark/Small-
leaved Paperbark) is listed as an Endangered species under the Qld Nature Conservation 
(Protected Plants Regulation) 2020.  

Swamp Tea-tree (Melaleuca irbyana) Forest of South-east Queensland is listed as a 
Threatened Ecological Community (TEC) under the Commonwealth Environmental Planning 
and Biodiversity Conservation Act 1999 (EPBC Act).  

1.5 Nature of translocation 

The translocation set out in this plan is a mitigation translocation using propagation and 
introduction with the aim of establishing plantings of M. irbyana to compensate for 
individuals cleared on the development footprint and thereby prevent further decline in 
population and genetic diversity. In redressing loss of M. irbyana individuals, the 
translocation will at the same time create a substantial new stand of M. irbyana equivalent 
to the TEC Swamp Tea-tree (Melaleuca irbyana) Forest of South-east Queensland and 
conduct research into the species’ ecology.    

1.6 Background information  

Swamp Tea-tree is small to medium sized tree up to about 10 m high with light grey, coarse, 
papery bark and branchlets of very small leaves (2-3 mm), which in larger trees is often 
dense and weeping. It occurs mainly on poorly drained, heavy clay soil on flat to gently 

mailto:andrewbenwell@bigpond.com
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sloping terrain in eucalypt woodland, or as a monospecific closed forest. Its habitat has been 
extensively cleared for agriculture, reducing it to less than 10% of its original population.  

1.7 Justification 

Benefits of translocating Swamp Tea-tree include: (i) compensate for the loss of 
approximately 90 mature and 5 immature trees on the development site; (ii) maintain or 
increase present population number and prevent further regional decline; (iii) increase the 
area of Swamp Tea-tree Threatened Ecological Community; and (iv) improve understanding 
of species ecology and appropriate translocation methods.    

1.8 Stakeholder consultation 

Maclean Estates (Brad Hanson) 

28º S Environmental (Wayne Moffitt) 

1.9 Other approvals/authorities 

Protected Plant Clearing Permit (Department of Environment and Science Qld) 

1.10  Risk assessment 

General risks, their likelihood and counter measures are as follows: 

Risk Likelihood Counter measures 

Translocation methods poorly executed 
resulting in low survival rates.   

Low to medium.  Supervision; clear guidelines, 
experienced personnel. 

Translocation project fails to meet 
performance criteria.  

Low to medium Adequate resourcing and 
managerial oversight.  

Maintenance and/or monitoring not 
carried out as specified in plan.  

Low to medium Clear workplan and goals.  

Measures not implemented to ensure 
long-term conservation of the Recipient 
Site.  

Low Set time limit for completion.  
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1  Introduction 

1.1  Background 

Ecos Environmental has been engaged by 28º S Environmental to prepare a Translocation 
Plan for the threatened species Melaleuca irbyana (Swamp Tea-tree) in relation to a 
proposed industrial estate development at 4653-4691 Mt Lindsay Highway, North Maclean, 
30 km southwest of Brisbane. The development footprint covering approximately 19.68 ha 
is proposed for expansion of an industrial precinct currently being constructed adjoining the 
northern boundary of the site.  
 
The western portion of the site is to be retained as conservation area and to protect an area 
of M. irbyana Threatened Ecological Community. The ‘Subject Site’ herein refers specifically 
to the development footprint of the industrial estate within the eastern section of the site 
boundary (Figure 1).  
 
Swamp Tea-tree (Melaleuca irbyana) is listed as an Endangered species under the Qld 

Nature Conservation (Protected Plants Regulation) 2020. The plant community ‘Swamp Tea-

tree (Melaleuca irbyana) Forest of South-east Queensland’, which is a distinct ecological 

community dominated by M. irbyana, is also listed under the Commonwealth Environmental 

Planning and Biodiversity Conservation Act 1999 (EPBC Act) as a Threatened Ecological 

Community (TEC).   

The Subject Site is governed by the Qld Department of State Development, Infrastructure, 

Local Government and Planning/Economic Development Queensland, according to the 

Greater Flagstone Urban Development Area Interim Landuse Plan (Qld Gov. 2011), which 

identifies the Subject Site as a part of a Proposed Urban Development Area and Major 

Employment Area. The Subject Site is currently zoned as part of an industrial precinct within 

the Greater Flagstone Priority Development Area (PDA) (Qld Gov 2011).  

A Protected Plant Clearing Permit will the submitted to the Department of Environment and 

Science Qld in conjunction with this Translocation Plan  

1.2  Surveys completed 

A flora survey of the Subject Site was carried out by 28°S Environmental in April 2022, 

including mapping of Melaleuca irbyana individuals. Due to the coppicing habitat of this 

species, there was uncertainty regarding the size of the population as it was possible multi-

stemmed individuals were clonal in origin and represented fewer genetic individuals.  An 

additional survey and census of M. irbyana on the Subject Site was carried out by Ecos 

Environmental in November 2022 to assess trees for morphological evidence of clonality 

(i.e. root suckering) and record the number and size of impacted individuals.  

An Offset Site on the Rosewood-Laidley Road was also surveyed by Ecos Environmental to 

assess if the property was suitable as a recipient site for translocating M. irbyana in terms of 

vegetation, soil, topography and logistical considerations. 
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Plate 1: Melaleuca irbyana (Swamp 

Tea-tree, Small-leaved Paperbark, 

Bush-house Tea-tree). From top 

clockwise - branchlet showing very 

small leaves (3mm long); branchlet 

with woody capsules forming after 

flowering; remnant trees near 

Rosewood with E. moluccana (Grey 

Box) and Acacia harpophylla 

(Brigalow) in the background.  

 



Melaleuca irbyana Translocation Plan North Maclean Industrial Estate             Ecos Environmental P/L  

 

9 
 

1.3  Content of this report 

This Translocation Plan for Melaleuca irbyana has been developed to provide the following: 

• Description of the Project 

• Description of the impacts to Melaleuca irbyana 

• A Translocation Plan, which includes: 

• Pre-translocation assessment  

• Translocation strategy 

• Translocation methods and actions 

• Post-translocation actions 

• Translocation objectives, outcomes, and performance requirements  
 

The content of this Translocation Plan generally follows the format proposed in ANPC 

(2018), Guidelines for Translocation of Threatened Plants in Australia (co-authored by Dr 

Benwell). The Logan City Recovery Plan for Melaleuca irbyana (2013-2023) was also 

consulted in preparing this plan.  

1.4 Definition of terms/glossary 

Table 1: below provides definitions of various technical terms used in the translocation plan 

 

Technical term Definition 

Clonal  Group of plants arising by vegetative reproduction and therefore 
genetically identical.  

Coppiced tree A coppiced tree is a multi-stemmed individual with stems 
joining at or near ground level. (A copse is a thicket of stems)  

Compensatory introduction Mitigative translocation approach designed to redress loss of 
individuals on a development 

Donor or source population The population that plants to be translocated are sourced from, 
which is usually the local population (see above), including plants 
impacted by a development. 

Dry sclerophyll forest Broad vegetation type characterised by an upper stratum of 
Eucalyptus and an understorey dominated by grasses and/or 
sclerophyllous shrubs.  

Enhancement  An attempt to increase population size (and genetic diversity) by 
adding to individuals to an existing population. Also referred to as 
re-enforcement, re-stocking, enrichment, supplementation or 
augmentation. 

Footprint Area within the project boundary cleared and disturbed during 
highway construction. 

Genet  Individual plant originating by sexual reproduction (ie. 
chromosome recombination), which is genetically different from 
other plants of the same species. Genets grow from seed produced 
by the parent plant. 
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Genetic variability Variation in the genetic composition among individuals and 
populations. 

Inbreeding The mating of individuals related by descent, usually causing a 
reduction in gene heterozygosity and diversity. 

Inbreeding  
depression 

A reduction in vigour and fitness due to inbreeding. 

In-situ  The original place; pertaining to the maintenance of plants in the 
wild. 

Local population  An assemblage of individuals belonging to the same species in this 
instance within 2 km of the CHB project boundary, found in the 
same type of habitat (soil type and  vegetation).  

Population In a general sense, a group of individuals sharing some common 
relationship (e.g. spatial, genetic, morphological). In one sense, a 
group of individuals in which there is free breeding and gene 
exchange. Populations can defined at any geographic scale from 
very local to regional, depending on purpose.  

Propagation A translocation technique or approach where plants are 
propagated (e.g. seed, cuttings, tissue culture) under nursery 
conditions then introduced to a site. 

Provenance A genetically distinct area of a species distribution and usually 
thought to represent genetic adaptation to local environmental 
conditions. 

Ramet Individual plant originating by asexual reproduction (i.e. via 
vegetatively) which is genetically identical to other plants of the 
same species.  

Reintroduction An attempt to establish a population in a site where it formerly 
occurred, but where it is now extinct. Also, referred to as re-
establishment 

Road reserve Land within a highway boundary or within the project boundary 
that is not part of the construction footprint.  

Root sucker A stem sprout arising from an existing underground root 

Salvage transplanting Transplanting off the footprint to an area not affected by the 
development. Also referred to as rescue dig. 

Self-sustaining A population of plants that maintains itself without external 
assistance. 

Threatened species Plant taxa in danger of extinction and protected by state or federal 
environmental legislation. 

Threatened species point GPS record or positional coordinates of a threatened species 
individual or closely spaced group of individuals.   

Translocation  Translocation is defined as the "deliberate transfer of plants or 
regenerative plant material from one place to another, including 
existing or new sites or those where the taxon is now extinct" 
(ANPC 2018) or “the intentional movement or introduction of plant 
material to a natural or managed area with the aim of establishing 
a resilient, self-sustaining population to increase geographic range, 
population size and/or genetic diversity, thus reducing risk of 
extinction (IUCNSSC 2013)”.  
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2    Nature of impacts 

2.1 Direct impacts 

Survey and census found that 95 M. irbyana individuals would be impacted by clearing of 

the Subject Site (Figure 1), the majority being large, coppiced or multi-trunked trees. Three 

trees are next to the Mt Lindsay Highway in a strip required for highway widening.  

M. irbyana is protected under legislation as an endangered species (Qld NC Act) and as a 

threatened ecological community (Commonwealth EPBC Act) if it forms the dominant 

canopy species. The former situation where M.irbyana is present as single trees or small 

groups of trees in eucalypt dominated woodland, rather than forming a distinct plant 

community, applies to  the Subject Site.  

2.2  Local and regional occurrence of M. irbyana 

The total distribution of M. irbyana is divided into three distinct metapopulations separated 

by barriers of unsuitable geology and soil type: southeast Qld south of the Brisbane River;  

the Carnarvon district in Central Queensland; and the Grafton district on the NSW North 

Coast.  

The southeast Qld metapopulation occurs in a band across the Logan and Ipswich City 

Council areas, from Logan to Gatton south to Jimboomba and Laidley, on flat to gently 

undulating topography. M. irbyana’s habitat in this area was extensively cleared for 

agriculture and remaining habitat areas are mostly grazed by cattle. Today, M. irbyana is 

restricted to small patches in remnant vegetation, often forming stands of the TEC.  

The Subject Site is located on the Mt Lindsay Highway between Logan and Jimboomba in the 

southeast Qld metapopulation. A substantial number M. irbyana occurrences are recorded 

in this area, extending west for 30 km to the Rosewood district where the Recipient Site is 

located (Figure 2). A stand of M. irbyana TEC is located within the site boundary southwest 

of the Subject Site and is excluded from development footprint in a protected conservation 

zone (28º S 2022). 
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Figure x: Locations of Melaleuca irbyana recorded in Atlas of Living Australia (blue dots) in 

the largest metapopulation and area of distribution between Logan and Gatton south of the 

Brisbane River. The proposed development site is indicated by the red dot and inset.  
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Figure 2: Locations of Melaleuca irbyana recorded in Atlas of Living Australia (blue dots) in a band 

between Logan and Gatton south of the Brisbane River. The Subject Site is indicated by the red dot 

and inset.  

 

3  Translocation Strategy 

3.1  Translocation Objectives 

The purpose of translocating threatened plant species in a developmental context is to 

minimise loss of population number and genetic variability due to clearing or indirect 

impacts. The over-arching objective is to establish a self-sustaining population over the long 

term (ANPC 2018).  

The general objectives of this Translocation Plan are as follows: -  

• To compensate for loss of Melaleuca irbyana trees on the development footprint and 

enhance the local and regional population of Melaleuca irbyana by establishing a new 

stand of Swamp Tea-tree (Melaleuca irbyana) Threatened Ecological Community (TEC) 

at a Recipient Site containing suitable habitat for the species in terms of vegetation 

(actual or potential), soil type and topography.   

• To utilise seed of Melaleuca irbyana from the development footprint to propagate plants 

for introduction to the recipient site.  



Melaleuca irbyana Translocation Plan North Maclean Industrial Estate             Ecos Environmental P/L  

 

14 
 

• To conserve genetic variability by propagating from trees across the development site.  

• To factor in thinning of introduced plants over time due to environmental stress, 

competition, genetic variability and other factors.  

• To promote long-term population sustainability by restoring and maintaining good 

quality habitat for the species.  

• To improve understanding of species ecology and translocation methods by adopting an 

experimental approach to translocation where practical.   

3.2 Type of translocation  

Translocation is defined as the "deliberate transfer of plants or regenerative plant material 
from one place to another, including existing or new sites or those where the taxon is now 
extinct" (ANPC 2018). Translocation of threatened plants can be carried out in two main 
contexts:  

• Conservation purposes – being a conservation measure to assist in the recovery of 
threatened or rare species. 

• Developmental translocation – being a mitigation measure to ameliorate the adverse 
impact on a threatened species due to a development activity.  

Translocation in both these cases has the same general purpose, which is to avoid losing 
populations of threatened species and decrease the risk of population extinction (Pavlik 
1996). 

In translocation for conservation purposes, the following three types of translocations are 
described in ANPC (2018): 

• Enhancement:  

• An attempt to increase population size or genetic diversity by adding individuals to 
an existing population. This may be part of a process of rehabilitation of a site where 
the taxon already occurs but requires augmentation to increase long-term viability. 
Also referred to as re-enforcement, re-stocking and enrichment. 

• Reintroduction:  

• An attempt to establish a population in a site where it formerly occurred, but where 
it is now extinct. This may be part of a process of restoration  of a habitat where the 
taxon was previously known to occur. Also, referred to as re-establishment. 

• Conservation introduction:  

• An attempt to establish a taxon for the purposes of conservation at a site where it is 
not known to have occurred, but which provides suitable habitat for the taxon.  

Under Developmental Translocation, the following three types of translocations may apply 
(ANPC 2018): 

• Salvage dig:  
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• Transplanting of individual trees, saplings or other plants to an area not affected by 
development. Salvage or rescue digs should only be carried out as a last resort after 
options for avoidance are exhausted and is generally combined with other 
translocation methods. 

• Ameliorative enhancement:  

• An attempt to increase population number by adding individuals to an existing 
population for purposes of ameliorating loss of population due to development. 

• Compensatory introduction:  

• Establishment of a new population to compensate for loss of population due to 
development.  

The translocation proposed for M. irbyana in this plan combines elements of enhancement 
and compensatory introduction as defined above. It proposes to establish a new stand of 
Swamp Tea-tree (Melaleuca irbyana) Threatened Ecological Community (TEC) to 
compensate for loss of Melaleuca irbyana trees on the development footprint and enhance 
the regional population of Melaleuca irbyana. A research component has been included in 
accordance with ANPC (2018) guidelines that recommend including relevant scientific 
research on species ecology and translocation techniques as part of threatened flora 
translocation projects.  

As translocation is a relatively new field of biodiversity management, guidelines such as 
ANPC (2018) recommend incorporating experiment design and research into threatened 
flora translocations with the aim of advancing understanding of species ecology and 
translocation methods, as well as aiming to maintain and increase population by 
enhancement and compensatory actions. A research proposal has been designed as part of 
the translocation plan, although this should be considered separately from the population 
enhancement and compensatory measures.  

3.3  Previous translocation of Melaleuca irbyana 

Melaleuca irbyana was translocated during the Woolgoolga to Ballina upgrade of the Pacific 

Highway (2014-2018) on the NSW North Coast, as a mitigation measure for clearing part of a 

population at New Italy, south of Ballina. The translocation was carried out by propagating 

seed collected from the clearing footprint. Tubestock were planted in three Recipient Sites at 

Tabbimoble Creek 20 km south of the impact site in July 2017. To assess how fertiliser affected 

performance, fertiliser and no fertiliser treatments were applied in two sub-plots. The 

plantings were given additional watering during drought conditions and maintenance carried 

out to reduce competition from native tree saplings and exotic grasses (Ecos Environmental 

(2022).  

High survival rates and relatively fast growth rates were achieved after three years. 

Average height of seedlings (cm) over three years:  

 
no Fertiliser Fertiliser 

Mar-2017 31.4 42.3 
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Apr-2018 68.9 109.3 

Jul-2019 108.9 211.0 

 

All three receival sites were burnt by bushfire in Nov 2019, when M. irbyana plantings were 

approximately 3 years old and 1 – 2 m high. Fire intensity at the sites varied from low to high. 

Above ground stems were killed by fire and most plants regenerated by coppicing 

(resprouting) from the stem base and root crown just underground. Six months post-fire, 

plants were about half their pre-fire height and after 2 years slightly less than height before 

fire. In November 2021 there were approximately 600 plants in the three sites, which covered 

approximately 2 ha. 

3.4  General approach 

Translocation of threatened plant species in a development context is usually carried out by 

either salvage transplanting or propagation. The latter approach was preferable for this 

project due to: (i) high cost involved in transplanting a large number of fairly large trees; (ii) 

previous low survival rate after transplanting trees into heavy clay soil (due to waterlogging 

increased by soil disturbance); and (iii) demonstrated success of translocation of this species 

by propagation and planting.  

This Translocation Plan proposes to establish a new area of the TEC at the same time as 

compensating for loss of trees and habitat on the development footprint. A monospecific 

stand of M. irbyana will be planted on a section of the recipient site with a soil profile 

similar to reference areas of the TEC.  

Soil surveys found the Offset Site also to be used as a Recipient Site for translocation of M. 

irbyana contains different soil types, including a Vertosol or black, cracking clay similar to 

reference areas with natural stands of the TEC (see Appendix 2). Most of the propagated M. 

irbyana will be planted into a cleared area of this soil type that presently supports pasture. 

Smaller plantings are proposed to compare growth and establishment on different soil types 

within the recipient site.   

3.5  Propagation of impacted M. irbyana via seed collection 

A total of 3600 Melaleuca irbyana will be propagated from seed collected from the Subject 

Site, as follows:  

• Seed capsules will be collected prior to vegetation clearing.  

• To capture genetic diversity present in the Subject Site population, seed capsules will 

be collected from a minimum of 10 swale and 10 rise trees of M. irbyana at points 

spread out between the eastern and western ends of the Subject Site (see Appendix 

1).  
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• Roughly equal amounts of seed will be collected from each tree and placed in 

sealable plastic bags labelled with the tree number and whether swale or rise.  

• The seed capsules will open in the plastic bags in a few days (if sweating occurs, 

partly seal bag and stand up in a container).  

• Seed from swale trees will be bulked together and the same for the rise trees, 

keeping some of the seed in the original labelled bags.  

• Seed from the swale and rise trees will be germinated in separate trays labelled with 

swale or rise provenance.  

•  Equal numbers of swale and rise seedlings will be pricked out and grown-on in 

native tubes in separate labelled trays.  

• Propagation will be carried out by a translocation specialist or nursery experienced 

with propagating plants for translocation projects.   

• Tubestock will be grown-on for 12 months and be well hardened off before planting. 

Inspection of trees during the census survey indicated low quantities of seed capsules on 
trees, but enough to carry out propagation.  

3.6  Translocation feasibility 

Previous results with this species indicate that translocation by seed propagation and 

planting has a high probability of success. 

3.7  Translocation benefits and risks 

Translocation benefits  

Translocation of Melaleuca irbyana by propagation and planting is anticipated to have the 

following benefits:  

• Ensuring the Project has no-net loss of plant species of high conservation 

value/priority. 

• Translocation of the species is technically feasible as successful propagation and 

planting of the species has previously been undertaken (Ecos Environmental 2022). 

• Suitable Recipient Sites have been identified and are available for planting.  

• The translocation and propagation will maintain the genetic diversity of the 

population. 
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• The propagation and planting will potentially increase the local population and assist 

with the conservation of the species.  

• The opportunity to better understand the ecology of the species by incorporating 

experimental treatments into the plan. 

Translocation risks  

The main risks associated with translocation is that the translocated individuals fail to 

establish over the short to long-term due to various factors such as extended periods of soil 

waterlogging or drought, grazing by insects or mammals, and plant disease, all of which are 

considered unlikely and manageable risks.  

Myrtle Rust can affect seedlings of Melaleuca species, particularly when grown in a humid 

hothouse environment with misters and little ventilation. If grown in an open-air shade 

house with sprinklers, Myrtle Rust is unlikely to be a problem.  

3.8  Research  

To incorporate a research component as recommended in the Translocation Guidelines 

(ANPC 2018), experimental plots will be established in the four Planting Areas to compare 

the growth of M. irbyana propagated from swale and rise provenances in the four planting 

areas on differing soil types. The aim will be to determine if the two localized (putative) 

provenances are genetically differentiated by comparing growth on a common site, which 

will be carried out in the four Planting Areas.  

Research will examine the following questions to inform understanding of species ecology 

and translocation techniques:  

• Are Melaleuca irbyana populations genetically differentiated by local variation in soil 

type?  

• Is the performance of M. irbyana plants affected by differences in soil type 

provenance of collected seed ?  

See also Sect. 7.7.4.  
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4  Pre-translocation assessment 

4.1   Habitat requirements  

M. irbyana occurs in low elevation, flat to gently undulating terrain on poorly drained, clay 

textured soils (sometimes with a more porous silty topsoil), on deeply weathered Clarence-

Morton Basin sediments or old alluvium.  It can grow as scattered trees and clumps of trees 

in open eucalypt woodland, or as a dense, monospecific stand.  Associated trees include E. 

tereticornis,  E. moluccana, E. crebra, E. melanophloia, Corymbia leiocarpa, C. tesselaris and 

Acacia harpophylla (Brigalow). The understorey consists of grasses, sedges and herbs with 

few shrubs and vines. Pure stands appear to be confined to flats on poorly draining, heavy 

clay soils. These sites are not very swampy as its common name suggests, although soil 

becomes saturated during the rainy season and the sub-soil is a poorly drained dense clay. 

Pure stands on flats are on slightly higher ground than Broad-leaved Paperbark (M. 

quinquenervia) swamp forest. M. irbyana can also occur on gently undulating terrain with 

silty loam topsoil and heavy clay subsoil (Aust. Gov. and Qld threatened species profiles).   

4.2  Fire ecology  

In a population of M. irbyana at New Italy south of Ballina burnt in the 2019 bushfires, M. 

irbyana trees regenerated by epicormic and basal resprouting, and recruited seedlings from 

seed released from fire-resistant seed capsules. After three years, seedlings were over one 

metre high in a more open section of the site and had developed small lignotubers. At this 

location, M. irbyana occurs as a mid-stratum tree in grassy dry sclerophyll forest dominated 

by Large-leaved Spotted Gum (E. henryii), on heavy clay soil. See also Section 3.3.  

4.3 Genetics  

A genetic study of Melaleuca irbyana across its whole range extending from Central Qld to 

the Grafton district in NSW was carried out by Burrough et al. (2018). They investigated how 

genetic diversity was distributed in the species and if there was any evidence of populations 

being inbred or clonal.  

They found genetic diversity was lowest at the southern end of its range. highest in the 

north and relatively high overall. Most of the genetic diversity (66%) was within populations 

and there was significant diversity between populations. Gene flow between populations 

appeared to be low to allow genetic divergence. A deficiency of heterozygotes was present 

in all populations indicating inbreeding, but this was not significantly correlated with patch 

size or isolation. There was no evidence of clonality as “all multi-locus genotypes were 

unique in every population”.  

Broadhurst et al. (2017) found that M. irbyana had a low level of genetic diversity for an 

often-localized species, but Burrough et al. (2018) found it was relatively high for an 

endangered species and that M. irbyana displays genetic diversity similar to a wide range of 

Eucalyptus species, a similar level of diversity to the widespread Melaleuca quinquenervia 

and higher genetic diversity than M. alternifolia, the commercial tea-tree oil species. They 

http://en.wikipedia.org/wiki/Eucalypt
http://en.wikipedia.org/wiki/Eucalyptus_tereticornis
http://en.wikipedia.org/wiki/Eucalyptus_tereticornis
http://en.wikipedia.org/wiki/Eucalyptus_moluccana
http://en.wikipedia.org/wiki/Eucalyptus_crebra
http://en.wikipedia.org/wiki/Eucalyptus_melanophloia
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commented, it is likely that species only recently size constrained (i.e reduced to isolated 

populations) maintain diversity by self-compatibility. Ability to resprout apparently slows 

the loss of genetic diversity.  

Overall, these studies indicated that all populations of M. irbyana are likely to contain 

significant genetic diversity. If the aim of translocation is to maintain genetic diversity, this 

can be achieved by propagating from seed taken from individuals across the impacted 

population rather than from a few selected trees.  Propagated plants from the Subject Site 

would not be interplanted with existing trees at the Offset Site. However, establishing a 

translocated population near an existing in-situ population is unlikely to have any adverse 

effect on genetic fitness, rather it may promote genetic mixing and increase genetic 

diversity.  

4.4  Description of impacted population 

4.2.1 Topography and soil 

The Subject Site is on gently undulating topography of flats and gradual rises. Soil cores 

taken from flats and rises had differing soil profiles. Rises had pale, grey-brown, silty 

textured A1 horizon; slightly paler A2 horizon; and clay textured B horizon. On the flat, the 

AI horizon was slightly darker with higher organic matter and graded into a dense, clay pug 

subsoil. The soil profiles from swales and rises were similar in having a dense, clay subsoil. 

4.2.2 Vegetation  

M. irbyana grows on the Subject Site as small clumps of trees and scattered individuals in 

Communities 1 and 2 described in Table 2. Community 1 occurs on slight topographic rises 

and has a wider range of canopy trees species of Eucalyptus and Corymbia. Community 2 on 

flats and swales between the rises has a higher percentage of Swamp Box (Lophostemon 

suaveolens) and Qld Blue Gum (E. tereticornis) and differences in soil profile (Appendix 2, 

although with the same, dense clay subsoil. M. irbyana appears to tolerate some variation in 

vegetation and soil type.  

Table 2: Plant communities found on the Subject Site (source: 28º S Environmental (2022).  

Plant communities and equivalent regional 
ecosystems  

Terrain/M. irbyana present or absent 

Vegetation Community 1 – Coastal grey box 
(Eucalyptus molucanna) and Narrow-leaved 
ironbark (Eucalyptus crebra) +/- Pink 
bloodwood (Corymbia intermedia), Smooth-
barked apple (Angophora leiocarpa) and 
Narrow-leaved red gum (Eucalyptus seeana). 
Comprises a mosaic of REs.  
 

On slightly elevated rises occupying 
eastern and central section of site. M. 
irbyana present as scattered clumps and 
single individuals.  

Vegetation Community 2 – Coastal grey box 
(Eucalyptus moluccana), Narrow- leaved red 

Occurs in an overland flow path inn the 
eastern side of the site. The canopy is 
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ironbark (Eucalyptus crebra) +/- Queensland 
blue gum (Eucalyptus tereticornis). 
Equivalent to RE 12.3.19. 
 

dominated by Coastal grey box and 
Narrow-leaved red ironbark. There is 
scattered occurrence of Queensland blue 
gum (Eucalyptus tereticornis). M. irbyana 
present as scattered clumps and single 
individuals.  
 

Community 3 – Broad-leaved paperbark 
(Melaleuca quinquenervia) open forest. This 
community is analogous to RE 12.3.5 rather 
than the mapped RE 12.3.18. 
 

Narrow, low-lying zone on western edge of 
site. M.irbyana absent (too low lying).  

 

An aerial photograph taken in 1948 shows the Subject Site completely cleared apart from a 

low-lying section at the western end of the of the site that supports Broad-leaved Paperbark 

(M. quinquenervia) swamp forest today. Photography from 1962 shows a similar extent of 

clearing and the Swamp Tea-tree (Melaleuca irbyana) community directly southwest 

outside the Subject Site. Some regeneration is evident in the 1973 photography, but the 

eastern parts of the Subject Site remain disturbed and by 1990, regrowth has become more 

advanced in the eastern part of the Subject Site, vegetation in the west remains intact, and 

adjoining areas are recovering. Today, after approximately 50 years of regrowth, most of the 

forest has reached a young mature stage, yet to form late mature characteristics such as 

presence of hollow-bearing trees.  

4.2.3  Population size, structure, and life history 

The census survey recorded a total population of 95 Melaleuca irbyana on the Subject Site, 

mainly in discrete groups that can be seen on Figure 1 (see Appendix 1 for details of height, 

girth and number of coppice stems per individual). Nearly all trees were relatively large and 

there was no cohort of young trees or saplings (Figure 3). This is probably because the site 

has not been burnt for several decades, recruitment most likely occurring after fire when 

seed is released from seed capsules into an ash bed on fire-sterilised surface soil.  

M. irbyana can be single-trunked, or coppiced (multi-stemmed) with trunks joining together 

at or near ground level. Coppiced trees are multi-trunked individuals.  Genetic studies of M. 

irbyana found no evidence of clonality in M. irbyana populations, indicating that it does not 

reproduce from root suckers or produce clonal patches of trees. Fallen trees may produce 

roots from the trunk and regrow a new stem (EPBC listing advice), but this is a form of 

resprouting, not clonal reproduction. Individual trees whether coppiced or single-stemmed 

must ultimately come from seedling recruitment, although established plants can persist by 

resprouting if damaged by disturbances such as fire, drought and clearing. These life history 

characteristics are also seen in common Melaleuca quinquenervia (pers. obs.).  
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Figure 3: Size class distribution of M. ibyana on the development footprint by plant height.  

4.5 Translocation recipient site 

4.5.1 Location 

The Recipient Site for translocation M. irbyana is on the project Offset Site located 5 km 

southwest of Rosewood on the Rosewood-Laidley Road (Figure 4).  

4.5.2 Topography and Soil 

The Offset Site is a flat to very gently sloping area adjoining hills on sedimentary geology to 

the south and includes some lower hill slope along its southwest boundary. Soil samples 

were collected from the footslope at the southwest corner of the recipient site and three 

points on the flat to north.  The flat is a mixture of flat ground at slightly higher elevation 

(e.g 10-20 cm) and gilgai on slightly lower ground. The gilgai is poorly drained as indicated 

by greater abundance of sedges and Nardoo (Marsilea mutica). The black clay soil on slightly 

higher ground has been cropped in the past according to the owner and is better structured 

although still with a high clay content – see Appendix 2. 

4.5.2 Vegetation 

Approximately two-thirds of the recipient site is cleared pasture and one third regrowth 

woodland of Eucalyptus tereticornis (Qld Blue Gum), E.  crebra, E. siderophloia and E. 

melanophloia (ironbarks), Angophora subvelutina, Angophora leiocarpa and Corymbia 

tesselaris (Carbeen). Large, old Qld Blue Gum trees are scattered across the site. The 

southwestern end of the site on the footslopes of sedimentary hills to the southwest was 

strip-mined to a depth of about 1 m 30-40 years ago and is covered by widely spaced 

original trees on high points, which were mined around, and sapling regrowth on the mined 
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ground in between. Tree species are similar to the flat, with more Angophora leiocarpa and 

a wider variety of small trees including Petalostigma pubescens (Bitter Bark). 

Remnant patches of M. irbyana occur on the flat at the southern end of the property near 

the Rosewood-Laidley Rd. The M. irbyana is fragmented into patches and single trees which 

is probably the result of partial clearing in the past. The trees are large with heights over 10 

m and diameters up to 60 cm, so are probably original trees left for shade and ornamental 

value. Young trees were rare probably due to absence of fire and heavy trampling of the 

clay soil by cattle.  

4.5.4 Planting areas 

An area of previously cropped soil on the flat adjoining Rosewood-Laidley Rd covering 

approximately 2.8 ha has been selected as the main Planting Area for the M. irbyana 

translocation (Figure 4). This area in the southwest of the Offset Site is likely to have 

supported M. irbyana forest when the area was first settled, as remnant patches remain on 

poorer soil unsuitable for clearing. The soil type in the main Planting Area is very similar to 

reference sites with existing stands of M. irbyana forest, including Purga Nature Reserve 

(Appendix 2, Site R-L SS5 (Recipient Site) and Sites 9-10 (Reference Sites)). 

The translocation plan aims to plant about 80% of propagated M. irbyana in Area 1 to 

establish a stand of M. irbyana forest or TEC. The other 20% will be planted in three smaller 

areas to establish nuclei from where M. irbyana may spread across the site as an understory 

component of eucalypt woodland, and for ecological research purposes.   

The four planting areas in the Recipient Site shown on Figure 4 are as follows:.  

Area  1 – main planting area, structured, black cracking clay (Vertisol)   

Area 2 – slightly wetter than 1 (Vertisol/Hydrosol) 

Area 3 – slightly wetter than 1 (Vertisol/Hydrosol) 

Area 4 - silty loam (Kurosol) on footslope sedimentary colluvium.  
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4.5.5 Habitat restoration  

The southwestern half of the Recipient Site is already covered by natural sapling to small 

tree regeneration, which can be seen on the aerial photograph (Figure 4). Establishing 

tubestock of eucalypts, angophora, Brigalow and other propagated species on poorly 

drained, heavy clay soil can be challenging, and it may be more effective to allow natural 

regeneration from remnant trees, as presently occurring across the site to continue, or be 

assisted by strategic burning of the site. Habitat restoration will be described in an Offset 

Site Management Plan.  

As part of the Translocation Plan, habitat restoration plantings will be implemented in 20 m 

buffer around the Planting Areas (Section 7.2).  

4.6  Reference sites 

Three references sites with stands of M. irbyana TEC were surveyed during the soil study – 
Mill St, Rosewood; Warrill Park Lawn Cemetery; Purga Nature Reserve (Appendix 2). 
Vegetation floristic, structure and condition data will be recorded at the three sites when 
end-of-year/annual monitoring of the recipient site is conducted to allow for comparison of 
in-situ and translocated plants to determine the success of translocation in relation to 
underlying in-situ population trends. 

 

5 Translocation actions – introduction of propagated plants 

5.1  General 

This section details measure involved in introduction of propagated plants, including: 

• Preparation of the recipient site 

• Planting of propagated individuals  

• Completion of planting requirements  

5.2  Preparation of the recipient site 

5.2.1  Timing of planting  

Planting will be carried out when the site is relatively dry to allow vehicle and machinery 

access. This will probably be between August and December but may be changed according 

to weather conditions. The Translocation Contractor is to determine the most appropriate 

time of year for planting. The following are to be considered when determining when to 

undertake the planting: 
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• Planting should be undertaken in consideration of seasonal rainfall patterns with a 

preference to when soil moisture is high.  

• Planting should be avoided when there is a risk of soil waterlogging and flooding.  

• Planting will not be undertaken during cold and dry conditions to avoid frost and 

minimise watering activity.   

5.2.2 Survey and marking of Planting Areas 

The corners of four Planting Areas within the Recipient Site will be pegged (e.g. zinc alum 

star picket painted white) and the coordinates recorded with a GPS. Each vertex/peg shall 

be marked to be clearly visible to allow for ease of visibility when preparing the Planting 

Areas and when undertaking future works and/or monitoring. 

5.2.3 Weed control  

Prior to the commencement of planting, pasture and weeds in a circle of radius 50 cm will 

be sprayed with herbicide and left for 2-3 weeks before planting. Patches with good quality 

native ground cover should be avoided. All weed management works shall be conducted by 

suitably experienced Revegetation Contractor or Bush Regenerator with appropriate native 

and weed species identification skills, under supervision of the Translocation specialist.  

Only herbicides suitable for application adjacent to waterbodies (as detailed on the 

manufacturer’s specifications) are to be used. Only frog friendly herbicides will be permitted 

to be used and herbicides are not to be used within 20 m of drainage lines and lagoons on 

the Offset Site.   

Herbicide sprays should not be applied during rainy or high wind conditions to avoid 

affecting non-target species. All weed control works are to be conducted using best practise 

techniques. The handling and application of herbicides shall: 

• Only be carried out by a Translocation Contractor or Bush Regenerator who 

possesses qualifications and licences relevant to the products being applied; 

• Be in accordance with relevant legislation and policies; 

• Be in accordance with the manufacturer’s instructions; and 

• Be applied with biodegradable, non-toxic tracer dye to highlight areas sprayed. 

To minimise the potential to introduce and/or spread weeds and myrtle rust to the Planting 

Area, the following weed hygiene strategies are required: 

• All vehicles and machinery are to be cleaned before entering the Recipient Site; 

• Worker’s clothing, shoes and other equipment are to be cleaned before entering the 

Recipient Site; 

• Any soil, gravel or fill imported into the Recipient Site is to be declared weed free; 
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5.2.4 Planting set out 

One main Planting Area and three smaller Planting Area’s will be established in the 

Recipient Site (Figure 2). The Translocation Contractor will assess the following issues 

relevant to the location of Planting Areas: 

• Existing threatened plants; 

• Services; 

• Services easements; 

• Overhead powerlines; 

• Access roads/tracks; 

• Allotment boundaries; 

• Access to water supply for the planting (if available); 

• Flooding levels; and 

• Existing vegetation. 

The Translocation Contractor is required to set out the four Planting Areas without 

obstruction access to parts of the Offset Site and no planting is to be carried out within 10 m 

of the allotment boundary.  

The dense M. irbyana thickets in the TEC have a closed forest structure like rainforest and 
therefore a rainforest planting model could be used. In rainforest revegetation, tree spacing 
is typically 1.8 m, so for 1 ha 3000 tubestock are required. To achieve the dense, 
monospecific stand of M. irbyana in the TEC, plant spacing will be 2m x 2m, or 2500 per ha.  

 

A total of 5600 will be planted at the Recipient Site and 1000 kept in reserve for 

replacements or additional plantings if needed.  

The total number of tubestock to be propagated is based on the following considerations:  

• Melaleuca irbyana TEC is usually a dense, monospecific, closed canopy plant 

community. 

• Plant spacing to be 2 m x 2 m or 2500 plants/ha.  

• Relatively close planting will facilitate formation of a closed canopy (i.e crowns 

touching or closely packed) stand of M. irbyana. 

• The plant spacing factors-in natural thinning and selective suppression of individuals 

by competition, water stress, culling of unsuitable genotypes etc to 4 m x 4 m or 

approximately 500 plants/ha, over 5 years.  

• Based on observations of this species, time required for formation of a closed-

canopy stand with an average height of 5-6 metres is estimated at a minimum of 10 

years.  

Plants will be introduced to the Planting Areas as follows:  

• 5000 Melaleuca irbyana will be planted in Planting Area 1 (Figure 4) covering 

approximately 2 ha. 
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• The whole of Area 1 covers 2.8 ha and the remaining 0.8 ha will be used for access, 

10 m fence buffer, habitat planting buffer and firebreak. 

•  300 Melaleuca irbyana will be planted in Planting Areas 2-5 (Figure 4).  

• Total tubestock required is 5000 + 600 = 5600 + 1000 in reserve for replanting = 

6600.  

• Approximately equal numbers of seedlings from swale or rise provenances will be 

randomly planted in each planting area.   

• A section of each Planting Area will be reserved for a Reciprocal Planting Trial and 

marked with corner pegs.  

• The Reciprocal Planting Trial in each Planting Area will include 50 plants, 25 from 

swale, 25 from rise. The other plants in each Planting Area will combine swale and 

rise plants in equal number and randomly selected. 

• In each Planting Area, roughly equal numbers of seedlings from swale or rise 

provenances will be randomly planted.   

• Monitoring of seedling performance in the Planting Area will be recorded only in the 

Reciprocal Planting Trial, which should be representative of the Planting Area in soil, 

vegetation and topography.  

• Genetic diversity will be promoted by introducing seedlings propagated from all 20 

trees in the Subject Sitein each Planting Area.    

5.2.5 Fencing  

Permanent, cattle-proof fencing with gates at appropriate points will be erected around the 

perimeter of the Offset Site. Cattle grazing will be removed from the Offset Site. Fire hazard 

resulting from long grass will be reduced by strategic burns and tractor slashing. Kangaroos 

are unlikely to graze M. irbyana seedlings and wallabies appear to be absent from the local 

area.  

5.3 Planting of propagated individuals  

The planting of all propagated plants will be carried out by a suitably qualified and 

experienced Revegetation Contractor or Bush Regenerator, supervised by the Translocation 

Contractor, as follows: 

• Tubestock shall be set out in accordance with Section 5.2.4 

• All plants shall be: 

o Watered 1 – 2 hours prior to planting; 

o Planted with 12-month slow-release fertiliser; 

o Watered, on the day of installation until soil is moist to 30 cm in depth.  

o Follow-up watering shall be applied to ensure the soil does not become 

excessively dry.  

• All plants in the Reciprocal Planting Trial (50 in each Planting Area) shall be: 

o Identified and tagged with a unique identifier code;  

o Tubestock to be installed as per other plants (see above).  
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5.4  Mulching  

Where mulch is deemed to be required by the Translocation Contractor, the mulch shall be 

weed free and installed as follows: 

• Within three days of the completion of planting; 

• Spread to 50 mm and is to be installed at the base of plants and mulch shall not be in 

contact with the plant stem. 

• Only mulch free of weed seed will be used.  

5.5  Installation of propagated plants reporting requirements 

A post-installation report is to be prepared by the Translocation Contractor to be submitted 

to the Environmental Manager after completion of planting.  

The report shall include, as a minimum, the following: 

• Maintenance works undertaken to prepare the Recipient Sites; 

• All weeds identified within the Planting Areas and method of treatment; 

• Weed, pest and disease management measures undertaken within the Planting 

Areas; 

• Description of propagation planting works undertaken; 

• Issues encountered during propagation planting and actions required to remedy the 

issues; 

• Watering application dates and volumes; 

• Proposed adaptive management measures (if required); and 

• Recommendations for further works required.  

5.6  Completion of planting 

The installation of propagated plants shall be deemed completed when the Planting Area 

has met the following completion criteria: 

• The Planting Areas has been surveyed and boundary markers are visible.  

• All weeds have been treated and are not inhibiting the growth rates of the plants; 

• The required number of propagated plants have been planted in accordance with 

Section 5.2.4; 

• The planted individuals: 

o Show no signs of nutrient deficiency; 

o Show no signs of water deficiency; 

o Show no signs of pests impacts; 

o Have been treated appropriately where there is a risk of disease; 

o Are established and well formed, showing evidence of growth typical of the 

species; and 

o Have a 50 mm mulch depth (as applicable). 
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Upon completion of the planting of all propagated individuals, the Planting Areas shall be 

inspected by the Environmental Manager and if deem compliant, a notification of the 

Commencement of the Establishment Period will be issued to the Translocation Contractor 

by the Environmental Manager.  

6 Post-translocation actions – establishment period 

6.1 General  

The Establishment Period shall commence when the installation of propagated plants is 

deemed compliant, and a Certificate of Commencement of the Establishment Period has 

been issued by the Environmental Manager.  

The Establishment Period shall be a minimum of 90 days. During the Establishment Period, 

the Translocation Contractor shall care for the salvaged and/or propagated plants to ensure 

their long-term viability and to meet the completion criteria detailed in Section 5.6.  

The following sections detail the works required as part of the Establishment Period. 

6.2 Establishment period schedule  

The Translocation Contractor is to prepare a schedule for the duration of the Establishment 

Period addressing the requirements in the following sections, to be approved by the 

Environmental Manager.  

6.3 Watering 

The watering requirements are to be determined by the Translocation Contractor. However, 

the following is to be used as a guide for determining watering requirements: 

• Watering is required to be undertaken every 2-3 days for the first two weeks;  

• Watering is required once every 4-5 days for the following five weeks; and 

• Watering once every 1-2 weeks until the completion of the Establishment Period. 

During the Establishment Period, watering shall be conducted in a manner that does not 

cause waterlogging, run-off, erosion in the Planting Areas. Watering frequency will depend 

on the weather and tendency of the soil become waterlogged or boggy if overwatered. 

(Seedlings may be planted with water crystals to reduce foot traffic over the site’s heavy 

clay soil during watering.) 

6.4 Fertiliser 

The fertilising requirements are to be determined by the Translocation Contractor.  12-

month slow release for natives will be applied to promote plant health and achieve the 

Establishment Period completion criteria. 
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6.5 Weed, pest and disease control 

All weeds within the Planting Area are to be treated to ensure weeds are not hindering the 

growth of the introduced plants.  

Where pest and diseases are identified, all plant are to be treated appropriately to ensure 

the continued health and growth of the plants, while also considering potential side effects.  

6.6 Replacement of failed plants  

The Translocation Contractor is required to re-install failed or damaged plants to ensure a 

minimum of 80% of the initial number of plants are present at the completion of the 

Establishment Period.  

The damaged or failed treatments are required to be re-installed as soon as is reasonably 

practical upon identification of the failed or damaged treatments.  

Replacement plants will come from the back-up store of propagated plants.  

Prior to re-installation, the Translocation Contractor shall investigate the failed plants to 

determine the cause of the poor performance, damage, or failure.  

In the event that more plants are required, they will be propagated from remaining seed 

collected at the Subject Site, as previously described.  

6.7 Topping up of mulch 

Thirty days before the completion of the Establishment Period, where mulch has been 

applied to plants, the mulching treatment shall be inspected and topped up with mulch to 

achieve the originally specified depths (50 mm) if likely to be beneficial to plant growth. 

6.8 Establishment period reporting requirements 

A progress report is to be prepared by the Translocation Contractor at the half-way point 

(45 days) and a final report at the end of the Establishment Period.  

The reports shall include, as a minimum, the following: 

• Monthly program of maintenance works; 

• Dates of maintenance visits and inspections; 

• Maintenance works undertaken; 

• Maintenance works in progress; 

• Watering application dates and volumes; 

• Weed, pest and disease management measures undertaken; 

• Failed or failing plants and suspected cause of failure; 

• Repair or re-installation of failed plants; 

• All weeds identified within the Planting Area and method of treatment; 

• Issues identified during inspections and actions required to remedy the issues; 
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• Damage to plants including damage caused by vandalism and/or theft; 

• Proposed adaptive management measures (if required); and 

• Recommendations for further works required.  

6.9 Completion of the establishment period 

The Establishment Period shall be completed when the Planting Area has met the following 

completion criteria: 

The Planting Area is free from all weeds and weeds are not hindering the growth rates of 

the plants; 

The installed plants: 

• Show no signs of nutrient deficiency; 

• Show no signs of water deficiency; 

• Show no signs of pests impacts; 

• Have been treated appropriately where impacted by pests and/or disease; 

• Are established and well formed, showing evidence of growth typical of the species; 

• Have a healthy root system that has penetrated into the ground so that the plant 

cannot be easily lifted out of the ground; 

• Have a 50 mm mulch depth (as applicable); and 

• The Planting Area has been established for a minimum 90-day duration. 

Upon completion of the Establishment Period, the Planting Area shall be inspected by the 

Environmental Manager or their representative. Where the Planting Areas are deemed to 

be compliant, a Certificate of Completion of the Establishment Period shall be issued to the 

Translocation Contractor by the Environmental Manager.  

7 Post-translocation actions   

7.1 Maintenance 

Following completion of the Establishment Period, maintenance will be carried out to 

ensure the plantings remain in healthy condition and actively growing.  

On-going site maintenance will be required for a minimum of five years or until the 

plantings  are well established and habitat is in good condition. Maintenance each year will 

involve weed control and fire break maintenance, and possibly other measures as described 

in the following sections. 

7.1.1 Weed control  

Weed control would be carried out to ensure the plantings are kept free of significant 

competition from introduced grasses and broad-leaved weeds (enough to retard growth). 

The herbicide Round-up Biactive (glyphosate 360 without surfactant) or similar would be 

used to minimise potential impacts on permanent and ephemeral aquatic habitat.  
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Weed control by herbicide spraying or brushcutting will be carried out 3 times each year for 

five years to ensure weeds and pasture grasses are suppressed and do not inhibit 

establishment of M. irbyana seedlings.  

All weed control work would be carried out by experienced and suitably licensed bush 

regenerators and supervised by the Translocation Contractor.  

7.1.2 Fire break maintenance 

A perimeter fire break of tractor tilled soil would be maintained around each Planting Area 

during the dry season when grass fires may occur. Even though M. irbyana appears to have 

a relatively high degree of fire resilience even when small (see Section 4.2), it is advisable to 

avoid fire setting back growth or even killing seedlings during the first few years of growth.  

7.1.3 Watering during drought 

Following completion of the Establishment Period, watering would be carried out during any 

prolonged dry spell in the first two years after planting, if deemed necessary after examining 

the soil and assessing soil moisture availability. Care would be taken not to over-water and 

produce boggy soil conditions.  

7.1.4 Pest and disease control 

The plantings will be monitored for Insect pests and diseases. In the event of serious insect 

pest or disease damage to the plantings, which is considered unlikely, possible control 

measure (i.e. spraying using pyrethrum) will be considered and may be implemented.  

7.1.5 Checking and repair of fences 

The fences will check for damage and kept in good repair.  

7.2 Habitat restoration 

Habitat restoration works will be carried out as part of general management of the Offset 

Site and is mostly separate to this Translocation Plan. However, as part of this plan, 

tubestock planting of local tree and understory species propagated from locally collected 

seed would be carried out in a 20 m wide buffer surrounding each Planting Area, to promote 

restoration of good quality habitat to the Recipient Site.  

7.3 Monitoring program 

7.3.1 Objective 

The objective of monitoring is to record the results of translocation, including information 

that can be used to evaluate its success and identify causes of survival or mortality. 

Monitoring of the translocations will be conducted after introduction to the Recipient Site 

for a minimum of 5 years. An additional objective from the reciprocal planting trial will be to 

determine how sensitive M. irbyana performance is to local genetic provenance.  
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7.3.2 Monitoring schedule 

Following completion of the Establishment Period (90 days or 3 months), monitoring of the 

four Planting Areas, including the Reciprocal Planting Trial within each Planting Area will be 

carried out quarterly for the remaining 9 months of the year (12 month period); 6 monthly 

in Year 2 (the second 12 month period) and once a year for 3 years, a minimum total 

monitoring period of 5 years.  

If any significant benefit is likely by continuing the monitoring for longer (e.g. slower than 

expected growth of trees, likely change in survival rates, significant data from the 

experiment), monitoring would be continued as advised by the Translocation Contractor.   

7.7.3 Planting Area – monitoring data 

Excluding the Reciprocal Planting Trial, the following data will be recorded in each Planting 

Area at each monitoring event:  

• A count of the number of dead plants  

• A count of the number of plants in poor condition (e.g. yellow or discoloured foliage, 

defoliated) 

• A count of the number of plants in good or satisfactory condition 

• Average plant height as determined by measuring the heights of a random sample of 

20 plants (Planting Area 1) or 15 plants (Planting Areas 2-4)  

• Any evidence of insect grazing.  

• Any evidence of mammal grazing.  

• Any evidence of disease.  

• Evidence of flowering and seed production (possible after 4-5 years)  

• General plant condition – is growth adequate?  

• Abundance of exotic species – commonest six species and cover-abundance.  

• Are exotic species being adequately controlled?  

• General habitat condition.  

7.7.4 Reciprocal Planting Trial – method and monitoring data 

As described in Section 3.8, he Reciprocal Planting Trial will compare performance of swale 

and rise provenances on four different soils – i.e. the four Planting Areas – as follows:  

• The trial plots (4) will be 20 m x 20 m with clearly marked corners and intermediate 

stakes.  

• Each trial will contain 50 seedlings, 25 seedlings from swale, 25 from rise.  
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• The swale and rise seedlings will be tagged with a unique id code prior to planting 

indicating whether swale of rise provenance and a unique number (1-200).  

• Id codes will be written on tag with a paint marker pen.  

• The tagged seedlings will be planted in random arrangement – suggest mixing 50 

tagged plants up in a tray before planting and then picking out at random.  

• A plastic nursery pot tag with the  plant id code will be inserted in the soil at base of 

each plant in case the tags are lost.   

• A map will be prepared showing the location of each tagged individual from gps 

coordinates.  

Monitoring will follow the same schedule as the rest of the Planting Area. At each 

monitoring event the following data will be recorded for each tagged individual:  

• Unique Id number – e.g. Planting Area 1: S-4, R–33 etc.  

• Plant height 

• Plant condition – dead, poor, good 

• Leaf condition 

• Grazing 

• Disease 

• New shoot growth present/absent 

• Other morphological attributes to be determined after observing seedling growth.  

7.7.5 Reference Sites  

One 10 m x 10 m vegetation monitoring plot will be established in the three Reference 

Areas examined during preparation of this Plan:  

• Mill St, Rosewood 

• Warrill Park Lawn Cemetery 

• Purga Nature Reserve 

 The corners of each plot will be marked with stakes and GPS coordinates of the plot centre 

recorded. The following monitoring data will be recorded in each plot: 

• Species composition and abundance 

• Height and condition of all Melaleuca irbyana individuals, which will be tagged with a 

unique identifier code for subsequent monitoring.   
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• Evidence of dieback and disease.  

• Evidence of new growth – i.e. new shoots.  

• Evidence of flower and seed production 

• General habitat condition.  

7.7.6 Translocation monitoring report 

An annual translocation monitoring report would be prepared at the end of each 12-month 

monitoring period, which will include the Reciprocal Planting Trial and Reference Sites. 

The report would include the following information: - 

• Background and description of the translocation project. 

• A description of translocation methods.  

• A description of monitoring methods.  

• An analysis of monitoring data on a species by species basis;  

• An assessment of causes of plant mortality. 

• An assessment of the success or failure of the translocation  

• An evaluation of the methods and cost-effectiveness of the translocation project. 

• Work plan over the next twelve months including maintenance, replacements if required 

and management of the translocation site. 

8 Performance criteria 

The primary aim of the Translocation Plan is to establish a new area of Swamp Tea-tree TEC 

to compensate for loss of population and habitat on the development footprint and that the 

planting will be healthy, free of disease and pests, growing well and likely to become self-

sustaining beyond the post-translocation maintenance and monitoring period. Towards this 

end goal the outcomes of implementation of the Translocation Plan for Melaleuca irbyana 

will be assessed against the Performance Criteria in Table 3. The Performance Criteria will 

be assessed in each annual monitoring report. (Note – additional criteria pertain to the 

Establishment Period as described in Sections 6.8 and 6.9).  

Table 3: Performance criteria for assessing success of implementing the M. irbyana 

Translocation Plan, to be evaluated in each Annual Monitoring Report.  

No.  Performance criteria 
 

2022 2023 2024 2025 2026 

1 Propagation and introduction of M. 
irbyana 
 

Assessment scoring: 3 fully implemented/ 
achieved;2 partly implemented/partly 
achieved; 1 failed 
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No.  Performance criteria 
 

2022 2023 2024 2025 2026 

1.1 Seed collected across the development 
footprint in separate swale and ridge 
provenances, as described in Sect. 3.5  

     

1.2 Approximately 6600 tubestock comprising 
50% swale and 50% ridge plants were 
propagated.  

     

1.3 Seedlings were in good condition, 12 
months old, well hardened-off and free of 
disease when planted.  

     

1.4 5600 seedling Tubestock were introduced 
in four Planting Areas and 1000 kept in 
nursery as replenishment stock for any 
plant mortalities as described in Sect. 5.2.2 

     

1.5 Approximately 80% of tubestock were 
introduced to Planting Area 1 (structured 
Vertisol next to Rosewood – Laidley Rd) 

     

1.6 Reciprocal Planting Trials (both 
provenances in one site) established in 
each Planting Area, as described in 
Sect.5.7.4.  

     

2 Maintenance      

2.1 Cattle proof fencing will be erected 
around the whole Offset Site (with four 
Planting Areas) 

     

2.2 Watering carried out as described in Sect. 
6.3 

     

2.3 Certificates of Commencement of 
Establishment Period (90 days) and 
Completion of Established Period were 
issued.  

     

2.4 On-going maintenance carried out during 
each year for a total of five years as 
described in Sect. 7.1 

     

2.5 Weed control in the four Planting Areas 
carried out three times per year for 5 
years.  

     

2.6 Habitat restoration planting carried out in 
a 20 m buffer zone around each Planting 
Area 

     

3 Monitoring       

3.1 Monitoring of four Planting Areas and four 
Reciprocal Planting Trials carried out 4 
times a year in Year-1, twice in Year-2 and 
once a year in Years 3-5.  
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No.  Performance criteria 
 

2022 2023 2024 2025 2026 

4 Reporting      

4.1 Establishment period reporting completed 
as described in Sect. 6.8 

     

4.2 Annual Monitoring Report completed as 
described in Sect. 5.7.6 

     

5 M. irbyana survival rates      

5.1 >80% at end of Establishment Period      

5.2 >70% at end of Year 1      

5.3 >60% at the end of Year 2       

5.4 >60% at end of Year 3      

5.5 >50% at end of Year 4      

5.6 >50% at end of Year 5      

6 M. irbyana Forest       

6.1 A dense thicket of M. irbyana equivalent 
to the TEC formed in Planting Area 1 after 
5 years 
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Plate 2 (above): Subject Site, flat 

swale area with large  M. irbyana 

tree growing with Lophostemon 

suaveolens and Eucalyptus 

tereticornis.  The spreading 

growth form indicates the area 

was largely cleared when the tree 

regrew, probably after clearing. It 

is surrounded by sapling regrowth.  

 

 

 

Plate 3 (left). Subject Site, 

coppiced (multi-stem) M. irbyana 

tree growing in flat swale area. 

This tree was 8-9 metres high.  
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Plate 4 (left). Subject Site, large, coppiced M. irbyana tree growing on a gentle hillslope between 

swales. The soil profile here had a silty sand topsoil and clay subsoil.  
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Plate 5: Recipient Site. The southwest corner of the site has an existing population of M. irbyana 

population. See large M. irbyana trees on the left hand side and Lantana in foreground.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 6: Recipient Site. Woodland at southwest end of site with Angophora leiocarpa, E. tereticornis, 

E. melanophloia, Corymbia tesselaris. M. irbyana in background on left.  
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Plate 7: Recipient Site. Base of slope southwest end of site with remnant woodland, similar to rise 

section of the Subject Site.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 8: Recipient Site. Base of slope southwest end of site with remnant woodland, similar to rise 

section of the Subject Site. M. irbyana and Angophora leiocarpa.  
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Plate 9: Recipient Site. Flat habitat with poorly drained soil that extends from the southwest end 

over 90% of the site. Grasses, sedges, sapling regrowth and one M. irbyana on right hand side.  

 

Plate 10: Recipient Site. Flat habitat with poorly drained soil and remnant stand of dense M. irbyana 

forest. Corymbia tesselaris saplings on left hand side.  
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Plate 11: Reference Site -Warrill Park Lawn Cemetery. Closed forest of M. irbyana next to cemetery. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 12: Reference Site – Purga Nature Reserve. This reserve 9 km south of Yamanto and 15 km 

south of Ipswich protects one of the largest remaining stands of M. irbyana forest. 
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APPENDIX 1: Melaleuca irbyana individuals recorded within the Subject Site at North Maclean in November 

2022. Individuals occurring in groups are indicated by yellow highlight, single isolated/separated trees by blank. 

Id No. Lat (WGS 84) Long (WGS 84) DBH Ht 
Coppice 
Stems 

Grouping 
(yellow) Comment 

MI-1 -27.767894 153.016433 30 9.5     highway edge 

MI-2 -27.769687 153.01571 35 12.5     2 trunks 

MI-3 -27.769618 153.015512 28 9.5       

MI-4 -27.768056 153.015454 14 10.2 4     

MI-5 -27.768098 153.015465 22 10.5       

MI-6 -27.76809 153.015464 14 8.4       

MI-7 -27.769166 153.014646 30 10.2   group 7&8 50 cm apart 

MI-8 -27.769165 153.014659 23 9.2       

MI-9 -27.769172 153.014563 9 8.3       

MI-10 -27.769148 153.014572 10 6.5     dieback 

MI-11 -27.768066 153.01474 26 8.3       

MI-12 -27.768152 153.014567 18 4.8   group spreading, 2 trunks 

MI-13 -27.768134 153.01454 28 6.5       

MI-14 -27.768113 153.014478 25 7.1 4     

MI-15 -27.768094 153.014498 27 10.5     2 stems dead, 6 cm dbh 

MI-16 -27.768081 153.014494 12 6.6       

MI-17 -27.768084 153.014494 16 6.2     
4 stems dead up to 10 cm 
dbh 

MI-18 -27.768055 153.014528 12 7       

MI-19 -27.768045 153.014528 26 7.1 2     

MI-20 -27.768037 153.014551 28 8.5     forks above ground 

MI-21 -27.768053 153.014448 10 5.7 2     

MI-22 -27.767962 153.014429 9 6.8 2     

MI-23 -27.767996 153.014406 28 9.4 4     
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MI-24 -27.768083 153.014437 10 4.8 3     

MI-25 -27.768087 153.014454 9 6     2 stems dead 

MI-26 -27.768103 153.014469 17 7.4       

MI-27 -27.768133 153.014445 7 3.8       

MI-28 -27.768105 153.0144 28 7.5       

MI-29 -27.768132 153.014465 16 7.5 2     

MI-30 -27.768224 153.014502 5 3.8     
little one by itself but in 
group 

MI-31 -27.768329 153.014719 0 6.5 3 group   

MI-32 -27.768338 153.014688 16 7.5       

MI-33 -27.768428 153.014702 12 9 2     

MI-34 -27.768385 153.014847 10 7     single by itself 

MI-35 -27.76851 153.014717 9 6.4       

MI-36 -27.768909 153.014456 25 9.3       

MI-37 -27.769392 153.013115 25 10.5       

MI-38 -27.769378 153.013081 8 5.8   group   

MI-39 -27.769382 153.013095 30 10.5       

MI-40 -27.769387 153.013069 9 6       

MI-41 -27.769383 153.013065 12 9       

MI-42 -27.769389 153.013062 2.5 4       

MI-43 -27.76942 153.012995 14 8.2   group   

MI-44 -27.769432 153.012965 ? 1.8     cut reshot 

MI-45 -27.769443 153.012958 ? 0.5     cut reshot 

MI-46 -27.769434 153.012964 10 8.2       

MI-47 -27.769444 153.012958 10 7.8 2     

MI-48 -27.769454 153.012952 11 7.8       

MI-49 -27.769445 153.012931 15 8.4 6     

MI-50 -27.769458 153.012945 9.2 11 2     

MI-51 -27.769441 153.012936 ? 0.6     cut reshot 
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MI-52 -27.769456 153.01297 14 7.1 4     

MI-53 -27.769449 153.012994 11 9.1       

MI-54 -27.769467 153.012975 6 6.5       

MI-55 -27.76945 153.012998 12 8.8 5     

MI-56 -27.769448 153.013003 10 10.5       

MI-57 -27.767903 153.013331 10 6.2     dry on a hill 

MI-58 -27.767869 153.012914 35 11   group on hill 

MI-59 -27.767855 153.012957 35 11       

MI-60 -27.767861 153.01297 12 10.5 2     

MI-61 -27.767881 153.012973 14 8.4 2     

MI-62 -27.767872 153.01298 5 4.7       

MI-63 -27.767854 153.012981 40 10 5     

MI-64 -27.76786 153.013011 14 10.5 2     

MI-65 -27.767832 153.013001 8 4     dieback 

MI-66 -27.767826 153.012994 8 5     dieback 

MI-67 -27.767838 153.012957 14 11       

MI-68 -27.76783 153.012942 17 11       

MI-69 -27.767806 153.012953 15 10.2       

MI-70 -27.767806 153.012989 14 9.5 3     

MI-71 -27.767805 153.012987 10 9.5       

MI-72 -27.767804 153.012981 16 10 2     

MI-73 -27.767811 153.013008 14 9.8 2     

MI-74 -27.769041 153.011046 21 8.4 6 group   

MI-75 -27.769128 153.011004 16 7.2 2     

MI-76 -27.769152 153.010979 15 9.5 2   on hill top 

MI-77 -27.769123 153.010869 30 11 3   12 m wide 

MI-78 -27.767072 153.011451 30 10.1     forking trunk on hilltop 

MI-79 -27.767131 153.010937 20 9 2     

MI-80 -27.767294 153.010889 30 12 9 group big plant 
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MI-81 -27.767291 153.010865 3 3       

MI-82 -27.767309 153.010875 9 6.7       

MI-83 -27.767316 153.010841 11 10.5       

MI-84 -27.767264 153.010757 13 8.4       

MI-85 -27.767601 153.010869 27 11.1 2   big coppice stems 

MI-86 -27.767834 153.010059 30 9       

MI-87 -27.767759 153.010088 30 9.2       

MI-88 -27.767708 153.009971 23 9       

MI-89 -27.767505 153.010059 22 11 7     

MI-90 -27.768522 153.010248 7 6 2     

MI-91 -27.768629 153.010337 25 10.2       

MI-92 -27.768635 153.010395 9 8.6 3     

MI-93 -27.768556 153.010415 6 7.1 3     

MI-94 -27.768784 153.010607 25 10.1       

MI-95 -27.768679 153.009704 < 0.5 6   
one by itself, only small one 
on whole site 
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APPENDIX 2: Melaleuca irbyana - Soil Profile Description and Chemical 

Analysis  

 

Soil properties can be critical to the outcome of threatened plant species translocation. To 

examine the soil type associated with M. irbyana and the suitability of potential recipient 

sites, soil profiles were recorded at the donor and recipient sites (Figure 1) and soil samples 

collected for nutrient analysis. A soil auger was used to examine the soil profile to a depth of 

50 cm, noting soil horizons, colour and field texture, and 1 kg soil samples collected from 

the topsoil (0-8 cm) and subsoil (40-50 cm) for chemical analysis. Three additional sites 

southeast of Rosewood supporting existing stands of M. irbyana were recorded as reference 

areas and soil samples collected to compare with the donor and recipient sits (Figure 1). Soil 

analysis was carried out by the Environmental Analysis Laboratory (EAL) at Southern Cross 

University (Lismore).  

Results are present below for each soil profile including a diagram of soil horizons and photo 

of the soil core, results of soil chemical analysis by EAL, and a summary of soil chemical 

properties for soil profiles from  the donor, recipient and reference sites.  

Soil types were interpreted using the Ipswich City Council Soil Management Guidelines  

(https://www.ipswich.qld.gov.au/ data/ assets/pdf_file/0005/42557/soil-management-

guidelines.pdf), Qld Globe (https://qldglobe.information.qld.gov.au/) and McKenzie et al. 

(2004). 

At the Subject Site on the Mt Lindsay Highway in Logan City Council, there were differences 

in soil profile on flats and rises where M. irbyana grows (see soil profile diagrams below). 

The soil profile on rises had a pale brown, silty sand textured A1 horizon (topsoil), slightly 

paler A2 horizon and clay textured B horizon (subsoil). On the flat, the soil had a pale, clay 

textured A horizon above a heavier, clay textured B horizon.  

In terms of the classification of soil orders (McKenzie et al. 2004), soils in the area of the 

donor and recipient sites consist mainly of Kandosols (deeply weather clays, no strong 

texture contrast) and Vertosols (cracking clays). Sodosols (ph> 5.5 and sharp texture 

contrast) also appear to be present on rises at the Subject Site and footslopes at the 

recipient site.  

The three reference sites with stands of M. irbyana  were on Vertosols (see McKenzie et al. 

2004, p. 366), whereas the rises and lower slope at the donor and recipient sites were on 

Kandosols or Sodosols. The flat at the recipient site appeared to be Sodosol grading into 

Vertosol at the southern end of the site and Vertosol to the north, covering most of the site. 

Soil profile Site 13 (R-L SS5) at the recipient site was similar to the reference sites (Site 5(7), 

Site 6(8) and Site 7(9).  

  

https://www.ipswich.qld.gov.au/
https://qldglobe.information.qld.gov.au/
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Description of Soil Profiles at Donor, Reference and Recipient Sites 

 

Site 1: Subject Site. Swale  between slight rises, E. moluccana, E. tereticornis and Lophostemon 

suaveolens.  

Soil Descripition: Kandosol.  Shallow A1 (organic enriched) horizon, pale grey, slightly paler A2 

horizon, and slightly browner at top of B horizon. Clay friable in A horizon, becoming heavy in the B  

horizon. Poorly drained.  
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Site 2: Subject Site. Low flat topped rise with E. tereticornis, E. siderophloia, Corymbia tesselaris and 

Lophostemon suaveolens.  

Soil Descripition: Sodosol. Pale grey A1 horizon of silty sand, off-white A2 horizon of fine silty sand, 

grading into clay textured  B horizon. Well drained.  
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Site 3: Subject Site. Low flat topped rise with E. tereticornis, E. siderophloia, Angophora leiocarpa, 

Corymbia tesselaris and Lophostemon suaveolens.  

Soil Descripition: Sodosol. Pale grey A1 horizon of silty sand, off-white A2  
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Site 4: Subject Site. Low lying flat between slight rises, E. tereticorns and Lophostemon suaveolens.  

Soil Descripition: Kandosol (or Sodosol colluvium overlying Vertosol). Shallow silty clay A1  horizon, 

pale grey, slightly paler A2 horizon, and black-brown, clay B horizon. Hillslope colluvium overlying 

blackish heavy clay at edge of floodplain.  
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Site 9: Reference Site Mill St,  Rosewoood;  flat to very gently undulating, cleared with patches of 

remnant vegetation. Grey Box (Eucalyptus moluccana) and Brigalow (Acacia harpophylla), 

understory of Melaleuca irbyana.  

Soil Descripition: Vertosol. Dark brown clay with little change in texture and colour. Poorly drained.  
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Site 10: Reference Site, Warrill Park Lawn Cemetery, Cunningham Highway;  flat to very gently 

undulating, cleared, remnant closed forest of Melaleuca irbyana.  

Soil Descripition: Vertosol. Dark brown clay with minor change in texture and colour. Poorly drained.  
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Site 11: Reference Site, Purga Nature Reserve, Cunningham Highway;  flat to gently undulating, 

cleared, remnant closed forest of Melaleuca irbyana.  

Soil Descripition: Vertosol. Deep, grey-brown clay with minor changes in texture and colour. Poorly 

drained.  
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Site R-L SS1 &2: Recipient site, Rosewood-Laidley Rd, lower hillslope. Site 8 strip-mined to depth of 1 

m about 30 years ago. Site 2 on far side of site, undisturbed. Photo Site 2.  

Soil Descripition: Kandosol; deep, pale brown silty sand 

 

.  
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Site R-L SS3: Recipient site, Rosewood-Laidley Rd, edge of flat just out from base of slope, remnant 

stand of M. irbyana.  

Soil Descripition: Sodosol. Light brown with silty, sandy, clay and gravel A horizon and dense clay 

hardpan B horizon starting at about 30 cm  
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Site R-L SS4: Recipient site, Rosewood-Laidley Rd, larger remnant stand of M. irbyana further out on 

flat.  

Soil Descripition: Sodosol. Pale grey with silty, sandy, clay and gravel A horizon and a dense clay 

hardpan B horizon starting at about 25 cm  
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Site R-L SS5: Recipient site, Rosewood-Laidley Rd, flat alongside road, slightly more elevated, cleared 

pasture.   

Soil Descripition: Vertosol. Dark grey clay with some surface structure, little change in texture and 

colour. 
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Site 14 (R-L SS6): Recipient site, Rosewood-Laidley Rd, further out toward centre of wide, largely 

cleard area. Slightly more low lying, wet site indicators.     

Soil Descripition: Vertosol. Dark grey clay with poor structure, little change in texture and colour. 
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Soil Chemical Analysis Results 

 

Table 1: Subject Site. Four soil profiles were sampled in groups of Melaleuca irbyana trees, which are scattered through the site. Two profiles 

were from patches of trees on flats or swales, and two from trees on low, gently sloping rises. Soil colour and texture were recorded to a depth 

of 50 cm. Soil samples were collected for chemical analysis at 0-8 cm and 30-40cm. A description of the soil profiles can be found in Figs x to x.     

 

  Donor Donor Donor Donor Donor Donor Donor Donor 

                  

  Swale  Hill  Hill  Swale  

  Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Sample 6 Sample 7 Sample 8 

  Site 1 # 1 0-8cm   
Site 1 # 2 30-

40cm   
Site 2 # 3 0-8cm   

Site 2 # 4 30-
40cm   

Site 3 # 5 0-8cm   
Site 3 # 6 30-

40cm   
Site 4 # 7 0-8cm   

Site 4 # 8 30-
40cm   

Parameter N4723/1 N4723/2 N4723/3 N4723/4 N4723/5 N4723/6 N4723/7 N4723/8 

Phosphorus (mg/kg P) 5.8 3.8 2.1 3.3 2.3 2.7 4.8 1.5 

pH  5.98 4.50 5.62 6.36 5.20 5.75 5.80 4.73 

Electrical Conductivity (dS/m) 0.063 0.535 0.018 0.057 0.017 0.180 0.039 0.404 

Estimated Organic Matter (% OM) 4.7 0.67 1.5 0.52 1.8 0.48 2.3 0.54 

Exchangeable Calcium (mg/kg) 1,135 162 229 53 115 16 471 186 

Exchangeable Magnesium (mg/kg) 382 812 72 765 67 934 173 978 

Exchangeable Potassium (mg/kg) 143 <50 <50 <50 <50 <50 57 <50 

Exchangeable Sodium (mg/kg) 41 864 24 295 <15 534 39 988 

Exchangeable Aluminium (mg/kg) 2.2 629 22 32 33 61 8.8 297 
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Effective Cation Exchange Capacity  
(ECEC) (cmol+/kg) 

9.4 18 2.2 8.7 2.0 12 4.3 19 

Calcium (%) 60 4.4 52 3.0 28 0.69 55 4.8 

Magnesium (%) 33 36 27 73 27 67 33 42 

Potassium (%) 3.9 0.51 2.9 1.2 3.2 0.89 3.4 0.43 

Sodium - ESP (%) 1.9 20 4.8 15 3.2 20 3.9 22 

Aluminium (%) 0.25 38 11 4.1 18 5.9 2.3 17 

Calcium/Magnesium Ratio 1.8 0.12 1.9 0.04 1.0 0.01 1.7 0.12 

Total Carbon (%) 2.7 0.38 0.89 0.30 1.0 0.27 1.3 0.31 

Total Nitrogen (%) 0.15 0.03 0.05 <0.02 0.04 <0.02 0.08 0.02 

Carbon/Nitrogen Ratio 17 14 18 17 23 30 16 15 

Basic Texture Loam Clay Loam Loam Loam Clay Loam Loam Clay 

Basic Colour Brownish Brownish Brownish Brownish Brownish Brownish Grey Brownish 

Chloride Estimate (equiv. mg/kg) 40 342 11 36 11 115 25 258 
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Table 3: Reference Sites. Soil profiles were sampled at three reference sites containing Melaleuca irbyana populations – Rosedale, Cemetery 

and Purga Nature Reserve. Soil profiles were recorded and soil samples collected as described for the Subject Site in Table 1. A description of 

the soil profiles can be found in Figs x to x.     

 

  Reference Reference Reference Reference Reference Reference 

        

  Rosedale  Cemetery  Purga  

  Sample 17 Sample 18 Sample 19 Sample 20 Sample 21 Sample 22 

  Site 9 # 17 0-8cm   Site 9 # 18 30-40cm   Site 10 # 19 0-8cm   Site 10 # 20 30-40cm   Site 11 # 21 0-8cm   Site 11 # 22 30-40cm   

Parameter  N4723/17 N4723/18 N4723/19 N4723/20 N4723/21 N4723/22 

Phosphorus (mg/kg P)  2.4 1.0 2.4 <1 7.2 1.3 

pH   6.25 6.49 6.39 4.95 6.67 4.88 

Electrical Conductivity (dS/m)  0.063 0.760 0.044 0.569 0.068 0.688 

Estimated Organic Matter (% OM) 6.9 0.75 4.3 0.82 6.7 1.3 

Exchangeable Calcium (mg/kg) 2,313 1,180 1,561 1,005 1,474 297 

Exchangeable Magnesium (mg/kg) 946 1,528 870 1,284 1,034 1,189 

Exchangeable Potassium (mg/kg) 162 50 133 <50 86 <50 

Exchangeable Sodium (mg/kg) 208 1,345 130 995 164 997 

Exchangeable Aluminium (mg/kg) 3.9 1.5 1.4 88 3.3 126 

Effective Cation Exchange Capacity  
(ECEC) (cmol+/k 

 21 24 16 21 17 18 
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Calcium (%)  56 24 49 23 44 8.5 

Magnesium (%)  37 51 45 49 51 56 

Potassium (%)  2.0 0.53 2.1 0.20 1.3 0.21 

Sodium - ESP (%)  4.3 24 3.6 20 4.2 25 

Aluminium (%)  0.21 0.07 0.10 4.6 0.22 8.0 

Calcium/Magnesium Ratio  1.5 0.47 1.1 0.47 0.86 0.15 

Total Carbon (%)  4.0 0.43 2.5 0.47 3.8 0.74 

Total Nitrogen (%)  0.26 0.03 0.15 <0.02 0.24 0.04 

Carbon/Nitrogen Ratio  16 16 16 38 16 18 

Basic Texture  Loam Clay Loam Clay Loam Clay 

Basic Colour  Brownish Brownish Brownish Brownish Brownish Brownish 

Chloride Estimate (equiv. mg/kg)  40 486 28 364 44 441 
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Table 3: Recipient Site. Soil profiles were sampled at three reference sites containing Melaleuca irbyana populations – Rosedale, Cemetery and Purga Nature Reserve. 

Soil profiles were recorded and soil samples collected as described for the Subject Site in Table 1. A description of the soil profiles can be found in Figs x to x.     

 

  Recipient Recipient Recipient Recipient Recipient Recipient Recipient Recipient Recipient Recipient Recipient Recipient 

      M.irb M.irb M.irb M.irb Cropping  Cropping Sedge Sedge 

  Lower slope Lower slope Lower slope Lower slope Flat Flat Flat Flat Flat Flat Flat Flat 

  Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Sample 6 Sample 7 Sample 8 Sample 9 Sample 10 Sample 11 Sample 12 

  R-L SS1 0-10 
cm  

R-L SS1 40-50 
cm  

R-L SS2 0-10 
cm  

R-L SS2 40-50 
cm  

R-L SS3 0-10 
cm  

R-L SS3 40-50 
cm  

R-L SS4 0-10 
cm  

R-L SS4 40-50 
cm  

R-L SS5 0-10 
cm  

R-L SS5 40-50 
cm  

R-L SS6 0-10 
cm  

R-L SS6 40-
50 cm  

Parameter N6105/1 N6105/2 N6105/3 N6105/4 N6105/5 N6105/6 N6105/7 N6105/8 N6105/9 N6105/10 N6105/11 N6105/12 

Phosphorus (mg/kg P) 4.2 2.5 4.5 2.1 11 2.8 18 4.3 6.5 3.0 5.0 2.5 

pH  5.23 5.94 5.17 5.67 6.22 6.83 6.46 7.75 6.28 7.50 6.17 7.26 

Electrical Conductivity (dS/m) 0.024 0.011 0.026 0.008 0.043 0.087 0.051 0.763 0.055 0.241 0.072 0.200 

Estimated Organic Matter (% OM) 1.3 0.12 1.7 0.09 4.6 1.9 3.2 1.1 4.0 2.8 4.5 2.1 

Exchangeable Calcium (mg/kg) 53 41 52 <10 943 420 620 835 2,017 3,334 2,962 3,215 

Exchangeable Magnesium (mg/kg) 41 34 34 20 317 401 331 2,051 1,773 2,922 2,583 3,085 

Exchangeable Potassium (mg/kg) <50 <50 <50 <50 112 <50 124 56 156 132 288 150 

Exchangeable Sodium (mg/kg) <15 <15 <15 <15 23 243 88 2,104 280 1,140 379 934 

Exchangeable Aluminium (mg/kg) 21 6.6 31 14 2.0 1.1 <1 1.2 2.7 <1 5.0 1.3 

Effective Cation Exchange Capacity  
(ECEC) (cmol+/kg) 

1.4 0.74 1.3 0.59 7.8 6.6 6.6 30 26 46 39 46 

Calcium (%) 19 28 20 2.3 60 32 47 14 38 36 38 35 

Magnesium (%) 25 37 21 27 33 50 41 56 55 52 55 55 

Potassium (%) 5.2 3.1 4.6 3.2 3.7 1.4 4.8 0.47 1.5 0.73 1.9 0.84 
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Sodium - ESP (%) 3.8 4.3 1.7 4.8 1.3 16 5.8 30 4.6 11 4.3 8.9 

Aluminium (%) 17 9.9 26 26 0.29 0.19 0.17 0.04 0.12 0.02 0.14 0.03 

Hydrogen (%) 30 18 26 36 1.1 0.00 1.1 0.00 0.44 0.00 0.41 0.00 

Calcium/Magnesium Ratio 0.79 0.75 0.94 0.08 1.8 0.64 1.1 0.25 0.69 0.69 0.70 0.63 

Total Carbon (%) 0.74 0.07 0.97 0.05 2.6 1.1 1.9 0.63 2.3 1.6 2.6 1.2 

Total Nitrogen (%) 0.08 0.02 0.08 0.02 0.16 0.09 0.13 0.06 0.16 0.10 0.20 0.11 

Carbon/Nitrogen Ratio 9.4 2.9 13 2.2 17 13 14 11 15 15 13 11 

Basic Texture Loam Loam Loam Loam Clay Loam Clay Loam Clay Loam Clay Clay Clay Clay Clay 

Basic Colour Brownish Brownish Brownish Brownish Brownish Brownish Brownish Brownish Brownish Brownish Brownish Brownish 

Chloride Estimate (equiv. mg/kg) 15 7.0 17 5.1 28 56 33 488 35 154 46 128 
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Table x: Reference Sites - soil nutrient analysis data summary. This table gives the range of values for 

soil nutrient attributes in topsoil (0-8 cm) and subsoil (30-40 cm) at three sites (Rosedale, Cemetery 

and Purga NR).  

  0-8 cm 30-40 cm Comment 

Phosphorus (mg/kg P)  2.4 – 7.2 <1 – 1.3 Very low, normal for bushland, higher conc. in topsoil  

pH   6.25 – 6.67 4.88 – 6.39 Slightly acid to neutral topsoil, subsoil more acid 

Electrical Conductivity 
(dS/m) 

 0.040 – 0.068 0.569 – 0.760 Low, much higher in subsoil 

Estimated Organic 
Matter (% OM) 

 4.3 – 6.9 0.75 – 1.3 Normal* 

Exchangeable Calcium (mg/kg) 1474 – 2313 297 – 1180 Normal, decreases with depth 

Exchangeable 
Magnesium 

(mg/kg) 870 – 1034 1034 – 1528 Higher than normal, increases with depth 

Exchangeable Potassium (mg/kg) 86 – 162 <50 – <50 Normal 

Exchangeable Sodium (mg/kg) 164 – 208 995 – 1345 High, increases markedly with depth 

Exchangeable Aluminium (mg/kg) 1.4 – 3.9 1.5? – 126 Topsoil low, subsoil high 

Effective Cation 
Exchange Capacity  
(ECEC) (cmol+/kg) 

 16 – 21 18 – 24 Normal, reflecting % organic mater  

Total Carbon (%)  2.55 – 4.02 0.43 – 6.39 Normal 

Total Nitrogen (%)  0.15 – 0.26 <0.02 – 0.04 Low, higher in topsoil 

* normal refers to indicative guidelines provided by EAL 
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Table x: Subject Site - soil nutrient analysis data summary. This table gives the range of values for soil nutrient attributes in topsoil (0-8 cm) and subsoil (30-

40 cm) in four soil cores collected at the Subject Site, two from swales, two from low rises.  

  Swale   Hill    

  0-8 cm 30-40 cm 0-8 cm 30-40 cm Comment 

Phosphorus (mg/kg P)  4.8 – 5.8 1.5 – 3.8 2.1 – 2.3 2.7 – 3.3 Very low, higher in swale, decreases with depth, similar to reference sites  

pH   5.80 – 5.98 4.50 – 4.73 5.20 – 5.62 5.75 – 6.36 Topsoil much the same 5-6, subsoil more acid, swale less acid, ph similar to ref. sites 

Electrical Conductivity 
(dS/m) 

 0.039 – 0.063 0.404 – 0.535 0.017 – 0.018 0.018 – 0.057 EC of swale much higher in subsoil, EC of hill similar in topsoil and subsoil, swale similar to 
reference sites 

Estimated Organic 
Matter (% OM) 

 2.3 – 4.7 0.54 – 0.67 1.5 – 1.8 0.48 – 0.52 Normal*, lower in topsoil on hill, less is subsoil 

Exchangeable Calcium (mg/kg) 421 – 1135 162 – 186 115 – 229 16 – 53 Much higher in topsoil than subsoil, much higher at swale than hill,  lower than ref. sites 

Exchangeable 
Magnesium 

(mg/kg) 173 – 382 812 – 978 67 – 72 765 – 934 Higher in subsoil, particularly on hill, similar to reference sites  

Exchangeable Potassium (mg/kg) 57 – 143 <50 – <50 <50 – <50 <50 – <50 Normal, fairly constant throughout, similar hill and swale and reference sites 

Exchangeable Sodium (mg/kg) 39 – 41 864 – 988 <15 – 24 2.95 – 5.34 Much higher in subsoil of swale, similar to reference sites, lower on hill topsoil and subsoil 

Exchangeable Aluminium (mg/kg) 2.2 – 8.8 297 – 627 22 – 33 32 – 61 Very high in subsoil in swale, little difference topsoil and subsoil on hill 

Effective Cation 
Exchange Capacity  
(ECEC) (cmol+/kg) 

 4.3 – 9.4 18 – 19 2.0 – 2.2 8.7 – 12.0 Higher in swale, higher in subsoil, topsoil lower than reference sites 

Total Carbon (%)  1.3 – 2.7 0.31 – 0.38 0.89 – 1 0.27 – 0.3 Topsoil much lower than reference sites  

Total Nitrogen (%)  0.08 – 0.15 0.02 – 0.03 0.04 – 0.05 <0.02 – <0.02 Higher in topsoil, lower on hill, lower than reference sites 

* normal refers to indicative guidelines provided by EAL 
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Table x: Recipient Site - soil nutrient analysis data summary. This table gives the range of values for soil nutrient attributes in topsoil (0-8 cm) and subsoil 

(30-40 cm) in four soil cores collected at the Subject Site, two from swales, two from low rises.  

  Lower slope  Flat   

  0-8 cm 30-40 cm 0-8 cm 30-40 cm Comment 

Phosphorus (mg/kg P)  4.2 -4.5 2.1 – 2.5 5.0 - 18.0  2.5 -4.8 P much higher on flat, more in topsoil, well below agric. level 

pH   5.1 - 5.2 5.7 -5.9 6.2 – 6.2 6.8 - 7.7 Slightly more acid on slope, Similar top and subsoil,  

Electrical Conductivity 
(dS/m) 

 0.024 - 0.026 0.008 – 0.011 0.043 -0.072  0.087 – 0.762 High in subsoil, much higher on flat, subsoil flat very high (salt?) 

Estimated Organic Matter 
(% OM) 

 1.3 – 1.7 0.09 – 0.12 3.2 – 4.6 1.1 2.8 Higher on flat, very low on slope, about agric. level 

Exchangeable Calcium (mg/kg) 52 - 53 <10 - 41 620 - 2962 440 - 3334 Much higher on flat (x20), agric. level 

Exchangeable Magnesium (mg/kg) 34 - 41 20 -34 317 - 2583 401 - 3085 Much higher on flat (x20), much higher than agric. level 

Exchangeable Potassium (mg/kg) <50 - <50 <50 - <50 112 -228 <50 – 150 Higher on flat, more in topsoil 

Exchangeable Sodium (mg/kg) <15 - <15 <15 - <15 23 - 379 242 - 2104 Much higher on flat, very high in subsoil on flat 

Exchangeable Aluminium (mg/kg) 21 - 31 6.6 – 14.0 <1 – 5.0 <1 – 1.3 Much higher on slope, higher in subsoil 

Effective Cation Exchange 
Capacity (ECEC) (cmol+/kg) 

 0.74 – 1.4 0.59 – 1.3 6.6 - 39.0 6.6 – 46.0 Much higher on flat, much higher in subsoil 

Total Carbon (%)   0.74 – 0.97 0.05 – 0.07 1.9 -2.6 0.63 – 1.6 Higher on flat and in topsoil 

Total Nitrogen (%)  0.02 - 0.02 0.08 - 0.08 0.13 - 0.20 0.06 - 0.11 Lower on slope, bit lower than agric. level on flat 

* normal refers to indicative guidelines provided by EAL 

 

 

 

Short Term Criteria (to 5 years) 
The translocation of each species: 
· at least 70% of the transplants and enhancement introductions are surviving after the first year 
and 60% after five years (and arrangements for replacement from backup 
stock are underway in case of failure to meet this target); 
· germination from freshly shed or soil-stored seed of Hairy joint-grass and Tall 
knotweed occurs following suitable seasonal rainfall 
· flowering and seed production (or spore production) occurs in transplanted 
individuals (if appropriate to species timeframe and maturity of transplanted material) 
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· the translocated populations display similar growth development and vigour to 
naturally occurring populations 
· regeneration occurs in transplanted individuals (if appropriate to species timeframe 
and maturity of transplanted material) 
Habitat and threat management: 
· good quality habitat restored in and surrounding the recipient site; 
· maintenance carried out at suitable intervals; and 
· threatening processes including weed invasion controlled or eradicated. 
Long Term Criteria (decades) 
The timeframe of the current project will not permit the development of slow-growing species 
i.e. Green-leaved rose walnut to be followed to reproductive maturity. Annual plants however 
will complete many life cycles in timeframes of a decade or more. Details of long-term 
criteria are provided for information and adoption where feasible. 
· translocated individuals survive to reproductive maturity; 
· new seedlings or vegetative offspring are established; 
· the number of individuals in the population is sustained or increased by natural recruitment; 

· adequate levels of genetic fitness are maintained through generations 
· reproduction including the production of flowers and fruit (or spores) and seed 
viability (spore viability) is consistent with levels in naturally occurring plants; 
· natural habitat conditions are restored or maintained at the recipient site. 

 

Generally, the short-term criteria that would apply during the time-frame of the translocation monitoring allow for a decrease of  30% of 

translocated/introduced plants after one year and 40% after five years (RMS 2015 b, p. 46).  

 

 

 

 

 




