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1. INTRODUCTION  

The Northparkes Mines (Northparkes) is a copper-gold mine located in central western New South 

Wales (NSW) approximately 27 kilometres north north-west of the town of Parkes (Figure 1).  It is a 

joint venture between China Molybdenum Co. Ltd (CMOC) (80%) and the Sumitomo Group (20%), 

with CMOC as managers of the mine.  Northparkes produces ore from the mine at a rate of 

approximately 6 million tonnes per annum. 

 

Northparkes consists of underground operations accessing several copper sulphide porphyry ore 

bodies.  In addition, Northparkes farms the over 6,000 ha including land within its three existing 

mining leases.  

 

1.1 Project background  

The Northparkes Mine Step Change Project (the Project) was approved with conditions under 

section 130 (1) and 133 of the Environment Protection and Biodiversity Conservation Act 1999 (EPBC 

Act 1999) on 13th February 2014 (EPBC 2013/6788). Key elements of the Project included:   

 continued underground block cave mining in two existing ore bodies; 

 the development of an additional underground block cave mine, under one of the 

existing open cut pits; 

 additional campaign open cut mining in existing mine leases; 

 augmenting approved Tailings Storage facilities (TSFs); moving the existing access road; 

construction of the new TFS (Rosedale) (Figure 1); and 

 extending the life of the mine by seven years to 2032. 

In early 2015, construction commenced on the Rosedale Tailing Storage Facility Project (the 

Rosedale Project) (Figure 2), which included:  

 extending the approved TSF 2; 

 construction of the new Rosedale TSF; 

 construction of a new main access road (known as Northparkes Way) as well as 

upgrades to existing roads; 

 construction of a new access control for site; and 

 stockpiles associated with construction of the TSF. 

On 25 February 2016, Northparkes Mines received a variation to Project Approval EPBC 2013/6788 

following correspondence between Northparkes and the Department of the Environment. This 

variation included the deletion of conditions 4, 6 and 7 attached to the approval dates 13 February 

2014 and substitution with updated conditions 4 and 6 as specified in the variation to conditions 

document dated 25 February 2016. These variation have been outlined in Table 2.  

1.2 Purpose of this report 

This report has been produced to address compliance with Condition 12, EPBC2013/6788 stating 

that: 

 

Within 3 months of every 12 month anniversary of the commencement of the action, the person 

taking the action must publish a report on their website addressing compliance with each of the 

conditions of this approval, including implementation of any plans as specified in the conditions.  

 

As the commencement of the action occurred on 13 March 2015, this report will be published on 

Northparkes Mines web page by 12 June 2016.  

 

Refer to the sections below and the associated appendices for information on the compliance 

activities undertaken to fulfil the conditions outlined in EPBC 2013/6788.  
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Figure 1 Indicative Location of Northparkes Mines Step Change Project Features



Figure 2 Indicative Disturbance Areas for Northparkes Mines Rosedale Project
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2. CONDITIONS ATTACHED TO THE PROJECT APPROVAL UNDER THE 

EPBC ACT (EPBC 2013/6788) 

The tables below outline the approval conditions in EPBC 2013/6788 and the associated 

compliance activities undertaken to fulfil these conditions.  

  



 

 

Table 1 Avoidance and mitigation of impacts on site  

 Condition Description of Actions Undertaken  Supporting documentation  Cross 

reference  

1.  The person taking the action must not clear more than 

46 hectares of Grey Box (Eucalyptus macrocarpa) 

grassy woodlands and derived native grasslands of 

south eastern Australia (GBGW) as part of the action. 

All clearing undertaken as part of the Rosedale 

Project has been contained to the area 

approved within EPBC 2013/ 6788. This was 

achieved through compliance with the Site 

Disturbance Permit Process which required 

approval from Environment and Farm 

Superintendent Refer to Appendix A. 

Topsoil Management Plan 

– information regarding 

site disturbance approval 

process. 

Appendix A 

 

 

 

 

2.  The person taking the action must avoid clearing native 

vegetation in the Project area, so as to maintain the 

vegetation specified in Section 2.2 (a) of the Preliminary 

Documentation and ensure that these areas of native 

vegetation persist on site.  

All clearing undertaken as part of the Rosedale 

Project has been contained to the area 

approved within EPBC 2013/ 6788. 

Pre Clearance Surveys 

and Site Inspections 

Report for the Rosedale 

Project Section 3 and 4. 

 

Clearing Supervision 

Survey Report for the 

Rosedale Project Section 3 

and 4. 

Appendix B 

 

 

 

 

Appendix C 

3.  To reduce direct and indirect impacts to matters of national environmental significance, the person taking the action must implement the mitigation 

measures set out in and as specified in Section 2.2 (b) of the Preliminary Documentation.  

 

 From Section 2.2 (b) of the Preliminary Documentation  

Table 2.1 – Pre-clearing surveys  

 

Preclearance surveys were undertaken for the 

Rosedale Project in accordance with the 

requirements of EPBC 2013/6788 and site 

disturbance procedures.  

 

Pre Clearance Surveys 

and Site Inspections 

Report for the Rosedale 

Project Sections 3 and 4 

Appendix B 
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 Condition Description of Actions Undertaken  Supporting documentation  Cross 

reference  

 From Section 2.2 (b) of the Preliminary Documentation 

Table 2.2 – Habitat Augmentation Works 

 

Prior to clearing commencing, a criteria was 

developed to assess which hollows were suitable 

for superb parrot nesting. During clearing 

supervision works, all potentially significant habitat 

features recorded during preclearance surveys 

were inspected during clearing supervision 

surveys. Hollows assessed as suitable for superb 

parrot nesting will be replaced at a 1:1 ratio with 

nest boxes suitable for superb parrot nesting. Nest 

boxes will be installed within Northparkes holdings 

in 2016. Additionally, all trees cleared as part of 

the Rosedale Project have been stockpiled for use 

in habitat augmentation works.  

Clearing Supervision 

Survey Report for the 

Rosedale Project Section 3 

.1.1 and Section 4.4.1 

 

Appendix C 

 From Section 2.2 (b) of the Preliminary Documentation 

Table 2.3 – Clearing Supervision 

 

Clearing supervision was undertaken for all 

potentially significant habitat features marked 

during preclearance surveys. Additionally, 

clearing within woodland areas was scheduled to 

avoid the breeding season of superb parrot 

(where possible).  The management of fauna 

relocated during site disturbance work is detailed 

in the Clearing Supervision Survey Report for the 

Rosedale Project. 

 

Clearing Supervision 

Survey Report for the 

Rosedale Project Section 

4.3 

 

 

Appendix C 

 

 From Section 2.2 (b) of the Preliminary Documentation 

Table 2.4 – Vegetation and Habitat Enhancement 

Monitoring and Maintenance  

 

Vegetation and habitat enhancement monitoring 

and maintenance activates, as outlined in the 

Preliminary documentation and Northparkes Flora 

and Fauna Management Plan, was undertaken at 

the Kokoda Offset Site in 2015.  

 

2015 Kokoda Biodiversity 

Offset Area Ecological 

Monitoring Report  

 

Appendix D 

 From Section 2.2 (b) of the Preliminary Documentation 

Table 2.5 – Weed Management  

 

Weed management is undertaken on an as 

needed basis across Northparkes holdings in 

accordance with the Flora and Fauna 

Management Plan. Weed management for the 

Rosedale Project was undertaken as outlined in 

the Environmental Management Plan for the 

Project.  

 

Appendix E Environmental 

Management Plan for the 

Construction of New Site 

Access Road (an aspect 

of the Rosedale Project) 

 

 

 

Appendix E 

 

 

 

 

 

 

 



 Condition Description of Actions Undertaken  Supporting documentation  Cross 

reference  

Additionally, weed spraying was undertaken in 

2015 at the Kokoda Offset Site to manage 

blackberry and tree-of-heaven, in response to the 

outcomes of the biannual inspections undertaken 

at Kokoda in 2015.  

 

Appendix F 2015 Biannual 

Inspection Report for the 

Kokoda Biodiversity Offset 

Site 

Appendix F 

 

 From Section 2.2 (b) of the Preliminary Documentation 

Table 2.6 – Feral Animal Management  

 

Feral animal control is undertaken on an as needs 

basis across Northparkes holdings in accordance 

with the Flora and Fauna Management Plan. 

Northparkes also implements feral animal 

management in conjunction with our near 

neighbours (e.g. fox baiting programs.  

 

Additionally, feral animal monitoring was 

undertaken at the Kokoda Offset Site during 

biannual inspections undertaken in 2015.  

Appendix F 2015 Biannual 

Inspection Report for the 

Kokoda Biodiversity Offset 

Site 

 

Appendix F 

 

 

 From Section 2.2 (b) of the Preliminary Documentation 

Table 2.7 – Rehabilitation Management 

 

Rehabilitation works are to undertaken as soon as 

practical following disturbance in accordance 

with Northparkes site disturbance procedures. 

Rehabilitation works are also outlined in the 

Northparkes Mine Operations Plan.  

 

Additionally, Northparkes is in the third year of a 

three year rehabilitation trials on Tailings Storage 

Facility 1 to establish the most appropriate 

capping and rehabilitation option for Tailings 

Storage Facility decommissioning. This trial has 

been undertaken in collaboration with the 

University of Queensland.  

Not applicable Not 

applicable 
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 Condition Description of Actions Undertaken  Supporting documentation  Cross 

reference  

 From Section 2.2 (b) of the Preliminary Documentation 

Table 2.8 – Biodiversity Monitoring and Reporting 

 

A range of ongoing ecological monitoring is 

undertaken within Northparkes holding, both 

within the mining leases and at the offset sites. 

Annual monitoring of pine donkey orchid 

populations was undertaken within and 

surrounding the mining lease in 2015. Additionally, 

biodiversity monitoring was commenced at the 

Kokoda Biodiversity Offset Site in 2015. This 

included Landscape Function Analysis surveys, 

flora quadrats, winter and spring targeted bird 

surveys and biannual inspections.   

 

 

Appendix D 2015 Kokoda 

Biodiversity Offset Area 

Ecological Monitoring 

Report 

 

Appendix F 2015 Biannual 

Inspection Report for the 

Kokoda Biodiversity Offset 

Site 

 

Appendix G Kokoda Bird 

Surveys 2015 (Winter and 

Spring) 

Appendix D 

 

 

 

 

Appendix F 

 

 

 

 

Appendix G 

 From Section 2.2 (b) of the Preliminary Documentation 

Table 2.9 – Threatened Species Adaptive Management  

 

Acknowledged, if an unexpected occurrence of 

a threatened species was recorded within the 

Northparkes Site, adaptive management to 

mitigate impacts to the species would be 

adopted in accordance with the Northparkes 

Flora and Fauna Management Plan.  

 

However, no new threatened species that were 

not assessed through the impact assessment 

process were recorded during clearing supervision 

surveys.  

Appendix C Clearing 

Supervision Survey Report 

for the Rosedale Project 

Section 3 and 4. 

Appendix C 

 

 

 

 

 

 

 

 

  



Table 2 Offsetting of residual impacts  

 Condition Description of Actions Undertaken Supporting documentation  Cross 

reference  

4.  CONDITION VARIATION AS OF 25 FEBRUARY 2016 

To compensate for the loss of 46 hectares of GBGW and 

the related and additional loss of habitat for other 

matters of national environmental significance (Polytelis 

swainsonii; Lathmus discolour; Anthochaera phrygia) the 

person taking the action must secure the offset lands as 

identified as the ‘Kokoda Offset Site’ in Section 2.3 of 

the Preliminary Documentation. These offset lands must 

be protected by a legal instrument under relevant 

legislation on the title within 12 months of the date of 

this variation [25 February 2016).  

Northparkes purchased the Kokoda Offset Site in 

early 2015.   

Northparkes is currently in the process of securing 

a Voluntary Conservation Agreement for the 

Kokoda Biodiversity Offset Site, and therefore 

protecting the property by legal instrument. 

Northparkes will continue to work with the Office 

of Environment and Heritage to secure the 

Voluntary Conservation agreement by 25 

February 2017.  

Not applicable Not 

applicable 

5.  The instrument referred to in Condition 4 must:  

a) Provide for the legal protection of the land 

for the duration of the impact;  

b) Prevent any conflicting future development 

activities, including mining and mineral 

extraction;  

c) Ensure the active management of the land 

(in accordance with Condition 9).  

As per condition 4 Not applicable Not 

applicable 

6.  CONDITION VARIATION AS OF 25 FEBRUARY 2016 

The person taking the action must provide evidence to 

the Department of their compliance with Condition 4, 

along with offset attributes, shapefiles and textual 

description and maps to clearly define the location and 

boundaries of the offset sites, within 1 month of the 

offset lands being protected under condition 4.  

As per condition 4. In addition, Northparkes will 

make offset attributes, shapefiles, textual 

descriptions and maps that clearly define the 

location and boundaries of the offset site 

available to the Department by 25 March 2017.  

Not applicable Not 

applicable 

7.  THIS CONDITION HAS BEEN DELETED AS OF 25 FEBRUARY 

2016 

No action required No documentation 

required 

Not 

Applicable  
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 Condition Description of Actions Undertaken Supporting documentation  Cross 

reference  

8.  The area of land contained within the offset lands that 

are secured must include appropriate areas of the 

offset lands (consistent with the Department’s EPBC Act 

offsets policy) for each of the matters of national 

environmental significance that are impacted by the 

action, as per Section 2.4.2 and Appendix 6 of the 

Preliminary Documentation.  

The Kokoda Offset Site was purchased as an offset 

site as it contains areas of threatened ecological 

communities and suitable habitat for the 

threatened species that were potentially impacts 

by the Project.  

Not applicable Not 

applicable 

9.  The offset lands (‘Kokoda Offset Site’) identified in 

Condition 4 must be managed to improve and 

maintain the condition of the offset lands to the 

satisfaction of the Department and achieve the 

conservation objectives of the affected lands, 

including:  

a) Development of a suitable management 

plan for the offset land which specifies 

conservation objectives and how they are 

to be achieved. The conservation 

objectives must be clearly set out, 

measureable and consistent with the 

conservation management intent described 

in Section 2.3 of the Preliminary 

Documentation;  

b) Implementation of all management actions 

and conservation measures  

c) Active management of derived native 

grassland areas (GBGW) to allow 

regeneration and full recovery of these 

areas of GBGW ecological community over 

time;  

d) Allocation of appropriate funding to 

achieve the conservation objectives;  

The Kokoda Offset Site is managed in 

accordance with the Northparkes Biodiversity 

Offset Management Plan (BOMP), which aims to 

facilitate the long term conservation and 

enhancement of the ecological values of the 

Kokoda Offset Site. The BOMP also outlines 

management strategies, monitoring actions 

performance and completion criteria for the 

Offset Site.  

 

Additionally, a Conservation Bond has been 

established for the Kokoda Offset Site so there is 

sufficient funding available to achieve the 

conservation objects outlined in the BOMP. The 

Conservation Bond for Kokoda was accepted by 

the Department of Planning and Environment 

(NSW) on 13 May 2016.  

Not applicable Not 

applicable 



Condition Description of Actions Undertaken Supporting documentation Cross 

reference 

e) Regular monitoring against conservation

objectives and adaptive management as

appropriate to achieve the conservation

objectives

Table 3  Reporting and auditing 

Condition Action Supporting documentation Cross 

Reference 

10. All survey data collected for the project, which relates 

to the identification and/ or conservation of matters of 

national environment significance, must be collected 

and recorded so as to conform to a reasonable 

standard such that it can be readily used by a third 

party or to data standards notified from time to time by 

the Department. When requested by the Department, 

the proponent must provide to the Department all 

species and ecological survey data and related survey 

information from ecological surveys undertaken for 

matters of national environmental significance. The 

survey data must be provided within 30 business days 

of the request, or in a timeframe agreed to by the 

Department in writing. The Department may use the 

survey data for various purposes, which relate to the 

promotion of environmental protection and biodiversity 

conservation.  

Acknowledged, strict data management 

protocols have been used for the project.  All 

ecological data collected as part of the project 

has been recorded using standard templates in 

the field, which have been scanned and then 

have been entered into excel spreadsheets. 

Additionally, all ecological data entry for the 

project has been undertaken by the Environment 

Advisor- Ecology to manage the consistency of 

data being entered and reduce the possibility of 

human error. Data will be provided to the 

Department on request. All documents produced 

for the project have been managed in 

accordance with the Northparkes Procedure for 

Document Control.  

Not applicable Not 

applicable 

11. Within 14 days after the commencement of the action, 

the person taking the action must advise the 

Department in writing of the actual date of 

commencement of the action.  

This condition (along with conditions 4, 6 and 7) 

was addressed in the response letter received 

from the Department on 25 February 2016. In this 

letter, the Department stated that in issuing a 

formal caution the Department considers this 

matter closed.   

Not applicable Not 

applicable 
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 Condition Action  Supporting documentation  Cross 

Reference  

12.  Within three months of every 12 month anniversary of 

the commencement of the action, the person taking 

the action must publish a report on their website 

addressing compliance with each of the conditions of 

this approval, including implementation of any plans as 

specified in the conditions. Documentary evidence 

providing proof of the date of publication and non-

compliance with any of the conditions of this approval 

must be provided to the Department at the same time 

as the compliance report is published. The person 

taking the action must also notify any non-compliance 

with this approval to the Department in writing within 

two business days of becoming aware of the non-

compliance.  

The current report has been drafted to comply 

with condition 12 by addressing compliance with 

each condition in EPBC 2013/6788 individually.  

 

Potential non-compliances with EPBC 2013/6788 

were identified in October and a letter was sent to 

the Department of the Environment to notify of 

these potential non-compliances on 14 October 

2015. Northparkes notified the Department within 

two days of becoming aware of the potential 

non-compliances. 

 

The  potential non-compliances were reviewed 

through the Departments compliance 

governance process and on 25 February 2016 the 

Department responded and issued the following 

actions:  

a) CMOC receive a formal caution for breaching 

4 conditions attached to EPBC approval 

2013/6788; and  

b) The conditions of approval attached to EPBC 

2013/6788 be varied to reset the timeframes 

relating to conditions 4 and 6, and to delete 

condition 7.  

The Department also stated that in issuing a 

formal caution and varying the conditions 

attached to the approval, the Department 

considers the matter closed.  

Not applicable  Not 

applicable 

13.  Upon the direction of the Minister, the person taking 

the action must ensure that an independent audit of 

compliance with the conditions of approval is 

conducted and a report submitted to the Minister. The 

independent auditor must be approved by the Minister 

prior to the commencement of the audit. Audit criteria 

must be agreed to by the Minister and the audit report 

must address the criteria to the satisfaction of the 

Minister.  

Acknowledged. This condition will be fulfilled if 

requested by the Minister.   

Not applicable Not 

applicable 



 

 

  

Table 4 Revisions  

 Condition Action  Supporting documentation  Cross 

Reference  

14.  If the person taking the action wishes to carry out any 

activity otherwise than in accordance with the plans, 

as specified in the conditions, the person taking the 

action must submit to the Department for the Minister’s 

written approval a revised version of that plan. The 

varied activity shall not commence until the Minister 

has approved the revised plan in writing. The Minister 

will not approve a revised plan, unless the revised plan 

would result in an equivalent or improved 

environmental outcome. Of the Minister approves the 

revised plan that plan must be implemented in place 

of the plan originally approved.  

Acknowledged. Actions relating to the project 

have been undertaken in accordance to 

Northparkes Management Plans. Additionally, any 

project changes would be managed in 

accordance with the Northparkes Procedure for 

Management of Change.  

Not applicable  Not 

applicable 

15. If the Minister believes that it is necessary or convenient 

for the better protection of listed threatened species 

and communities or listed migratory species to do so, 

the Minister my request that the person taking the 

action make specified revision to the relevant 

management plan specified in the conditions and 

submit the revised plan for the Minister’s written 

approval. The person taking the action must comply 

with any such request. The revised approval plan must 

be implemented. Unless the Minister has approved the 

revised plan then the person taking the action must 

continue to implement the originally approved plan, as 

specified in the conditions.  

Acknowledged. At the time of writing, the Minister 

has not made any requests that Northparkes 

make specific revisions to management plans 

relevant to EPBC 2013/6788.   

Not applicable  Not 

applicable 

16.  If, at any time after 5 years from the date of this 

approval, the person taking the action has not 

substantially commenced the action, the person taking 

the action must not substantially commence the action 

without the written agreement of the Minister.  

The action as approved under EPBC 2013/6788 

commenced in early 2015. At the time of writing, 

the action has been substantially commenced.  

Not applicable Not 

applicable 
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Table 5 Publication of plans  

 Condition Action  Supporting documentation  Cross 

Reference 

17.  The person taking the action must maintain 

accurate records substantiating all activities and 

outcomes associated with or relevant to the 

above conditions of approval, including 

measures taken to implement the management 

plans required by this approval, and make them 

available upon request to the Department. Such 

records may be subject to audit by the 

Department or an independent auditor in 

accordance with section 458 of the EPBC Act, or 

used to verify compliance with the conditions of 

approval. Summaries of audits will be posted on 

the Department’s website. The results of audit 

may also be publicised through general media.  

Acknowledged. Accurate records have been kept for 

the activities undertaken to comply with EPBC 

2013/6788.  Also, all documents produced for the 

project have been managed in accordance with the 

Northparkes Procedure for Document Control.  

 

Not applicable. Not 

applicable 
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1.0 OVERVIEW 

Northparkes Mines is located approximately 27km north-northwest of Parkes in Central NSW.  
The site is located on the Tenandra Plain on relatively flat, gently undulating terrain and its 
elevation varies little.   

 
NPM have been operating since 1994, during this time waste rock dumps of approximately 25m 
height and tailings impoundments of approximately 20m height have been constructed within 
the mining lease 

2.0 PURPOSE / OBJECTIVES 

The purpose of this topsoil management plan is to provide guidance and direction to the Project 
for the management and use of topsoil resource recovered, in order to ensure successful 
rehabilitation for the project. Topsoil strategic resource which can significantly reduce 
revegetation timeframes and therefore expedite performance bond return 
 
This Topsoil Management Plan (TMP) is intended as a guide only and will be reviewed and 
updated periodically throughout the life of mine in response to technology changes, research 
and to address changes to management strategies. 
 
The purpose of this TMP is to outline; 
 
 Existing resources; topsoil volumes and locations 
 Methodologies for harvesting and preserving topsoil, including: 

 Harvestable topsoil volumes, stockpile dimensions and location; 
 Estimated volumes of topsoils and other subsoil materials required for closure 

rehabilitation and decommissioning. 
 
The objectives of topsoil management at NPM are to: 
 Maintain soil value for rehabilitation; 
 Minimise soil loss through erosion; 
 Ensure land cleared is in accordance with regulatory requirements. 

3.0 SCOPE 

The TMP addresses the management of topsoil during mining operations, rehabilitation and 
closure associated with Northparkes Mines.  
This Management Plan applies to all activities undertaken by Northparkes Mines including 
mining and exploration activities; processing of copper / gold ore resources; project 
development; maintenance activities; mine closure; logistics; associated service and support 
functions; bore fields.. 

4.0 RESPONSIBILITY 

General role responsibilities under this Management Plan are outlined in ‘HSE Accountabilities’ 
Procedure (A307771). Personnel carrying out work under this Management Plan must be 
familiar with and comply with it in full. 
 
The following persons have specific responsibility as outlined in  Table 1 of this Management 
Plan: 

 

 

 

 Table 1: Roles and Responsibilities 
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Role Responsibility 

All personnel Submit an Site Disturbance Permit (SDP) to the Environment team for approval  

before clearing any topsoil 

Environment and Health 

Superintendent 

Ensure that works are undertaken in accordance with the topsoil management plan 

Ensure that no clearing or stripping is undertaken prior to a risk assessment being completed 

and a Site Disturbance Permit (SDP) being obtained 

Ensure appropriate erosion and sediment control measures are in place prior to 

commencement of any clearing and  topsoil stripping activities 

Ensure areas designated for topsoil storage are clearly identified 

Environment team Provide guidance to operational personnel and contractors on appropriate topsoil 

management and design of topsoil stockpiles, including their management 

Provide advice to operations and  contractors on minimising topsoil erosion 

Review and update topsoil locations as required 

Ensure a site disturbance permit is submitted and approved before stripping of any topsoil 

Reviews and maintains topsoil inventory (A847161) 

Review and maintain and update soil inventory (A773795) 

Review the topsoil management plan as required incorporating any changes to the volumes 

and locations 

Undertake annual inspections of topsoil stockpiles to identify any weed infestations. Any 

weed infestations shall be recorded and managed. 

Mine Surveyor Survey stripped topsoil volumes and placement locations. Include stockpile numbers and 

locations in the survey topographical model 

Maintain a register of topsoil stockpile numbers and volumes. 

 

5.0 TOPSOIL MANAGEMENT 

Topsoil management for mining operations involves several key components. These include: 
 
 Stripping will be undertaken progressively and in the appropriate quantities, to a maximum 

depth of 700mm where possible. The aim is to maximise recovery of topsoil and subsoil 
plant growth media from each cleared area 
 

 As the mine development progresses, where possible topsoil will be used directly in 
rehabilitation to rehabilitate disturbed areas. Topsoil will be stockpiled at a height no 
greater than 2 m in height.. 

 
 Topsoil will be stored such that it is protected from rainfall runoff using diversion 

banks/drains. 
 
 Where topsoil requires storage for longer periods of time (due to mining schedule), it will 

be stored in engineered stockpiles up to 2m  in height to minimise the disturbance 
area/footprint. 

 
 Subsoil can be stored to 5m in height to reduce the disturbance area required for these 

stockpiles.  
 
 Topsoil will be stored in areas that pose minimal impact on surface and ground water, and 

reduce the potential for pollution. 
 
 For each land disturbance activity, the operations are required to complete and submit a 

Site Disturbance Permit (SDP) to Environment team for approval prior to work  
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 commencing. As part of the permit, the disturbance area and expected topsoil volumes 
are to be recorded (A501371). 

 Areas that are not permanently disturbed such as infrastructure and laydown areas only 
require the removal of 120mm of topsoil 

 Areas that are permanently disturbed such as Voids, Waste dumps and Tailings dams 
require removal of both Topsoil and Subsoil layers 

 

5.1 Soil Characteristics 

Two Soil Mapping Units (SMU) have been identified across the site, with SMU1 largely 
associated with soils on slightly elevated areas of topography and SMU2 associated with mid 
and lower slopes, level plains and drainage depressions (Figure 1). 

 
A general description of each SMU is provided in Table 2.  Generally, the SMU topsoils and 
subsoils are of value for rehabilitation, although the potential erosion hazard posed by the soils 
would require careful management during stripping, storage and replacement over rehabilitation 
areas. 
 
Table 2: SMU Descriptions 

 

 SMU1 SMU2 

Soil To 88cm deep, firm to hardsetting surface. To 280cm deep, firm to self-mulching surface, 

sometimes loose, soft or hardsetting. 

Topsoil Loam sandy clay loam or clay loam, no 

gypsum, lime or manganese present, pH 5.0 

to 7.0, many roots present, some gravel and 

stone, highly pedal, consistency dry and 

usually hydrophobic. 

Silty clay to heavy clay, roots common, no 

lime, gypsum or manganese present, pH 5.0 

to 6.0 (occasionally outside this range), no 

gravel or stones, highly pedal, firm to strong 

consistency dry and sometimes hydrophobic. 

Subsoil Two subsoil horizons evident, texture 

becomes increasingly clayey with depth, 

sandy light clay to heavy clay, some roots 

present, no lime or gypsum present, some 

manganese at depth, some gravel, pH 5.5 to 

7.5, highly pedal or massive, very firm to 

strong, consistency dry, usually not 

hydrophobic. 

Up to five distinct horizons, clay texture 

throughout with horizons sometimes 

becoming gritty near bedrock, usually highly 

pedal, mottles increase with depth. 

Source: Geoff Cunningham Resource Consultants (2006). 
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Figure 1: Soil Mapping Units 
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5.2 Control Measures 

5.2.1 Site Disturbance Permit (SDP) 
 
A Risk Assessment is to be conducted and a SDP is to be obtained prior to the 
commencement of any ‘site/ground disturbance’ activities. ‘Site disturbance’ is defined as all 
disturbance of previously disturbed and undisturbed land (including land cleared historically for 
agricultural purposes), previously rehabilitated land or disturbance resulting in changes to site 
drainage conditions. 

 
Appropriate water management structures, including diversion drains and sediment ponds, are 
to be installed prior to the commencement of site disturbance or emplacement in a new area.  
 
Site Disturbance Permit 
 
Activities or projects that involve ‘site/ground disturbance’ activities should be planned and 
designed to minimise disturbance impacts. Alternative project locations that reduce or 
eliminate disturbance (i.e. relocating to already disturbed or cleared areas) must be 
considered and described in the SDP. If disturbance is unavoidable, a SDP is to be completed 
according to the following procedure.  
 
The SDP process internally assesses and permits aspects of the proposed ground 
disturbance that may cause unnecessary environmental impact or regulatory breach. It does 
not infer business or corporate approval for the project, which must have been acquired before 
the SDP process is initiated.   

 
1.0 The SDP Applicant (the supervisor for proposed disturbance works) will complete Section 1 of 

the SDP, providing Applicant details, a description of the proposed disturbance, area of 
disturbance, vegetation removed, drawings/maps/photos and expected project length.  
 

a. One application per disturbance location is required and must include all aspects of 
the works, including disturbance required for site access. 
 

b. As part of the SDP application, the following information is to be supplied to the 
Environment team: 

I. A word file of the SDP (with Section 1 completed); 
II. Copies of relevant plans updated with details of drainage, erosion and 

sediment control; 
 

c. Upon application, SDPs will be recorded in the SDP register (A501371), which is 
maintained by the Environment team to track land disturbance and assist with 
monitoring of SDP conditions. 
 

2.0 The Environment team will allocate a SDP number from the register. To process the SDP the 
Environment team will identify the risks associated with the proposed site disturbance using 
the prompting questions described in Section 2 of the SDP. 
 

3.0 Conditions to manage the identified risks shall be detailed by the Environment Advisor in 
Section 2 of the SDP. Should the proposed works of the SDP require substantial modification 
before approval the Environment team will consult with the SDP Applicant.  
 

4.0 The SDP Applicant will consult the Community and External Relations Team to provide advice 
on cultural heritage in Section 3 of the SDP. 
 

5.0 The environment team completes the Section 4 of the SDP which will be signed off by the 
Environment Representative, Community Representative and Environment and Farm 
Superintendent. The Project Co-ordinator is also required to sign off in Section 4 as 
confirmation they understood the permit conditions. 
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6.0 After the SDP Applicant have confirmed understanding of the SDP conditions, the  
Environment team will give a copy to the SDP Applicant for reference during disturbance 
works and the original is to be kept by the Environment team in hard copy. An electronic copy 
of the approved SDP shall be saved in Objective (fA136160) for inspections and 
environmental reporting. 

 
Note: Records are to be kept at the premises as per Environmental Protection Licence 11457. 

 
7.0 Compliance inspections shall be undertaken during, and at the conclusion of, the SDP 

approved disturbance works, to ensure that permit conditions are adequately implemented. 
The environment representative is accountable for SDP compliance inspections. 
 

8.0 At the completion of disturbance works, the SDP Applicant will return the original SDP to the 
environment team and arrange for a final inspection of the disturbance area.  If disturbance is 
being undertaken by contractors, the final inspection should be undertaken before they (and 
any plant or equipment required to complete SDP conditions) leaves site. Otherwise, the final 
inspection should be undertaken as soon as possible, and within three months of disturbance 
completion.  
 

9.0 The findings of the final inspection should be used by the environment team or their appointed 
representative to complete Section 5 of the SDP, and close the permit out in the SDP 
Register. Prior to SDP close out, any outstanding actions required to fulfil permit conditions will 
be communicated to the SDP Applicant. If the approved SDP works are not undertaken, the 
SDP applicant shall inform the environment team (in writing/by email). 
 

5.2.2 Preparation for Stripping 
 
Prior to stripping a Site Disturbance Permit (SDP) must be obtained from the Environment 
Section by the relevant project coordinator in accordance with the Site Disturbance Permit 
SOP (A164522). 
 

5.2.3 Soil Stripping 
 
Topsoil stripping and stockpiling is one of the first steps of the site development and 
construction, for example preliminary earthworks. 
 
Topsoil stripping depths are set at 120mm as recommended in Cunningham’s report and the 
Step Change EA document 
 
The stripping depths of subsoil will vary from 190 up to 680 depending on the areas being 
stripped and also on the site closure requirements and site topsoil budgets surplus or deficit. 
Areas that are not permanently disturbed such as Domain 1 areas, where the subsoil resource 
will still be in place for rehabilitation may only require the topsoil layer to be stripped. 

 
Table 3 identifies the stripping recommendations for topsoil and subsoil.  Guidance on 
stripping depth should be sought from the Environment Section if there is any uncertainty.  
Where practical, minimise the handling of soils through direct replacement onto progressive 
rehabilitation areas and careful selection of stockpile locations to avoid subsequent 
movement, to ensure the soil structure is retained as much as possible. 
 
Table 3: Stripping Recommendations 

Issue  Action Required 

Topsoil Strip to depth of 120 mm or until subsoil is observed 

SMU1 and SMU2 topsoils can be stripped as a single entity 

Subsoil Strip to depth of 70 cm from, present land surface (i.e. 58 cm thick layer) unless weathered 

rock is encountered, when stripping should cease 

Remainder of profile Material should be treated as overburden and mixed with other overburden material 
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Soil moisture should be considered prior to stripping.  Whenever possible, soil should not be 
stripped during periods of high soil moisture (i.e. during or immediately following wet climatic 
conditions) as this can result in the loss of soil structure. 

 
Machinery movement over soils should be kept to a minimum during stripping operations to 
maximise soil aggregation and prevent compaction.  

 
Where practical, weed management should be undertaken prior to stripping and removal.  All 
equipment should be cleaned of weed and soil before and after the operation. 
 
 

5.2.4 Stockpiling/Storage 

              

Soil stockpiles should be: 

 no greater than 2 metres in height (5metres for subsoil) with slopes no greater than 1:4; 

 be located in an area designated by the Environment Section; 

 located as close as practicable and readily accessible to re-spreading areas; 

 where they will not interfere with present and future mining and ancillary operations; 

 left with a “rough” but even surface to assist in runoff control and seed retention and 
germination 

 be sown with stabilising species as soon as practical after placement; 

 in areas that will allow free drainage and minimal soil erosion; and 

 adequately signposted to prevent vehicle access. 

 

 

5.2.5 Stockpile Management 

 

The soil stockpiles should be: 
 

 Signposted with appropriate signage including stockpile number 

 Documented in the topsoil inventory sheet and topsoil map 

 Monitored for native plant establishment and weeds 

 Ripped or disturbed to depth occasionally if required. 

 Weeds sprayed if considered evasive or detrimental to stockpiles.  

 
5.2.6 Topsoil Return 

 
The current topsoil return plan is shown in the below table and includes replacement of 
100mm of topsoil as the finished layer over Domain 1 and Domain 3 areas or areas that have 
not been permanently disturbed. The Domain 2 and Domain 4 areas have a 200mm 
replacement volume made up of 100mm of topsoil and 100mm of subsoil as finished layer. 
 

Location 
Rehab 
Depth (m) 

Domain 1  Infrastructure  0.10

Domain 2  Tailings  0.20
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5.3 Monitoring 

The Environment Section maintains a Topsoil Stockpile Inventory (A847161).  The register 
contains data on the locations and volumes of all stockpiles.  The location of current topsoil 
stockpiles is outlined in Attachment 1.  These details are updated on an on-going basis. 

 
Regular inspections are conducted for weed and erosion control in accordance with the ESH 
Inspections SOP (A216220). 
 

5.4 Reporting 

The Environment team maintains a Soil Inventory/Registry (A773795). The Inventory contains 
data on the locations and volumes of all stockpiles.  The location of current topsoil stockpiles is 
outlined in Attachment 1.  These details are updated on an annual basis. 

 

5.5 Review  

The Topsoil Management Plan will be reviewed and updated every three years or in the case of 
a significant operational change.   
 
This TMP will be reviewed based on knowledge gained by field trails, harvest and preservation 
methodologies, monitoring performance on topsoil characterisation and performance. It is 
expected that the topsoil management techniques will evolve with time and their implementation 
should be regularly reviewed and updated. 
 
Review of the TMP will include: 
 Topsoil and subsoil characteristics in relation to plant growth; 
 Review and validation of the topsoil and subsoil volumes, stockpile dimensions and 

locations; 
 Review and improvement of the TMP at least every three years over the life of the mine to 

consider changes in site conditions, operations, technology and community expectations; 
and 

 Review and update the TMP in relation to the estimated volumes of topsoils and other 
materials required for rehabilitation and closure. 

 
The review will include an assessment of the effectiveness of control measures and 
performance against the Plan’s objectives. Progressive amendments will be made to the Plan 
as a result of NPM’s continuous improvement process. 
 

6.0 RELATED DOCUMENTS 

ID No. Document Title Objective No. 

Domain 3  Water Management  0.10

Domain 4  Overburden  0.20

Domain 5  Stockpiled Material  Nil

Domain 6  Voids  Nil

Domain 7  Pasture Areas  Nil

Domain 8  Limestone Forest  Nil
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 Soil Resources - Procedure A213262 

 Landscape Management Plan A480466 

 Site Disturbance Permit SOP A164522 

 Topsoil Stockpile Inventory  A486371 

 EHS Inspections SOP A216220 

 Annual Environmental Management Report fA43639 

 Geoff Cunningham Natural Resource Consultants 2006. NPM E48 
Project Soils Survey and Land Capability Assessment 

 

   

7.0 DEFINITIONS / ATTACHMENTS 

7.1 Attachments 

Top soil map
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1 INTRODUCTION  

Northparkes Mines (Northparkes) is a copper – gold mine located approximately 27 kilometres north 

north-west of Parkes in central west New South Wales (NSW) (Figure 1).  It is a joint venture between 

China Molybdenum Co. Ltd (CMOC) (80%) and the Sumitomo Group (20%), with CMOC as managers 

of the mine.  Northparkes produces ore from the mine at a rate of approximately 6 million tonnes per 

annum. 

 

Northparkes consists of underground operations accessing several copper sulphide porphyry ore 

bodies.  In addition, Northparkes farms the bulk of its 6,115 ha landholding including much of the 

2,456 ha of land within its three existing mining leases.  

1.1 Project background 

The Northparkes Mines Step Change Project (the Project) was approved with conditions under the 

Environmental Planning and Assessment Act 1979 (NSW) (PA11_0060) and the Environment Protection 

and Biodiversity Act 1999 (EPBC 2013/6788) in 2014.  Key elements of the Project included:  

 continued underground block cave mining in two existing ore bodies; 

 the development of an additional underground block cave mine, under one of the existing 

open cut pits; 

 additional campaign open cut mining in existing mine leases; 

 augmenting approved Tailings Storage Facilities (TSFs); moving the existing access road; 

construction of the new TFS (Rosedale) (Figure 1); and 

 extending the life of the mine by seven years to 2032. 

In early 2015, construction commenced on the Rosedale Tailing Storage Facility Project (the Rosedale 

Project), which included:  

 extending the approved TSF 2; 

 construction of the new Rosedale TSF; 

 construction of a new main access road (known as Northparkes Way) as well as upgrades to 

existing roads including the Bogan Road and McClintocks Lane intersection; 

 construction of a new access control for site; and 

 stockpiles associated with construction of the TSF. 

Refer to Figure 2 for the layout of the Rosedale Project, which is detailed in this Clearing Supervision 

Report.  

 

1.2 Scope and purpose  

The scope of this report includes the disturbance footprint for the Rosedale Project (the Study area).   

Refer to Figure 1 and Figure 2 . 

 

As per Project Approval EPBC 2013/6788, Northparkes is required to undertake impact mitigations 

strategies to prevent or minimise direct and indirect impacts on listed threatened ecological 

communities (TECs) and on the habitat value for listed threatened species. These management 

strategies are to be undertaken across the referral area to limit the impact of the action on significant 

ecological features (as per EPBC2013/6788, Condition 3). This includes undertaking pre clearance 

surveys and clearance supervision for areas of potential native fauna habitat.  

 

Specific mitigation measures associated with this management strategy are further described in 

Table 1 as per Section 2.2 of Northparkes Mines Step Change Project Preliminary Documentation 

EPBC Act Referral 2013/6788.  
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Table 1 Preclearance survey requirements 

Component  Mitigation Details 

Objective The purpose of pre-clearing surveys is to target particular threatened species 

known or potentially occuring in the area to be cleared and identify any critical 

habitat within the clearing area for these species. Pre-clearance surveys will also 

identify habitat resources, such as logs, hollows and rocks that can be salvaged 

and relocated to revegetation.  

Phase Prior to clearing vegetation for construction of mine infrastructure or disturbance 

areas.   

Methodology for 

Implementation 

A pre-clearing survey is to be undertaken by a relevantly trained person prior to 

the disturbance of vegetation. The survey will focus on threatened species known 

to occur or to be potentially occuring within the area to be cleared. The survey 

will also identify anty critical habitat within the proposed clearing areas for these 

species.  

Pre-clearance surveys will also identify habitat resources, such as logs, holllows 

and rocks that can be salvaged and relocated to revegetation sites.  

Justification of 

Location and 

Design 

To be undertaken in areas of vegetation to be cleared in accordance with 

relevant approvals. The proposed measure is designed to provide a mechanism 

that protected threatened fauna specues from direct impacts during vegetation 

clearing and minimise indirect impacts through relocation of suitable habitat.  

Expected 

Effectiveness 

It is expected that pre-clearance surveys will be effective at identifying potential 

habitat for threatened species and trigger (where necessary) the appropriate 

actions outlined within the Northparkes Flora and Fauna Management Plan and 

Northparkes Site Disturbance SOP.  

Threshold for 

Corrective 

Actions 

Identification of threatened species or habitat for threatened species during 

clearing activities.  

Corrective 

Actions 

Should any threatened species or habitat for threatened species be located 

during clearing, appropriate impact management measures will be undertaken 

in accordance with the Northparkes Flora and Fauna Management Plan and 

Northparkes Site Sisturbance Standard Operating Procedure (SOP) and as per the 

objectives outlined above.   

Resonsility for 

Implementation 

Northparkes Mines 
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Figure 1 Indicative Location of Northparkes Mines Step Change Project Features



Figure 2 Indicative Disturbance Areas for Northparkes Mines Rosedale Project
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Plate 1 Indicative flow chart of approvals and ecological works associated with the Rosedale Project

Project referral 
under the EPBC Act

Step Change Project 
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works commencing  

Clearing Supervision 
undertaken during 

tree felling activities 

Habitat 
augmentation works
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1.3 Pre Clearance Survey Schedule and Team Qualifications 

Pre-clearance surveys and the majority of the site inspections for fauna habitat features were 

undertaken within the Study area in December 2014 and January 2015. Site inspections for 

fauna habitat features were undertaken and recorded along McClintocks Lane in April 2015. 

Site inspections were also conducted and recorded in the area proposed to be disturbed for 

the upgrades of McClintocks Lane and Bogan Road intersection during June and July 2015. An 

additional site inspection for fauna habitat features and preclearance bird survey was 

undertaken along the southern side of Northparkes Lane in October 2015 (due to the timing of 

the tree felling coinciding with the nesting period of the superb parrot).  Individual potential 

habitat features were assessed for the project on an ad-hoc basis as required between 

December 2014 and October 2015.  

 

Table 2 Preclearance surveys and site inspections schedule  

Survey Date Location of 

Survey 

Type of Survey Personnel  

December 2014 - 

January 2015 

Proposed Tailing 

Dam Area 
• Site inspection for fauna 

habitat features 

• Vegetation assessment 

• Habitat assessment 

• Targeted bird surveys 

• Active searches and 

incidental observations  

• Nocturnal surveys 

• Environment 

Adviser – 

Ecology,  

• Environment and 

Health Adviser  

• Environment 

Trainee 

April 2015 McClintocks 

Lane 
• Site inspection for fauna 

habitat features 

• Environment 

Adviser – Ecology 

June- July 2015 McClintocks 

Lane – Bogan 

Road 

intersection 

• Site inspection for fauna 

habitat features 

• Environment 

Adviser – Ecology 

October 2015 Southern side of 

Northparkes 

Lane 

• Site inspection for fauna 

habitat features 

• Targeted bird surveys 

• Environment 

Adviser – Ecology 

• Northparkes 

Employee 

 

Pre-clearance field surveys described by this report were undertaken by Roisin Feeney 

(Environment Advisor- Ecology, Field Team Lead) with assistance by Ali Yousef (Environment 

and Health Advisor), Nartayliah VanDyk (Environment Trainee) and Christian Hove (Northparkes 

employee). All site inspections for fauna habitat features were undertaken by Roisin Feeney. 

The field team lead (Roisin (BA, BSc (Hons1), MSc) is an experienced ecologist with over 5 years 

of industry and research experience. Prior to joining the team at Northparkes, Roisin worked as 

an ecological consultant and has undertaken ecological and pre-clearance surveys across 

eastern Australia for a range of mining, coal seam gas and government clients.  
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2. SITE CONTEXT 

Northparkes is located in the central-west region of New South Wales approximately 27 

kilometres north north-west of the town of Parkes. The dominant land use in the region is 

agriculture, with major industries including production of wool, cattle and wheat.  The largest 

area of remnant woodland and forest vegetation in the landscape surrounding Northparkes is 

Goobang National Park, located approximately 30 km to the east of Northparkes. Other smaller 

patches of vegetation, including state forests, are also located in the landscape surrounding 

Northparkes. This national park comprises native vegetation and offers a wide range of 

habitats. While Northparkes occurs in predominately flat farmland, Goobang National Park is 

dominated by hilly ridgelines that extends from Manildra in the south to just west of Tomingley, 

approximately 62 kilometres to the north. Additionally, several state forests containing 

woodland vegetation occur in the landscape surrounding Northparkes.   

 

The Study area is located in the eastern section of Northparkes, where it intersects with 

Northparkes Lane, which is currently used as the main access road for Northparkes (Figure 2).  

The land within the Study area is predominately disturbed, with the majority of the Study area 

comprising cultivated agricultural land actively farmed by Northparkes. The Study area also 

contains small areas of remnant, but highly fragmented open woodland (particularly along 

Northparkes Lane) as well as regrowth vegetation and areas of revegetation/ plantation.  

 

2.1 Climate  

Pre-clearance field surveys across the Study area were undertaken from 8th – 19th December 

2014 and on 19th January 2015. The climate in December was generally warm, with maximum 

daily temperatures ranging between 26.9⁰C and 38.6 ⁰C and minimum daily temperatures 

ranging between 9.6 ⁰C and 21.7⁰C during the survey period (Parkes airport weather station 

065068, BoM) (BoM, 2015a). Additionally, December was generally dry, with a total of 2 mm of 

rain recorded during the December survey period (Parkes airport weather station 065068, BoM) 

(BoM, 2015a). The temperature for the month of January 2015 ranged between 10.7 ⁰C and 

37.6 ⁰C and there was a total of 7.6 mm of rainfall in the week prior to survey (BoM, 2015b).  

 

2.2 Previous ecological studies  

A number of ecological assessments have been previously undertaken across Northparkes, as 

well as the broader landscape (for different survey areas, refer to Figure 1). Most notably, 

ecological surveys were undertaken across the Wider Study area in 2011 and 2012 for the 

Northparkes Step Change Project EA (Figure 3 and Figure 4). These surveys included flora and 

fauna assessments and were undertaken across different seasons to allow for seasonal 

variation For a summary of flora and fauna survey effort undertaken for the Step Change 

Project EA, refer to Appendix A.  

  



Figure 3 Flora Survey Effort undertaken in 2011 and 2012 for the EA



Figure 4 Fauna Survey Effort undertaken in 2011 and 2012 for the EA
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3. METHODOLOGY  

A combination of desktop assessment and field survey were used to assess vegetation within 

the Study area for potentially occurring threatened species or their habitat prior to the 

commencement of conducting pre clearing surveys. Details of the methodologies used are 

described in the following sections.  

 

3.1 Desktop and literature review 

A desktop and literature review of relevant ecological databases and reports was undertaken 

prior to commencing the pre clearing surveys of proposed disturbance areas, to identify 

ecological values predicted likely to occur. Sources used during the desktop review are 

outlined in Table 3.  

 

Table 3 Desktop and Literature Sources Reviewed as Part of the Desktop Assessment 

Source  Data  Description of source Search area 

Department of the 

Environment (DotE) 

Protected Matters 

Search Tool (PMST) 

Information on 

species and 

communities listed 

under the EPBC Act  

This search tool does not 

produces species 

records, it uses data on 

species and communities 

listed under the EPBC Act 

to produce indicative 

distribution maps, which 

are used to inform the 

likelihood of species 

presence within an area.  

Search using central 

coordinate -32.92333,  

148.07167 with 2 km 

buffer  

Office of 

Environment and 

Heritage Atlas of 

New South Wales 

Wildlife (Bionet)  

Government-held 

information about 

plants and animals 

in NSW 

This search tool provides 

records from a variety of 

sources, including from 

members of the public 

and scientific surveys. 

Search of all public 

records bounded by 

the following 

coordinates North: -

32.85 West: 148.01 East: 

148.12 South: -32.95 

Returned a total of 

1,342 records of 379 

species. 

Birds Australia (BA) Bird data only  Generates a list of 

species records for a one 

degree square around a 

central point. No date or 

location information 

provided with records.  

One degree square 

around central 

coordinate 148.06863, 

32.9186 

Northparkes Mine 

Step Change 

Project 

Environmental 

Assessment (EA) 

Umwelt (2013) 

Information on 

Environmental 

Assessment 

undertaken for the 

Step Change 

Project, including 

flora and fauna 

assessment 

N/A N/A 
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3.2 Pre Clearance Surveys 

Preclearance surveys were undertaken across the Study area prior to clearing works. Flora and 

fauna survey methods used targeted threatened species known or potentially occurring within 

the Study area. Additional site inspections for fauna habitat features and bird surveys were 

undertaken on 23 October 2015, prior to clearing along the southern side of Northparkes Lane 

(refer Appendix F).  

 

Field survey methods used also identified habitat resources that can be used for future 

rehabilitation works. Survey methods employed included; 

 Site inspection for fauna and habitat features; 

 Vegetation assessment; 

 Habitat assessment; 

 Targeted bird surveys; 

 Nocturnal surveys; and  

 Active search and incidental observation. 

3.2.1 Site inspection for fauna habitat features  

A site inspection was conducted across the Study area to identify vegetation that may harbour 

fauna, particularly threatened species, as well as bats, arboreal fauna and nesting avifauna. 

A walked traverse was conducted across the Study area using strip transect surveys. All habitat 

features identified were marked using a handheld GPS, given a unique identification number 

and were marked in the field with fluorescent paint to aid identification during tree felling. 

Additionally, the following attributes were recorded for all hollow bearing or significant habitat 

features. Attributes recorded included; 

 Habitat feature; 

 Species; 

 Location (using a GPS); 

 Diameter at breast height (dbh); 

 Number and size of hollows; and 

 Evidence of habitation e.g. sap scars, wear marks etc.  

Hollows were only recorded if;  

 the entrance could be seen; 

 the minimum entrance width was at least 5cm across;  

 the hollow appeared to have depth (i.e. you cannot see solid wood beyond the 

entrance); or 

 the hollow was at least 1m above the ground (this omits hollows in cut stumps or at the 

base of trees) (DECCW, 2011).  

3.2.2 Vegetation assessment 

Vegetation surveys were undertaken to describe the dominant flora and vegetation 

community structure within the Study area. The location of vegetation survey sites were based 

on interpretation of the vegetation communities (as mapped in the EA) and satellite imagery, 

with locations modified during field inspection as necessary. Vegetation survey sites were 

located in areas of vegetation representative of the Study area, excluding areas of active 

agricultural cultivation.  Vegetation surveys were consistent with quaternary level of data 

collection (Neldner et al., 2012).  

Vegetation surveys recorded all location, environmental (landform, substrate) and overall 

vegetation structure and species composition. The abundance of all dominant species in each 

strata was recorded, as well as a list of additional species present at each sites. Flora species 

that could not be positively identified in the field were collected and later identified in the 

office using identification books. The location of each site was recorded using a handheld GPS 

and representative photographs were undertaken at each site.  
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3.2.3 Habitat assessment  

Habitat assessments were undertaken at each site to quantify habitat value within the Study 

area. Habitat assessments were undertaken at each quaternary site and recorded the 

following basic site information including level of disturbance and habitat characteristics, using 

the basic site information template developed by Eyre et al. (2014). The location of each site 

was recorded using a handheld GPS and representative photographs were undertaken at 

each site.  

 

3.2.4 Targeted bird surveys 

Targeted bird surveys were undertaken at each quaternary site and included 2 x 2 ha area 

searches in suitable habitat within the Project footprint. All bird surveys were undertaken by two 

people. During targeted bird surveys, all birds seen (using binoculars) or heard (using diagnostic 

calls) were recorded. Targeted bird surveys were undertaken at each survey site twice, once 

in the early morning and once in the afternoon, when birds are most active and vocal to 

maximise detectability.  

 

3.2.5 Nocturnal surveys 

Nocturnal surveys used a combination of spotlighting, call-playback, and micro bat 

echolocation surveys. Spotlighting surveys were undertaken by two people across three 

evenings. Surveys were undertaken using a combination of walked transects and driving 

transects to targeted arboreal mammals, amphibians, reptiles and nocturnal birds. For walking 

transects, two people with large spotlights walked in parallel, approximately 10 m apart, 

watching for eye shine or movement on the ground or within the vegetation. During driving 

transects, one person would drive slowly (approximately 10 km/ hr) while the other person used 

the spotlight out the window.  Diagnostic calls of birds, mammals and amphibians were also 

noted survey spotlighting surveys. Spotlighting surveys targeted areas of open woodland within 

the Study area.  

 

A call play-back survey was undertaken at the beginning of each spotlighting survey. This 

included playing nocturnal bird calls and waiting for a response. The following nocturnal bird 

calls were used during call playback surveys; 

 Australian owlet-nightjar (Aegotheles cristatus); 

 Spotted nightjar(Eurostopodus argus); 

 White-throated nightjar (Eurostopodus mystacalis); 

 Tawny frogmouth (Podargus strigoides); 

 Powerful owl (Ninox strenua); 

 Barking owl (Ninox connivens); 

 Masked owl (Tyto novaehollandiae); 

 Eastern barn owl (Tyto alba); and 

 Eastern grass owl (Tyto longimembris). 

Targeted surveys for micro bats were undertaken using an Anabat II detector (Anabat). During 

surveys, a single anabat was placed in a potential bat flyway or near a suitable micro bat roost 

at a 45 degree angle. Care was taken to ensure that the anabat was placed in an area free 

from excessive disturbance. The anabat was used over three nights. 
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3.2.6 Active search and incidental observations 

Active searches for reptiles and fauna traces were conducted opportunistically. Active search 

for reptiles were undertaken when suitable microhabitat features, such as exfoliating bark or 

log piles, were encountered. Additionally, active searches for animal traces, in particular 

scratches on trees indicative of koalas were undertaken across the survey period. Any fauna 

species encountered outside of the survey sites were recorded as incidental observations. 

When threatened species were encountered as incidental observations, the species was 

photographed (where possible) and a GPS point was taken.  

4. RESULTS  

4.1 Flora  

4.1.1 Desktop results  

Flora desktop assessments conducted for the Project revealed the following:  

 Bionet: A total of 277 flora species were recorded within the Bionet search area (refer to Table 

3 for search extent definition). No listed threatened species were recorded within the Bionet 

search area;  

 PMST: A total of three threatened flora species were predicted to occur by the PMST within 

the PMST search area (refer to Table 3 for search extent definition); and 

 EA: ecological assessments for the EA identified a total of 277 species within the Wider Study 

area. Additionally, the ecological assessments for the EA identified pine donkey orchid within 

and surrounding Northparkes. Two populations of pine donkey orchid have been identified; 

one population is located to the north of the Step Change Project Area (along Adavale 

Lane) and the other population is located near the E48 subsidence zone. A total of 1171 

plants (234 and 937 respectively) were recorded within the two areas during ecological 

assessments for the Step Change Project (Figure 5) 

 

Table 4 provides a list of threatened species recorded in the desktop search.  

 

Table 4 Threatened flora species recorded within the desktop search  

Species EPBC TSC PMST Bionet Previous 

surveys 

Austrostipa wakoolica E E X   

Pine donkey orchid 
Diuris tricolor 

 V   EA 

Slender Darling-pea 
Swainsona murrayana 

V V X   

Tylophora linearis E V X   

 

  



Legend

Pine Donkey Orchid Management 
Area
Mine Lease Boundary

Figure 5 Pine donkey orchid management areas within and surrounding 
Northparkes 
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4.1.2 Field survey results  

Vegetation community mapping  

Vegetation community mapping was undertaken for Study area during ecological 

assessments for the EA (Figure 6). Preclearance surveys confirmed that vegetation on ground 

was consistent with the vegetation community mapping undertaken for the EA.  

Floristic composition  

A total of 43 flora species were recorded during six vegetation assessments within the Study 

area (Figure 6).  No rare of threatened species listed under the EPBC Act or TSC Act were 

recorded during preclearance surveys. As surveys were undertaken in November and 

December, many of the grasses were dry, making them difficult to identify to species. For 

photographs of the survey sites, refer to Table 5. For a full list of flora species recorded during 

preclearance surveys, refer to Appendix B.  

 

Table 5 Survey sites 

Survey 

site  

Vegetation community  Representative photo 

Q1 Plantation  

 

Easting: 0600726 

Northing: 6357776 

 
Q2 Grey box grassy woodland 

(EEC- TSC Act/ EEC- EPBC Act) 

 

Easting: 0599399 

Northing: 6357885 
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Survey 

site  

Vegetation community  Representative photo 

Q3 Not mapped as a vegetation 

community  

 

Easting: 0599942 

Northing: 6357135 

 
Q4 Bimble box- White cypress pine 

woodland 

 

Easting: 0600203 

Northing: 6356280 

 
Q5 Not mapped as a vegetation 

community 

 

Easting: 0599342 

Northing: 6357162 

 
 

  



Figure 6 Vegetation communities (as mapped for the EA) with survey site
locations  
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4.2 Fauna  

4.2.1 Desktop results  

Fauna desktop assessments conducted for the Project revealed the following:  

 Bionet: A total of 99 fauna species were recorded within the Bionet search area (refer to 

Table 3 for search extent definition). Eight fauna species listed under the EPBC Act and/ 

or TSC Act were recorded within the Bionet search area (Table 6).  Additionally, eight 

species listed as migratory and/ or marine under the EPBC Act were recorded within the 

Bionet search extent.  

 PMST: A total of nine threatened species listed under the EPBC Act were predicted to 

occur by the PMST within the PMST search area (refer to Table 3 for search extent 

definition and (Table 6). Additionally, 11 bird species listed as migratory and/ or marine 

under the EPBC Act were predicted to occur by PMST.  

 Birds Australia (BA): A total of 236 bird species were recorded within the BA search area 

(refer to Table 3 for search extent definition). Twenty-seven bird species listed under the 

EPBC Act and/ or TSC Act were recorded within the BA search area (Table 6). 

Additionally, 45 species listed as migratory and/ or marine were recorded within the BA 

search extent.  

 EA: A total of 126 non-threatened fauna species were recorded within the Wider Study 

area during ecological surveys for the EA, comprising 11 frog species, 13 reptiles, 81 birds 

and 21 mammals. Ecological assessments for the EA identified fifteen threatened fauna 

species within the Project area and surrounds and comprised 1 amphibian, 12 birds and 

2 mammal species (Table 6). Additionally, two species, the superb parrot and grey-

crowned babbler (eastern subspecies) were recorded within the Study area during 

surveys for the EA (Table 8).  

Refer to Table 6 for a list of threatened species recorded in the desktop search extents.  

 

Table 6 Threatened fauna species recorded within the desktop search extent 

Species EPBC TSC PMST Bionet BA Previous 

surveys 

Australian bittern 

Botaurus poiciloptilus 

E E X    

Australian painted snipe 

Rostratula australis 

E; migratory; 

marine 

E X  X  

Barking Owl 

Ninox connivens 

  V   X  

Black-chinned 

honeyeater 

Melithreptus gularis 

  V   X  

Black falcon 

Falco subniger 

 V    EA 

Blue-billed duck 

Oxyura australis 

  V   X  

Brolga 

Grus rubicunda 

  V   X EA 

Brown Treecreeper 

(eastern subspecies) 

Climacteris picumnus 

victoriae 

  V  X X EA 

Bush stone-curlew 

Burhinus grallaris 

 E    EA 

Diamond Firetail 

Stagonopleura guttata 

  V  X X  

Eastern bentwing-bat  V    EA 
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Species EPBC TSC PMST Bionet BA Previous 

surveys 

Minioterus schreibersii 

oceanensis 

Flame Robin 

Petroica phoenicea 

marine V    X  

Gilbert's Whistler 

Pachycephala inornata 

  V    X  

Glossy Black Cockatoo 

Calyptorhynchus lathami 

  V    -  X - 

Grey-crowned Babbler 

(eastern subspecies) 

Pomatostomus 

temporalis temporalis 

  V   X X EA 

Grey falcon 

Falco hypoleucos 

 E    EA 

Hooded Robin (south-

eastern form) 

Melanodryas cucullata 

cucullata 

  V   X X  

Koala 

Phascolarctos cinereus 

V (pop. Of 

Qld, NSW, & 

ACT) 

V X    

Little Eagle 

Hieraaetus morphnoides 

  V   X X EA 

Little Lorikeet 

Glossopsitta pusilla 

  V     X  

Little pied bat 

Chalinolobus picatus 

 V    EA 

Masked owl 

Tyto novaehollandiae 

 V    EA 

Magpie Goose 

Anseranas semipalmata 

marine V     X  

Malleefowl 

Leipoa ocellata 

V E X   X  

Masked Owl 

Tyto novaehollandiae 

  V     X EA 

Murray cod 

Maccullochella peelii 

V  X    

Painted Honeyeater 

Grantiella picta 

  V     X EA 

Powerful Owl 

Ninox strenua 

  V     X  

Regent honeyeater 

Anthochaera phrygia 

E CE X    

Sanderling 

Calidris alba 

marine; 

migratory 

(CAMBA, 

JAMBA, 

Bonn, 

ROKAMBA) 

V     X  

Sloane’s froglet 

Crinia sloanei 

 V    EA 

South-eastern long-eared 

bat 

Nyctophilus corbeni 

V V X    

Speckled Warbler   V   X X  
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Species EPBC TSC PMST Bionet BA Previous 

surveys 

Chthonicola sagittata 

Spotted Harrier 

Circus assimilis 

  V   X X EA 

Square-tailed kite 

Lophoictinia isura 

  V     X  

Squirrel glider 

Petaurus nordolcensis 

 V    EA 

Superb Parrot 

Polytelis swainsonii 

V V X X X EA 

Swift parrot 

Lathamus discolor 

E; marine E X   X EA 

Turquoise Parrot 

Neophema pulchella 

  V     X  

Varied Sittella 

Daphoenositta 

chrysoptera 

  V     X  

 

  



Figure 7 EPBC Act listed fauna species (threatened and/ or migratory) and 
TSC Act listed fauna species (threatened)recorded within the Wider 
Study area during ecological assessments for the EA
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4.2.2 Field survey results 

Significant habitat features  

A total of 169 habitat features were recorded during site inspections within Rosedale and along 

McClintocks Lane and Bogan Road. Of the habitat features recorded, the majority were trees 

with hollows (134) recorded), tree with nest (21 recorded), stag trees (11 recorded) and a 

hollow log (3 recorded) (Plate 2). For a full list of habitat features marked during pre-clearance 

surveys, refer to Appendix C  

 

 

 

Plate 2 Example of a marked significant habitat feature (left) and Survey site (Q2) with habitat 

characteristics including woody debris (right)  

 

Fauna habitat value 

At each of the five survey sites, basic disturbance and habitat characteristics were recorded.  

In general, all sites within the Study area are exposed to disturbance, as they are located within 

a largely fragmented landscape, which has been exposed to large scale historical clearing. 

As a consequence, all survey sites were exposed to weeds and pest disturbances.   

 

In terms of habitat characteristics, survey site Q2 (located in the Grey-box open woodland) 

had the highest abundance of microhabitat features, including hollows in trees and stags, 

fallen logs, woody debris and leaf litter.  In comparison, survey sites located in regrowth/ 

plantation vegetation or white cypress pine vegetation (Q1, Q4 and Q5) had reduced habitat 

value, with a lower abundance of hollows in trees and stags and limited fallen logs and woody 

debris. Survey site Q3, which was located in an isolated patch of vegetation dominated by 

bimble box had very limited habitat value and was subject to edge effects due to the small 

size of the patch.  

  



Marked significant habitat features

Hollow log (3)

Mature tree (134)

Stag tree (11)

Tree with nest (21)

Figure 8 Significant habitat features marked as part of the Rosedale Project 
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Fauna diversity 

A total of 41 fauna species were recorded during field surveys in December, including two 

mammals (one of which was introduced), 36 birds and three reptile species (Plate 3). Of these 

species, one threatened species, the grey-crowned babbler (eastern subspecies) was 

recorded. This species is listed as vulnerable under the TSC Act. Grey-crowned babblers 

(eastern sub-species) were recorded four times during surveys; three of these records were 

incidental while marking significant habitat features, and once during a 2 ha bird survey.  Grey-

crowned babblers (eastern subspecies) were identified by sight and through hearing 

diagnostic calls (Plate 4). Additionally, four bird species listed as marine under the EPBC Act 

were recorded during survey. These include:  

 Black-faced cuckoo-shrike (Coracina novaehollandiae) 

 White-bellied cuckoo-shrike (Coracina papuensis) 

 Nankeen kestrel (Falco cenchroides) 

 Magpie lark (Gracilla cyanoleuca) 

No species listed as migratory under the EPBC Act were recorded.  

 

Significantly, eastern barn owls were recorded on two of the three spotlighting nights. On one 

night, four eastern barn owls were recorded, three of which were sitting in one large Eucalypt 

tree (Plate 4). As these three individuals were recorded inhabiting a single tree, they were 

assessed as possibly a family group of adults and young (pers. coms. Dr Steve Debus on 

19/12/2014).  

 

During the site inspection for fauna habitat features assessment along McClintocks Lane in May 

2015, one barn owl (Tyto alba) was disturbed while roosting in a hollow limb in habitat feature 

M19. The barn owl was unharmed and flew to an adjacent tree. Management actions will be 

put in place for roosting barn owls during the clearance supervision along McClintocks Lane.  

 

Finally, in preparation for clearing along the southern side of Northparkes Lane, an additional 

survey to marked habitat features and a random meander morning bird survey was 

undertaken in October 2015. This was undertaken to mark any additional nests that had been 

constructed since the initial pre-clearance surveys and to assess if any threatened species, in 

particular superb parrots, were utilising the area. During these surveys, an additional five trees 

with nests were marked (N01-N05) and superb parrots were not recorded to be utilising the 

area. However, grey-crowned babblers were recorded during these surveys. Management 

actions will be put in place for grey-crowned babbler (eastern subspecies) during clearing 

supervision along the southern side of Northparkes Lane. For more information about these 

surveys, refer to Appendix F. 

 

All other fauna species recorded during field surveys are not threatened and are considered 

relatively common.  For a full list of fauna species recorded during field surveys, refer to 

Appendix D.  
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Plate 3 Freshwater turtle remains (left) and red capped robin (right)  

 

Plate 4 Possible eastern barn owl family group (left) and grey-crowned babbler (eastern 

subspecies) (right) 

 

No micro bat species were recorded during survey, as the Anabat hired from an external 

provider for surveys had an unknown error. As several micro bat species have previously been 

recorded within the Wider Study area, including the threatened eastern bentwing-bat and little 

pied bat, it has been assessed that micro bat species are likely to utilise habitat within the Study 

area.   
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5. OUTCOMES AND RECOMMENDATIONS  

The following recommendations are to be followed when undertaking tree felling.  

5.1 General recommendations  

 All marked habitat features are to be felled following procedures outlined in the 

Northparkes Flora and Fauna Management Plan.  

 When felling habitat trees, all hollows are to be counted, measured and recorded to 

assess the number of nest boxes required as part of the nest box replacement program 

 Nest boxes will be appropriately designed for targeted threatened species which utilise 

hollows such as superb parrot, swift parrot, little pied bat and squirrel glider, as well as 

non-threatened recorded species such as eastern barn owl, woodland parrots and 

lorikeets and arboreal mammals.  

 All trees with nests will be checked prior to felling for active nesting. If active nesting is 

present, a WIRES representative will be consulted.   

 All fauna encountered during tree-felling will be assessed for any signs of injury (including 

stress) as soon as possible. Fauna assessments for injury will follow the procedure outlined 

in Appendix E.  

 All fauna captured that is uninjured will be relocated and released as soon as possible to 

a suitably similar habitat that will not be disturbed by the current clearance within the 

Northparkes lease.  

 Undertake nocturnal bird surveys (spotlight/ call playback) in the nights prior to tree 

felling, to aid in establishing if the possible eastern barn owl family group is still utilising the 

disturbance area.  

 Bat species requiring relocation during tree-felling surveys will be handled by a suitably 

qualified ecologist or WIRES representative with current rabies vaccinations. Additionally, 

specific PPE requirements will apply for handling bats. The Northparkes Health Specialist 

will be consulted if any treatment is required as a result of bat handling.  If there are any 

injuries related to bat handling, access control is to be contracted immediately to start 

treatment.  

 Any snakes requiring relocation will be handled by a qualified snake handler 

5.2 Recommendations for specific threatened species 

5.2.1 Superb parrot  

 Trees felled with hollows suitable for superb parrot will be replaced at a 1:1 ration with 

nest boxes. Suitable superb parrot nesting habitat within forests and woodlands of the 

inland slopes and tablelands of NSW is characterised by the following features (Baker-

Gabb, 2011):  

o Nest in hollow in a limb or the trunk of suitable eucalypt sp. (tree can be dead or 

alive). On the inland slopes, nesting generally occurs in one of the six following 

species: River Red Gum (Eucalyptus camadulensis), Blakely's Red Gum (Eucalyptus 

blakelyi), Apple Box (Eucalyptus bridgesiana), Grey Box (Eucalyptus microcarpa), 

White Box (Eucalyptus albens) and Red Box (Eucalyptus polyanthemos).  

o The entrance to the nesting cavity ranges from 5–13 m above the ground for nest 

trees on the inland slopes 

o Superb parrots nest deep within the tree hollow (occasionally even at ground level) 

o The same nest hollows are used in successive years 

o Hollows are large enough to be used by cockatoos. Species such as galahs and 

corellas are serious nest site competitors for the superb parrot  
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 All tree-felling for the Project will occur outside the superb parrot nesting period, which 

occurs between September and December, where possible (Baker- Gabb, 2011). Where 

tree felling is unable to be undertaken outside of the nesting period for this species, 

additional caution will be taken when felling trees with nests.  

5.2.2 Grey-crowned babbler (eastern subspecies) 

 Nesting for the grey-crowned babbler occurs between July and February (OEH, 2014). 

Where tree felling is unable to be undertaken outside of the nesting period for this species, 

additional caution will be taken when felling trees with nests.  

 If an active grey-crowned babbler nest is identified, the nest will be:  

o relocated to a similar habitat within Northparkes lease; or 

o given to a WIRES representative for care until the WIRES representative assesses the 

fauna as suitable for release. When released, the fauna will be released in suitable 

habitat within Northparkes lease.   
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Appendix A Flora and fauna survey effort undertaken for the EA 

 

Table 7 Flora survey effort undertaken for the EA 

Flora survey technique Wider 

study 

area  

Project area  Proposed 

disturbance area  

Floristic quadrats 34 19 3 

Semi quantitative rapid assessment points 60 18 1 

Qualitative rapid assessment points 365 76 12 

Meandering transects and field 

reconnaissance  

151 km of walking and 526 km of driving 

 

Table 8 Fauna survey trapping effort undertaken across the Wider Study area for the EA 
Trapping Method Number of Trap Nights 

Spring 2011 Summer 2011/12 Autumn 2012 Total effort 

Terrestrial Elliott A 300 300 100 700 

Terrestrial Elliott B 276 300 100 676 

Terrestrial cage 72 72 24 168 

Arboreal Elliott B 72 72 24 168 

Harp Trap 12 12 8 32 

Terrestrial hair funnel 3540 1260 180 4980 

Arboreal hair funnel 1770 630 90 2490 
Note: One trap night equals one trap set for one night. 

 

Table 9 Fauna survey area search effort undertaken across the Wider Study area for the EA 
Survey Method Winter 

2011 
Spring 2011 Summer 

2012 
Autumn 
2012 

Total 
Effort 

Bird surveys (person hours) 7 6.5 9 11 33.5 

Diurnal reptile and amphibian surveys 

(person hours) 

N/A 3 7 11 21 

Nocturnal reptile and amphibian 

surveys (person hours) 

N/A 6 2 2 10 

Additional nocturnal amphibian 

searches following heavy rain (person 

hours) 

N/A N/A 10.5 N/A 10.5 

Walking spotlight surveys (person hours) N/A 6 2 2 10 

Driving spotlight surveys (km) N/A Undertaken 

opportunistic-

ally 

10.63 km 8.95 km 19.58 km 

Nocturnal call playback (sessions) N/A 6 3 2 11 

Targeted bush stone curlew and 

Sloanes froglet call playback (sessions) 

N/A  undertaken 

with nocturnal 

reptile/ 

amphibian 

surveys 

1 8 9 

Koala SAT (no.) N/A N/A N/A 15 15 

Anabat echolocation (entire nights) N/A 12 12 8 32 

 

  



 

Preclearance Surveys and Site Inspections for Fauna Habitat features for the Rosedale Project  

Appendix B Flora species Recorded during preclearance surveys 

 

Species name Common name Q1 Q2 Q3 Q4 Q5 

Acacia decora Pretty wattle X     

Acacia hakeoides  Hakea wattle X  X X X 

Acacia pendulata Weeping myall  X    

Acacia spectabilis Mudgee wattle X     

Alectryon oleifolia Western rosewood  X    

Austrostipa sp.  a grass species  X   X 

Avena fatua wild oats X   X X 

Brachychiton populneus Kurrajong X   X  

Callitris glucophylla White cypress pine X X   X 

Calotis cuneifolia Purple burr-daisy X X    

Carthemus lanatus Saffron thistle X X X  X 

Casuarina cristata Belah X     

Centaurium erthraea Common centruy     X 

Chamaesyce drummondii Caustic weed     X 

Chloris gayana  Rhodes grass  X    

Chrysocephalum apiculatum   X    

Dianella longifolia Blueberry lily  X    

Dichanthium sericium  Queensland bluegrass X     

Dodonea viscosa  Sticky hopbush X     

Dodonea viscosa subsp. cuneata Wedge leaf hop-bush  X    

Echylaena tomentosa Ruby saltbush X X    

Eremophilia debilis  winter apple  X X   

Eucalyptus camaldulensis River red gum X     

Eucalyptus dwyeri  Dwyers red gum X     

Eucalyptus melliodora Yellow box X     

Eucalyptus microcarpa Grey box X X    

Eucalyptus populnea Bimble box X  X X X 

Eucalyptus viridis Green mallee X     

Glycine clandestina Twining glycine   X   

Juncus sp.  a sedge species X     

Maireana decalvans black cotton bush X     

Marrubium vulgare White horehound   X X  

Panicum sp.  a grass species X X  X  

Ptilotus sp.  a herb species   X  X  

Rostellularia adscendens  pink tongues  X    

Rumex crispus Curly dock X   X  

Solanum esuriale Quena   X   

Spergularia rubra Sandspurry   X   

Vachellia farnesiana Mimosa bush X     

Wahlenbergia gracilis Australian bluebell X X    

Xerochrysum bracteatum Golden everlasting   X  X 
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Appendix C Significant habitat features 

 

  



Significant habitat feature assessment ‐ Rosedale 
Locality  Date ID Number Feature  Easting Northing No. of 

potential 
hollows

Size of hollows Notes Photo

Access road (south) 8/12/2014 R01 MT 0598903 6357904 5 5 NA

Access road (south) 8/12/2014 R02 MT 0598965 6357912 5 5 NA

Access road (south) 8/12/2014 R03 MT 0599021 6357896 2 5 NA



Access road (south) 8/12/2014 R04 MT 0599021 6357896 3 5 NA

Access road (south) 8/12/2014 R05 MT 0599057 6357880 2 5 NA

Access road (south) 8/12/2014 R06 MT 0599058 6357874 3 5/5/10 NA



Access road (south) 8/12/2014 R07 MT 0599164 6357858 2 5 NA

Access road (south) 8/12/2014 R08 MT 0599165 6357858 1 5 NA

Access road (south) 8/12/2014 R09 TN 0599181 6357873 2 5 NA



Access road (south) 8/12/2014 R10 TN 0599227 6357866 4 5 NA

Access road (south) 8/12/2014 R11 MT 0599235 6357850 2 5 NA

Access road (south) 8/12/2014 R12 TN 0599239 6357849  ‐   ‐  NA



Access road (south) 8/12/2014 R13 MT 0599260 6357844 3 5 NA

Access road (south) 8/12/2014 R14 MT 0599272 6357838 2 5 NA

Access road (south) 8/12/2014 R15 MT 0599285 6357852 1 5 NA



Access road (south) 8/12/2014 R16 MT 0599312 6357853 1 5 NA

Access road (south) 8/12/2014 R17 MT 0599322 6357853 1 5 NA

Access road (south) 8/12/2014 R18 MT 0599348 6357826 1 15 NA



Access road (south) 8/12/2014 R19 MT 0599390 6357818 1 10 NA

Access road (south) 8/12/2014 R20 TN 0599429 6357818 NA NA NA

Access road (south) 8/12/2014 R21 TN 0599533 6357792 NA NA NA



Access road (south) 8/12/2014 R22 MT 0599552 6357788 2 15 NA

Access road (south) 8/12/2014 R23 TN 0599621 6357775 NA NA NA

Access road (south) 8/12/2014 R24 TN 0599614 6357796 NA NA 3 NESTS



Access road (south) 8/12/2014 R25 MT 0599751 6357750 1 15 NA

Access road (south) 8/12/2014 R26 TN 0599755 6357774 2 5 NA

Access road (south) 8/12/2014 R27 MT 0599807 6357735 1 15 NA



Access road (south) 8/12/2014 R28 MT 0599813 6357741 1 10 NA

Access road (south) 8/12/2014 R29 TN 0599936 6357716 NA NA NA

Access road (south) 8/12/2014 R30 MT 0600016 6357698 1 5 NA



Access road (south) 8/12/2014 R31 MT 0600093 6357698 3 10/5 NA

Access road (south) 8/12/2014 R32 MT 0600150 6357681 1 15 NA

Access road (south) 8/12/2014 R33 MT 0600156 6357682 1 20 NA



Access road (south) 8/12/2014 R34 MT 0600232 6357680 4 15 NA

Access road (south) 8/12/2014 R35 MT 0600504 6357618 1 5 NA

Access road (south) 8/12/2014 R36 MT 0600665 6357591 1 10 NA



Access road (south) 8/12/2014 R37 MT 0600891 6357557 1 10 NA

Access road (north) 9/12/2014 R38 MT 0600735 6357647 2 15 NA

Access road (north) 9/12/2014 R39 MT 0600644 6357668 3 10 NA



Access road (north) 9/12/2014 R40 MT 0600518 6357668 1 10 NA

Access road (north) 9/12/2014 R41 MT 0600500 6357681 1 15 NA

Access road (north) 9/12/2014 R42 MT 0600358 6357701 3 20/5/5 NA



Access road (north) 9/12/2014 R43 MT 0600326 6357721 1 15 NA

Access road (north) 9/12/2014 R44 MT 0600316 6357727 3 10 NA

Access road (north) 9/12/2014 R45 MT 0600240 6357724 1 10 NA



Access road (north) 9/12/2014 R46 MT 0600105 6357769 3 5 NA

Access road (north) 9/12/2014 R47 MT 0599830 6357808 2 5 NA

Access road (north) 9/12/2014 R48 MT 0599786 6357832 3 10 NA



Access road (north) 9/12/2014 R49 MT 0599782 6357824 1 10 NA

Access road (north) 9/12/2014 R50 MT 0599679 6357848 1 5 NA

Access road (north) 9/12/2014 R51 MT 0599581 6357862 1 10 NA



Access road (north) 9/12/2014 R52 MT 0599571 6357843 1 15 NA

Access road (north) 9/12/2014 R53 TN 0599360 6357885 NA NA NA

Access road (north) 9/12/2014 R54 MT 0599342 6357902 1 15 NA



Access road (north) 9/12/2014 R55 MT 0599230 6357907 1 10 NA

Access road (north) 9/12/2014 R56 MT 0599158 6357906 1 10 NA

Access road (north) 9/12/2014 R57 MT 0599125 6357924 1 5 NA



Access road (north) 9/12/2014 R58 HL 0599125 6357924 NA NA NA

Access road (north) 9/12/2014 R59 MT 0599123 6357943 3 10 NA

Access road (north) 9/12/2014 R60 MT 0599091 6357918 1 5 NA



Bimble box‐White cypre9/12/2014 R61 MT 600000 6357169 1 10 NA

Bimble box‐White cypre9/12/2014 R62 MT 600005 6357146 4 10 NA

Bimble box‐White cypre9/12/2014 R63 MT 599978 6357162 1 5 NA



Bimble box‐White cypre9/12/2014 R64 MT 599935 6357138 4 15/15/5/5 NA

Bimble box‐White cypre9/12/2014 R65 MT 599912 6357119 3 20/10/10 NA

Bimble box‐White cypre9/12/2014 R66 MT 599914 6357130 2 20 NA



Bimble box‐White cypre9/12/2014 R67 MT 600226 6356546 5 5/15/15/15/15 NA

Bimble box‐White cypre9/12/2014 R68 MT 600137 6356403 1 15 NA

Bimble box‐White cypre9/12/2014 R69 MT 600097 6356391 2 15 NA



Bimble box‐White cypre9/12/2014 R70 MT 600097 6356391 1 30 NA

Bimble box‐White cypre9/12/2014 R71 MT 600116 6356411 1 25 NA

Rosedale windbreak 11/12/2014 R72 ST 0599795 6356949 3 5 NA



Rosedale windbreak 11/12/2014 R73 ST 0599782 6356952 2 10 NA

Rosedale windbreak 11/12/2014 R74 ST 0599772 6356953 2 15/5 NA

Rosedale windbreak 11/12/2014 R75 ST 0599766 6356954 1 15 NA



Rosedale windbreak 11/12/2014 R76 ST 599735 6356962 2 5 NA

Rosedale windbreak 11/12/2014 R77 MT 0599729 6356963 1 5 NA

Rosedale windbreak 11/12/2014 R78 MT 0599701 6356968 2 20 NA



Rosedale windbreak 11/12/2014 R79 MT 0599685 6356971 2 10 NA

Rosedale windbreak 11/12/2014 R80 MT 0599650 6356979 1 30 NA

Rosedale windbreak 11/12/2014 R81 MT 0599634 6356983 3 15/5 NA



Rosedale windbreak 11/12/2014 R82 MT 0599573 6356995 2 20 NA

Rosedale windbreak 11/12/2014 R83 MT 0599541 6357003 3 5 NA

Rosedale windbreak 11/12/2014 R84 MT 0599439 6357022 2 10 NA



Rosedale windbreak 11/12/2014 R85 ST 0599432 6357026 2 10 NA

Rosedale windbreak 11/12/2014 R86 ST 599421 6357028 3 15 NA

Rosedale  12/12/2014 R87 MT 0599376 6357046 4 15 NA



Rosedale  12/12/2014 R88 MT 599151 6357117 1 15 NA

Rosedale  12/12/2014 R89 ST 599088 6357164 6 10 NA

Rosedale  12/12/2014 R90 TN 599079 6357194 1 5 3 NESTS



Rosedale  12/12/2014 R91 MT 599077 6357188 1 20 NA

Rosedale  12/12/2014 R92 ST 599129 6357143 3 10/05/2020 NA

Rosedale  12/12/2014 R93 ST 0599216 6357150 1 30 NA



Rosedale  12/12/2014 R94 MT 599357 6357131 1 5 NA

Rosedale  12/12/2014 R95 TN 599141 6357253 1 10 1 NEST

Rosedale  12/12/2014 R96 MT 599139 6357253 3 10 NA



Rosedale  12/12/2014 R97 MT 0599182 6357255 3 5 NA

Rosedale  12/12/2014 R98 MT 0599480 6357218 6 5 NA

Rosedale  12/12/2014 R99 TN 0599399 6357743  ‐   ‐  1 SMALL NEST



Access road (north) 15/12/2014 R100 MT 599397 6357867 1 10 NA

Access road (north) 15/12/2014 R101 MT 599402 6357871 1 20 NA

Access road (south) 23/10/2015 N01 TN 599509 6357813  ‐   ‐  stick nest in 
tree



Access road (south) 23/10/2015 N02 TN 599514 6357811  ‐   ‐  stick nest in 
tree

Access road (south) 23/10/2015 N03 TN 600464 6357628  ‐   ‐  stick nest in 
tree

Access road (south) 23/10/2015 N04 TN 600607 6357613  ‐   ‐  stick nest in 
tree



Access road (south) 23/10/2015 N05 TN 600643 6357594  ‐   ‐  stick nest in 
tree



Significant habitat feature assessment - McClintocks Lane and the McClintocks - Bogan Road intersection 

Locality Date ID Number Feature Easting Northing No. of 

potential 

hollows

Size of hollows Notes Photo

McClintocks 28/04/2015 M01 MT 602134 6353851 2 5

McClintocks 28/04/2015 M02 ST 602373 6353898 2 5

McClintocks 28/04/2015 M03 MT 602363 6353914 1 5



McClintocks 28/04/2015 M04 MT 602202 6353923 2 5,10

McClintocks 28/04/2015 M05 MT 602202 6353923 2 10

McClintocks 28/04/2015 M06 MT 602178 6353934 1 5



McClintocks 28/04/2015 M07 MT 602151 6353953 3 20

McClintocks 28/04/2015 M08 MT 602151 6353953 3 20/05/2005

McClintocks 28/04/2015 M09 MT 602029 6353968 2 10



McClintocks 28/04/2015 M10 MT 601958 6353978 2 20/20

McClintocks 28/04/2015 M11 MT 601782 6354000 5 20/20/20/20/20 2 trees

McClintocks 28/04/2015 M12 MT 601416 6354073 2 42307



McClintocks 28/04/2015 M13 MT 601107 6354127 5 5/5/5/5/5

McClintocks 28/04/2015 M14 MT 601059 6354122 5 5/5/5/5/5

McClintocks 28/04/2015 M15 HL 600975 6354133 2 30/30



McClintocks 28/04/2015 M16 MT 600934 6354147 5 20/20/20/20/20

McClintocks 28/04/2015 M17 MT 600924 6354148 1 30

McClintocks 28/04/2015 M18 MT 600947 6354159 1 40



McClintocks 28/04/2015 M19 MT 600934 6354158 1 20 hollow log under tree

McClintocks 28/04/2015 M20 MT 600929 6354159 1 40 barn owl roosting in 

stag in tree

McClintocks 28/04/2015 M21 MT 600929 6354159 1 50



McClintocks 28/04/2015 M22 MT 600860 6354167 1 50

McClintocks 28/04/2015 M23 MT/ TN 600848 6354170 3 20/20/20

McClintocks 28/04/2015 M24 MT 600828 6354173 4 15/15/15/15



McClintocks 28/04/2015 M25 HL 600667 6354200 1 60

McClintocks 28/04/2015 M26 MT 600667 6354200 1 60

McClintocks 28/04/2015 M27 MT 600494 6354225 4 20/20/5/15



McClintocks 28/04/2015 M28 MT 600437 6354244 5 20/20/10/10/5

McClintocks 28/04/2015 M29 MT 600398 6354239 1 40

McClintocks 28/04/2015 M30 MT 600350 6354261 4 40/40/40/10



McClintocks 28/04/2015 M31 MT 600322 6354262 1 50

McClintocks 28/04/2015 M32 MT 600312 6354256 1 30

McClintocks 28/04/2015 M33 MT 600188 6354284 2 10



McClintocks 28/04/2015 M34 MT 600188 6354284 1 30

McClintocks 9/06/2015 M35 MT 598527 6357663 1 30

McClintocks 9/06/2015 M36 MT 602750 6353878 1 20



McClintocks/ 

Bogan 

intersection 

24/06/2015 M100 MT 602798 6353832 1 5

McClintocks/ 

Bogan 

intersection 

24/06/2015 M101 MT 602853 6353504 1 10

McClintocks/ 

Bogan 

intersection 

24/06/2015 M102 MT 602849 6353529 2 40/10



McClintocks/ 

Bogan 

intersection 

24/06/2015 M103 MT 602843 6353558 1 15

McClintocks/ 

Bogan 

intersection 

24/06/2015 M104 MT 602830 6353663 4 3X20/ 1X10

McClintocks/ 

Bogan 

intersection 

24/06/2015 M105 M T 602781 6353994 1 15



McClintocks/ 

Bogan 

intersection 

24/06/2015 M106 MT 602781 6353996 2 10

McClintocks/ 

Bogan 

intersection 

24/06/2015 M107 MT 602772 6354026 2 40/10

McClintocks/ 

Bogan 

intersection 

24/06/2015 M108 TN 602774 6354042



McClintocks/ 

Bogan 

intersection 

24/06/2015 M109 MT 602759 6354128 3 50/20/10

McClintocks/ 

Bogan 

intersection 

24/06/2015 M110 MT 602737 6354217 2 5/10

McClintocks/ 

Bogan 

intersection 

24/06/2015 M111 MT 602733 6354128 4 3X5/ 1X10



McClintocks/ 

Bogan 

intersection 

24/06/2015 M112 MT 602748 6354048 1 30

McClintocks/ 

Bogan 

intersection 

24/06/2015 M113 MT 602754 6354015 2 2X30

McClintocks/ 

Bogan 

intersection 

24/06/2015 M114 MT 602759 6353962 1 40



McClintocks/ 

Bogan 

intersection 

24/06/2015 M115 MT 602758 6353926 3 1X50/2X20

McClintocks/ 

Bogan 

intersection 

24/06/2015 M116 TN 602780 6353892  -  - 

McClintocks/ 

Bogan 

intersection 

24/06/2015 M117 MT 602757 6353889 2 10

McClintocks/ 

Bogan 

intersection 

6/07/2015 M122 MT 602842 6353580 2 10,10

McClintocks/ 

Bogan 

intersection 

6/07/2015 M123 MT 602863 6353410 1 50

McClintocks/ 

Bogan 

intersection 

6/07/2015 M124 MT 602820 6353552 1 15



McClintocks/ 

Bogan 

intersection 

6/07/2015 M118 MT 602785 6353840 3

30,10,10

McClintocks/ 

Bogan 

intersection 

6/07/2015 M119 MT 602768 6354077 1 10

McClintocks/ 

Bogan 

intersection 

6/07/2015 M120 MT 602791 6353947 4

5,5,5,20

McClintocks/ 

Bogan 

intersection 

6/07/2015 M121 MT 602827 6353716 1 5

McClintocks/ 

Bogan 

intersection 

7/07/2015 Y01 TN 598761 6356980  -  - 

NEST IN TREE

McClintocks/ 

Bogan 

intersection 8/07/2015

M130 MT 602859 6353501 2 40,5
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Appendix D Fauna species Recorded during preclearance surveys 

 

Class Scientific Name Common Name EPBC Act TSC Act 

Aves Acanthiza chrysorrhoa Yellow-rumped Thornbill  -   -  

Aves Acanthiza uropygialis Chestnut-rumped Thornbill  -   -  

Aves Anhinga novaehollandiae Australasian Darter  -   -  

Aves Barnardius zonarius barnardi Mallee Ringneck  -   -  

Aves Cacatua galerita Sulphur-crested cockatoo  -   -  

Reptile Chelnoia longicollis Eastern long neck turtle (remains)  -   -  

Aves Chenonetta jubata Australian Wood Duck  -   -  

Aves Coracina novaehollandiae Black-faced cuckoo-shrike marine  -  

Aves Coracina papuensis White-bellied cuckoo-shrike marine  -  

Aves Corcorax melanorhamphos White-winged Chough  -   -  

Aves Corvus coronoides Australian Raven  -   -  

Aves Cracticus nigrogularis Pied Butcherbird  -   -  

Aves Cracticus tibicen Australian Magpie  -   -  

Aves Cracticus torquatus Grey Butcherbird  -   -  

Reptilia Cryptoblepharus virgatus Wall Skink  -   -  

Aves Dacelo novaeguineae Laughing Kookaburra  -   -  

Aves Entomyzon cyanotis Blue-faced honeyeater  -   -  

Aves Eolophus roseicapillus Galah  -   -  

Aves Falco cenchroides Nankeen Kestrel marine  -  

Reptilia Gehyra variegata Tree Dtella  -   -  

Aves Gerygone fusca Western Gerygone  -   -  

Aves Grallina cyanoleuca Magpie-lark marine  -  

Mammalia Lepus capensis Brown Hare * * 

Aves Lichenostomus penicillatus White-plumed Honeyeater  -   -  

Mammalia Macropus giganteus Eastern Grey Kangaroo  -   -  

Aves Manorina melanocephala Noisy Miner  -   -  

Aves Northiella haematogaster Blue Bonnet  -   -  

Aves Ocyphaps lophotes Crested Pigeon  -   -  

Aves Pardalotus striatus Striated Pardalote  -   -  

Aves Petrochelidon ariel Fairy Martin  -   -  

Aves Petroica goodenovii Red-capped Robin  -   -  

Aves Platycercus eximius Eastern Rosella  -   -  

Aves Podargus strigoides Tawny Frogmouth  -   -  

Aves Pomatostomus temporalis temporalis Grey-crowned Babbler (eastern 
subspecies) 

 -  V 

Aves Rhipidura leucophrys Willie Wagtail  -   -  

Aves Smicrornis brevirostris Weebill  -   -  

Aves Struthidea cinerea Apostlebird  -   -  

Aves Taeniopygia bichenovii Double-barred Finch  -   -  

Aves Taeniopygia guttata Zebra Finch  -   -  

Aves Tyto javanica Barn owl  -   -  

Aves Vanellus miles Masked Lapwing  -   -  
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Appendix E Assessment of level of treatment required for injured fauna 

Initial assessment of fauna 

Upon the discovery of a sick, injured or orphaned animal the person who finds the animal 

should:  

 seek immediate advice from a WIRES representative (if required)  

 promptly assess the condition of the animal 

 check for pouch young in marsupials (as applicable) 

 move dead fauna away from worksites (including roads) if appropriate and safe to do 

so to avoid secondary mortality resulting from savaging (particularly of raptor species)   

 report the discovery to the construction manager and/ or environment superintendent, 

as soon as practicable.  

All mortalities involving fauna are to be reported to construction manager and/ or environment 

superintendent, as soon as practicable.  

 

Assessment of Treatment Level by WIRES Representative 

Based on level of distress or injury of the animal, a WIRES representative will undertake an 

assessment to determine the appropriate treatment. The assessment, if safe to perform, is to 

include a visual check for broken bones, signs of severe injuries, and pouch young in marsupials. 

The initial assessment needs to be made as quickly as possible to avoid unnecessary suffering.  

The time taken to make an assessment can affect the recovery of any injured fauna and delays 

will cause stress, slow recovery, and/or death. 

Extreme care must be taken when considering euthanasia if the cause of distress, injury, illness, 

or change in behaviour is not obvious. Appropriate first aid and observation of the animal must 

be undertaken before contemplating euthanasia. The decision to euthanize injured fauna will 

be made by a WIRES representative or veterinarian. A guide for assessing the treatment level 

an animal requires is provided in the Table 10 below: 

 

Table 10 Assessment of level of treatment required for injured fauna  

Treatment  Symptoms 

Level 1 

Fauna requiring 

passive (husbandry) 

treatment  

 Obviously disorientated 

 Unable to flee due to disorientation, fatigue or injury 

 Shivering 

 Very minor injuries 

 Nocturnal birds (such as owl species) that have been 

disorientated and appear quiet but otherwise uninjured. 

Level 2 

Animals requiring 

medical treatment 

 Obvious injuries (e.g. cuts) that do not appear terminal 

 Vomiting or abnormal defecation and urination 

 Unable or not willing to support their own weight when 

standing 

 Abandoned juvenile fauna (e.g. unfledged bird species)  

 Pouch young of dead or severely injured marsupials 

  

Level 3 

Animals requiring 

euthanasia 

 

The decision to euthanize fauna will be made by a WIRES 

representative/ veterinarian and will consider the following 

symptoms:  
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Treatment  Symptoms 

 Massive trauma 

 Medical treatment is required and none is available within 

one hour  

 Fitting/uncontrolled twitching/involuntary movement 

 Altered cardiovascular and/or respiratory function 

 An animal kept for first aid and recovery shows signs of 

declining health, pain and distress, and the cause of 

declining health is not obvious and treatable 

 Blood or other unusual discharge from mouth, nose, or 

other orifices 

 Mechanism of injury known (e.g. vehicle impact, trauma, 

heat, crush) and perceived to be serious 

 An animal has been injured by a vehicle or other traumatic 

impact and its injuries are terminal or causing sustained 

high levels of pain (such as a large wound or broken bones 

that first aid cannot remedy) 

 Pouch young of dead or severely injured  

 Non-indigenous species 

 Birds with broken wings and/or legs 

 An animal requiring long-term care and/or that will not 

survive after release into the wild due to injuries or 

development stage (age) 

 

Fauna handling during relocation  

Appropriate Personal Protective Equipment (PPE), such as gloves, a blanket or similar, and 

recovery equipment, such as a cage or hessian bag are to be used when handling fauna to 

help protect the wearer from scratches or bites that can be received from animals in stress.  

 

Injured fauna may be handled in, or loosely covered with a hessian bag or similar, as this will 

give the animal a feeling of security. All snakes will be relocated by a certified venomous snake 

handler using standard procedures. The basic principles of personal and equipment hygiene 

must be followed at all times to minimise the risk of exposure to disease agents and minimise 

the risk of spreading disease. Particular care will be taken when handling amphibians, to 

minimise the risk of disease spread. 
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Appendix F Results from surveys undertaken 23rd October 2015    

 

On the morning of 23rd October 2015, additional fauna habitat assessments and bird surveys were 

undertaken along Northparkes Lane (southern side). Additional surveys were undertaken to mark any 

additional habitat features as well as to reassess if superb parrots were utilising the area during their 

breeding season, which occurs from September to January. During the surveys, no superb parrots or 

evidence of superb parrot nesting was observed. An additional five habitat features (trees with nests) 

were marked during the survey (N01-N05). Grey-crowned babblers were observed to be utilising the 

area during survey. The results of these assessments are outlined below.  

 

Bird surveys  

Table 11 Survey details  

Location Grey box grassy woodland vegetation long southern side of Northparkes Lane 

Date & time 23/10/2015 from 6:40- 9:00 am Observers  Roisin Feeney & 

Christian Hove  

Survey method Diurnal bird survey along southern side of Northparkes Lane   

 

Table 12 Bird survey results  

Scientific Name Common Name EPBC Act 
Status 

TSC Act 
Status 

GPS  

Struthidea cinerea Apostlebird - -  

Gymnorhina tibicen Australian magpie   - -  

Corvus coronoides Australian raven -  -  

Chenonetta jubata Australian wood duck -  -  

Coracina 
novaehollandiae 

Black-faced cuckoo-shrike Marine -  

 Blue bonnet - -  

Ocyphaps lophotes 
 

Crested pigeon - -  

Platycercus eximius Eastern rosella - -  

Eolophus roseicapilla Galah - -  

Pomatostomus 
temporalis 

Grey-crowned babbler 
(eastern subspecies) 

- V 0599698, 6357769 

0600643, 6357594 

Cracticus torquatus Grey butcherbird - -  

Dacelo novaeguineae Laughing kookaburra - -  

Grallina cyanoleuca Magpie-lark - -  

Barnardius zonarius Mallee ringneck  - -  

Vanellus miles Masked lapwing  - -  

Manorina 
melanocephala 

Noisy miner - Key 
threatening 
process 

 

Cracticus nigrogularis Pied Butcherbird - -  

Psephotus 
haematonotus 

Red-rumped parrot - -  
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1 INTRODUCTION  

Northparkes Mines (Northparkes) is a copper – gold mine located approximately 27 kilometres 

north north-west of Parkes in central west New South Wales (NSW) (Figure 1).  It is a joint venture 

between China Molybdenum Co. Ltd (CMOC) (80%) and the Sumitomo Group (20%), with 

CMOC as managers of the mine.  Northparkes produces ore from the mine at a rate of 

approximately 6 million tonnes per annum. 

 

Northparkes consists of underground operations accessing several copper sulphide porphyry 

ore bodies.  In addition, Northparkes farms the bulk of its 6,115 ha landholding including much 

of the 2,456 ha of land within its three existing mining leases.  

 

1.1 Project background 

The Northparkes Mines Step Change Project (the Project) was approved with conditions under 

the Environmental Planning and Assessment Act 1979 (NSW) (PA11_0060) and the Environment 

Protection and Biodiversity Act 1999 (EPBC 2013/6788) in 2014.  Key elements of the Project 

included:  

 continued underground block cave mining in two existing ore bodies; 

 the development of an additional underground block cave mine, under one of the 

existing open cut pits; 

 additional campaign open cut mining in existing mine leases; 

 augmenting approved Tailings Storage Facilities (TSFs); moving the existing access road; 

construction of the new TFS (Rosedale) (Figure 1); and 

 extending the life of the mine by seven years to 2032. 

In early 2015, construction commenced on the Rosedale Tailing Storage Facility Project (the 

Rosedale Project), which included:  

 extending the approved TSF 2; 

 construction of the new Rosedale TSF; 

 construction of a new main access road (known as Northparkes Way) as well as 

upgrades to existing roads including the Bogan Road and McClintocks Lane intersection; 

  construction of a new access control for site; and 

 stockpiles associated with construction of the TSF. 

Refer to Figure 2 for the layout of the Rosedale Project, which is detailed in this Clearing 

Supervision Report.  

 

1.2 Scope and purpose  

The scope of this report includes the disturbance footprint for the Rosedale Project.  

 

As approved under the Environment Protection and Biodiversity Act 1999 (EPBC Act),  

Northparkes is required to undertake impact mitigations strategies to prevent or minimise direct 

and indirect impacts on listed threatened ecological communities (TECs) and on the habitat 

value for listed threatened species. These management strategies are to be undertaken across 

the referral area to limit the impact of the action on significant ecological features. This includes 

undertaking pre-clearance surveys and clearing supervision for areas of potential native fauna 

habitat. This report outlines the clearing supervision undertaken for the Rosedale Project as 

identified in Figure 2. The preclearance surveys undertaken for this referral area are detailed in 

the Northparkes Mines Preclearance Surveys and Site Inspections for Fauna Habitat Features 

Report for the Rosedale Project.  
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Specific mitigation measures associated with the clearing supervision are described in Table 1 

and were conducted in accordance with EPBC 2013/6788.  

  



Legend
McClintocks Lane - Bogan Road 
Intersection Upgrade
New Site Access Road (Northparkes 
Way) and McClintocks Lane Upgrade
Site Boundary

Tailings Storage Facility Extension

New Access Control

Existing Tailings Storage Facilities

Rosedale Tailings Storage Facility

Proposed Open Cut Area

Processing Plant and Administration 
Areas
Approved Subsidence Management 
Areas
New Underground Block Cave 
Mining Area

Waste Dumps

Figure 1 Indicative Location of Northparkes Mines Step Change Project Features



Figure 2 Indicative Disturbance Areas for Northparkes Mines Rosedale Project
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Table 1 Clearing supervision requirements as per EPBC 2013/6788 

Component Mitigation Details 

Objective To ensure that vegetation removal is undertaken in an ecologically 

sound manner to minimise the impact to threatened species ot 

ecological communities 

Phase Prior to/ during construction of mine infrastructure or distirbance areas. 

Methodology 

for 

Implementation 

Where practical, clearing within woodland communities shouls be timed 

to avoid more ensitive breeding, torpor and dispersal periods of the year. 

Any fauna captured during clearing will be relocated to a suitable 

vegetation community in close proximity to the cloeared area. This must 

be conducted in direct supervision of the Environment department. A 

WIRES representative on site will be responsible for the handling and 

relocation of fauna. 

Justification of 

Location and 

Design 

To be undertaken in areas of vegetation to be cleared in accordance 

with relevant approvals. The proposed measure is designed to provide a 

mechaism the protects threatened fauna species from direct impacts 

during vegetation clearing. 

Expected 

Effectiveness 

It is expected that clearing supervision is effective at minimising 

unexpected impacts on threatened species through identification and 

appropriate management. 

Threshold for 

Corrective 

Actions 

If suspected threatened habitats or flora or fauna species are encounted 

during clearing the actions actions outlined above will be implemented. 

Where it is not practical to avoid clearance during sensitive breeding, 

torpor and disperal period, the pre-clearance survey would minimise 

potential impacts. 

Corrective 

Actions 

Clearing activities must cease. The Environmental representative who 

approved the clearing must be contacted immediately and if confirmed 

an investigation will be undertaken. If the investigation confirms that’s a 

threatened habitat or species is present, the Environmental 

Superintentdent must be contacted and report to relevant government 

authorities, and come to an agreement on relevant actions to be 

undertaken. 

Resonsility for 

Implementation 

Northparkes Mines 

 

Additionally, clearing supervision was used to prepare for habitat augmentation works, which 

are in accordance with EPBC 2013/6788. Specific measures associated with Habitat 

Augmentation Works are further described in Table 2. 

 

The number and type of tree hollows removed were recorded during clearing supervision 

surveys to determine the nest box replacement program.  

 

Table 2 Habitat augmentation requirements as per EPBC 2013/6788 

Mitigation 

component  

Mitigation details 

Objective To provide additional habitat resources in nearby woodland within 

Northparkes Mines and holdings for the superb parrot potentially 

displaced during the clearing of vegetation.  

Phase During and after construction, during operation, decommissioning and 

rehabilitation. 
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Mitigation 

component  

Mitigation details 

Methodology 

of 

implementation 

Habitat augmentation will involve the installation of nest boxes and 

salvage hollows and logs.  

Nest boxes 

Nest boxes will be appropriately designed for targeted threatened species 

(superb parrot, other woodland birds and microbats) and recorded non-

threatened species; 

All nest boxes will be constructed out of marine grade plywood or other 

suitably durable material; 

A variety of nest box designs will be used; 

Nest boxes will be subject to appropriate, regular maintenance of their 

structural integrity and attachment; and  

All nest boxes will be monitored annually for nest box condition and 

function, and every two to five years to assess nest box utilisation patterns 

(and cleared if feral species are present).  

Nest boxes will be places in non-impacted woodland area of the 

Northparkes land holdings.  

The number and types of nest boxes to be established will be based on 

the objective of placing suitable hollows for the superb parrot removed 

during the clearing of vegetation. The number of nest boxes required will 

be determined during felling inspection with suitable hollows for the superb 

parrot (as identified by a qualified ecologist) being replaced at a 1 to 1 

ratio.  

 

Justification of 

location and 

design  

The location and design of the habitat augmentation is such that it fulfils 

the objective listed above. In general terms habitat augmentation will be 

undertaken in surrounding areas of similar vegetation on land owned by 

Northparkes Mines. This proposed measure is designed to provide 

compensatory habitat in surrounding areas relative to that disturbed by 

the Proposed Action.  

Expected 

effectiveness 

It is expected that the habitat augmentation will be effective in providing 

additional fauna habitat in nearby woodlands. 

Threshold for 

corrective 

actions 

The availability of the supplementary habitat is affected through loss of 

nest box functionality, as identified during monitoring programs.  

Corrective 

actions 

Revision of habitat augmentation methods as informed by monitoring 

program, including replacement of nest boxes as required.  

Responsibility  Northparkes Mines 

 

1.3 Survey schedule and team 

Clearing supervision was undertaken from March to October 2015 in line with the construction 

schedule for the Rosedale Project (Refer to Figure 3 for clearing supervision zones and Table 3 

for specific clearing dates).  
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Clearing supervision described by this report was undertaken by Roisin Feeney (Environment 

Advisor- Ecology).  Roisin (BA, BSc (Hons1), MSc) is an experienced ecologist with over 5 years 

of industry and research experience. Roisin was supported during clearing supervision by the 

Rosedale Project Supervisors and Foreman, who communicated with the heavy machine 

operators. In addition, a number of WIRES representatives and qualified venomous snake 

handlers were available and on call for the duration of clearing supervision in case their 

services were required.  

2. SITE CONTEXT 

Northparkes is located in the central-west region of New South Wales approximately 27 

kilometres north north-west of the town of Parkes. The dominant land use in the region is 

agriculture, with major industries including production of wool, cattle and wheat. The largest 

area of remnant woodland and forest vegetation in the landscape surrounding Northparkes is 

Goobang National Park, located approximately 30 km to the east of Northparkes. This national 

park comprises native vegetation and offers a wide range of habitats. While Northparkes 

occurs in predominately flat farmland, Goobang National Park is dominated by hilly ridgelines 

that extends from Manildra in the south to just west of Tomingley, approximately 62 kilometres 

to the north. Additionally, several state forests containing woodland vegetation occur in the 

landscape surrounding Northparkes.   

 

The Rosedale Project is located in the eastern section of Northparkes, where it intersects with 

Northparkes Lane (Figure 2).  The land within the Rosedale Project is predominately disturbed, 

with the majority comprising cultivated agricultural land actively farmed by Northparkes. The 

Rosedale Project also contains small areas of remnant, but highly fragmented open woodland 

(particularly the grey-box woodland along Northparkes Lane) as well as regrowth vegetation 

and areas of revegetation.  

 

2.1 Previous ecological studies  

A number of ecological assessments have been previously undertaken across Northparkes, as 

well as the broader landscape. Most notably, ecological surveys were undertaken across the 

Wider Study area in 2011 and 2012 for the Northparkes Step Change Project Environmental 

Assessment (EA). These surveys included flora and fauna assessments that were undertaken 

across different seasons to allow for seasonal variation and migratory patterns. For more 

information on the environmental assessment undertaken for the Step Change Project, refer to 

the Step Change Project EA.  

 

Additionally, preclearance surveys were undertaken as part of the Rosedale Project and have 

been used to assist with the clearance supervision process. Preclearance assessments included 

the following surveys:  

 Site inspections for fauna habitat features 

 Vegetation assessments; 

 Habitat assessments; 

 Targeted bird surveys; 

 Nocturnal surveys; and 

 Active search and incidental observations  

 

For more information on preclearance surveys undertaken for the Rosedale Project, refer to the 

Northparkes Preclearance Surveys and Site Inspections for Fauna Habitat Features Report.  

 

 

 

 



Legend
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Figure 3 Clearing Supervision Zones
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3. METHODOLOGY  

3.1 Clearing supervision  

As part of the preclearance assessment for the Rosedale Project, all potential habitat features 

for threatened species were marked using a handheld Global Positioning System (GPS) and 

with pink spray paint to aid identification in the field. Potential habitat features that were 

observed in the Rosedale Project and were marked included hollow bearing trees, stag trees, 

trees with nests and hollow logs.  

 

During clearing activities for the Rosedale Project, all potential habitat features marked during 

preclearance surveys were felled under supervision of the Environment Advisor – Ecology, with 

a WIRES member and a venomous snake handler on stand-by. Prior to the heavy machinery 

approaching the marked tree, a visual inspection of the tree was undertaken by Northparkes 

Environment Advisor- Ecology. Once the visual inspection was complete and no immediate 

ecological issues were identified, the heavy machinery approached the marked habitat 

feature and shook it for a minimum of thirty seconds (Plate 1). The heavy machinery waited a 

minimum of 30 seconds to allow fauna to leave tree. If it was evident that fauna did not leave 

the tree, this process (shake then wait) was repeated.  Once the Environment Advisor- Ecology 

signalled that the tree is ready to be felled, positive communications was used to notify the 

heavy machinery operator, who proceeded to lower the marked potential habitat feature as 

gently as possible. Once the potential habitat feature was felled, the heavy machinery 

operator parked up and signal that it is safe for the Environment Advisor- Ecology to inspect 

the potential habitat feature.  The Environment Advisor- Ecology inspected the felled tree for: 

 Any fauna (including alive, injured or evidence of past fauna habitation); 

 The number of tree hollows; and 

 The number of tree hollows suitable for superb parrot (for details of the superb parrot tree 

hollow criteria used during clearing supervision, refer to Section 3.1.1).  

If any fauna was located during the tree felling process, works were stopped and the following 

actions were undertaken:  

 If the fauna was unharmed, the fauna was caught by either the Environment Advisor - 

Ecology or the WIRES representative for the Rosedale Project and relocated to adjacent 

suitable habitat, or allowed time to move away from the area of their own accord.  

 If injured fauna was discovered, the WIRES representative for the Project was contacted 

and the document Assessment of Level of Treatment Required for Injured Fauna was 

followed (Appendix A).  

If required, felled habitat features were rolled to minimize the number of hollows blocked 

against the ground. Following the above detailed process, heavy machinery proceeded to 

move onto the next marked potential habitat feature after the assessment was undertaken. 

For more information on the tree felling method for trees with potentially significant habitat 

features, refer to Appendix B.  
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3.1.1 Superb parrot tree hollow assessment criteria  

Criteria was developed to assess if tree hollows were suitable for superb parrots was based on 

nesting information from the National Recovery Plan for the Superb Parrot (Polytelis swainsonii) 

(Baker-Gabb, 2011) and Birdlife Australia’s Nest Boxes- Technical Information guide (BirdLife 

Australia, 2014). Criteria was developed as a yes/ no answer and included four criteria assess if 

a hollow was suitable for superb parrot nesting. These included:  

 Hollow was present in a eucalypt species with a diameter at breast height (DBH) of 

greater than 30 cm; 

 Hollow entrance was greater than 5 m high; 

 Hollow size was greater than 10 cm in diameter; and 

 Hollow depth was greater than 30 cm.  

If yes was answered to all of the four criteria, the hollow was classified as a suitable hollow for 

superb parrot nesting.  

  

Plate 1 Photos of method of tree felling used during the Rosedale Project   
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4. RESULTS & DISCUSSION 

4.1 Clearing supervision schedule of works 

The clearing supervision schedule of works for the Rosedale Project was planned around the 

following factors:  

 The construction schedule for the Rosedale Project; and 

 The nesting season for the superb parrot.  

 

As the superb parrot nesting season is from September to January (DotE, 2016), efforts were 

made to limit, wherever possible, clearing during this period. However, when clearing was 

unavoidable during this period, additional management actions were implemented to limit 

impacts to superb parrot. This included undertaking an additional preclearance assessment 

directly prior to clearing to assess fauna activity, in particular avian activity, in the area prior to 

clearing. Table 3 indicates or the timing of clearing within the different zones, as identified in 

Figure 4 overlayed with marked habitat features.   

 

Table 3 Timing of clearing supervision during the Rosedale Project  

Zone  Description of Zone  Clearing Dates  

Zone 

1 

Triangle of vegetation north of Northparkes 

Lane 
• No marked potentially 

significant habitat features 

within this zone. No clearing 

supervision required.  

Zone 

2 

Northern side of Northparkes Lane  • 12/08/2015 

• 20/06/2015 

Zone 

3 

Southern side of Northparkes Lane  • 23/10/2015 

• 26/10/2015 

• 27/10/2015 

• 29/10/2015 

Zone 

4 

Rectangular patch of vegetation within 

Rosedale area dominated by cypress pine   
• 10/03/2015 

• 15/03/2015 

• 16/03/2015 

• 18/03/2015 

• 21/10/2015 

Zone 

5 

Small patch of vegetation dominated by 

popular box 
• 13/03/2015 

Zone 

6 

Windbreak within Rosedale area • 13/03/2015 

Zone 

7 

Patch of vegetation in middle of Rosedale 

area  
• Clearing was not undertaken in 

this zone, resulting in no marked 

potentially significant habitat 

features cleared within this 

zone. No clearing supervision 

required.  

Zone 

8 

Small patch of vegetation on the western 

edge of Rosedale area dominated by 

cypress pine 

• 27/04/2015 

• 07/07/2015 

Zone 

9 

Vegetation within road reserve along 

McClintocks Lane  
• 20/05.2015 

• 22/05/2015 

• 03/06/2015 
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Zone  Description of Zone  Clearing Dates  

• 09/06/2015 

Zone 

10 

Vegetation within road reserve along Bogan 

Road  
• 06/07/2015 

• 07/07/2015 

  



Figure 4 Clearing Supervision Zones with Marked Habitat Features

Marked significant habitat features

Hollow log (3)

Mature tree (134)

Stag tree (11)

Tree with nest (21)

Zone 1 - Vegetation Triangle

Zone 2 - Northparkes Lane (North)

Zone 3 - Northparkes Lane (South)

Zone 4 - Rectangle Vegetation Patch

Zone 5 - Small Central Vegetation Patch

Zone 6 - Windbreak

Zone 7 - Central Vegetation Patch

Zone 8 - West Vegetation Patch

Zone 9 - McClintocks Lane

Zone 10 - McClintocks Lane - Bogan 
Road Intersection Upgrade
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4.2 Number of habitat features   

A total of 175 hollows were recorded during the clearing supervision for the Rosedale Project 

(Plate 3 and Appendix C). This included 65 hollows that fulfilled the four criteria established to 

assess if a hollow was suitable for superb parrot nesting. During the clearing supervision, no 

active nests (with eggs or hatchlings) were recorded within any of these hollows. As superb 

parrots nest in hollows, it is considered that superb parrot nesting was not disturbed during tree 

felling for the Rosedale Project. Additionally, 22 trees with nests were recorded during the 

clearing supervision for the Rosedale Project. However, none of the nests cleared as a result of 

the Rosedale Project were active (with eggs or hatchlings) (Plate 2).  

 

For a full record of the compiled clearing supervision data, refer to Appendix C Clearing 

Supervision Data – Rosedale Project.  

 

For additional information about fauna displaced during clearing supervision surveys, refer to 

Section 4.3 or Table 4.  

 

 

 

 

 

 

   

 

Plate 3 Examples of hollows recorded during clearing supervision 

Plate 2 Examples of nests recorded during clearing supervision 
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4.3 Displaced or injured fauna  

A number of fauna were encountered during the clearing supervision for the Rosedale Project. 

This included a number of mammals, birds and a reptile. In particular, two threatened species, 

including the superb parrot and grey-crowned babbler, were encountered during clearing 

supervision.  All tree-felling undertaken as part of clearing supervision followed the procedure 

outline in Appendix B Method for felling trees with potential significant habitat features. Fauna 

displaced during clearing supervision surveys are addressed in Table 4. Fauna were only 

recorded in Table 4 if the fauna was notably displaced during the clearing supervision surveys. 

Fauna was not recorded in Table 4 if it was transiting through the area during tree felling 

activities, except if the fauna transiting through the area was a threatened species.  
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Table 4 Record of fauna encountered during clearing supervision  

 

Date Zone  Marked habitat 

feature 

Description of 

observation  

Management action Photo  

13/03/2015 Zone 5  Not Applicable  8 superb parrots 

observed passing 

though area during 

tree felling works.  

Machinery parked up until superb parrots had passed through and left 

the area unharmed.  Machinery was not remobilised until the onsite 

ecologist had signalled that the superb parrots had cleared the area and 

it was safe to recommence clearing activities.  

Not Applicable  

13/03/2013 Zone 6 Not Applicable  11 microbats observed 

flying out of marked 

habitat features during 

the tree tapping 

process.  

All habitat features marked during pre-clearance surveys were cleared 

following the Method for felling trees with potential significant habitat 

features (refer Appendix B). During the tapping process, microbats were 

observed flying out of the hollows/ stag trees. Once this was observed, the 

heavy machinery parked up and waited for the microbats to leave the 

area. This process was repeated (tap then wait) until the onsite ecologist 

was satisfied that the microbats had flushed from the habitat feature. 

Once the onsite ecologist had signalled that the tree was ready to be 

felled, the heavy machinery operator lowered the marked tree as gently 

as possible. Once the tree was felled, the heavy machinery operator 

parked up and signalled that it was safe for the NPM staff to inspect the 

tree on foot. The onsite ecologist inspected the felled tree for any fauna. 

No injured microbats were observed during inspections. Felled trees were 

rolled so that the number of hollows blocked by the ground was 

minimised and were left in place overnight so any remaining unidentified 

fauna could leave overnight.  

Not Applicable  

16/03/2013 Zone 4 R88 1 brush-tailed possum 

flushed from large 

marked eucalypt (R88) 

during tree tapping. 

When flushed, the 

possum move to hollow 

in another marked tree 

close by (R93).  

While tapping R88, one brush-tailed possum was observed to flush from a 

hollow stag and move to a hollow limb in R93 nearby. Once R88 was 

felled and inspected, the heavy machinery moved onto R93 and 

commenced tapping the base of the tree. The possum emerged from the 

hollow limb in R93 and took shelter in a nearby log pile. The log pile was 

not disturbed and the possum was allowed to clear from the area of its 

own accord.  

Not Applicable  
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Date Zone  Marked habitat 

feature 

Description of 

observation  

Management action Photo  

16/03/2015 Zone 7 R67 While scoping 

upcoming clearing, 3 

superb parrots (2 

males, 1 female) were 

observed foraging on 

the ground.  

This area did not end up being cleared as part of the Rosedale Project.  

 

 

Photo: two superb parrots foraging (one male (one ground) and one 

female (flying)) (right) 

 

 

 

 

 

 

 

 

18/03/2015 Zone 4 R99 2 grey-crowned 

babblers were 

observed flushing from 

R99. Prior to clearing, 

the grey-crowned 

babblers flushed to 

area along 

Northparkes Lane 

which was not due for 

clearing until later in 

the year.  

Machinery parked up until grey-crowned babblers had passed through 

and left the area unharmed.  Machinery was not remobilised until the 

onsite ecologist had signalled that the grey-crowned babblers had 

cleared the area and it was safe to recommence clearing activities. 

Grey-crowned babblers cleared to an area that was not being felled until 

later in the year.  

Not Applicable  
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Date Zone  Marked habitat 

feature 

Description of 

observation  

Management action Photo  

20/05/2015 Zone 9 M30 2 barn owls flushed 

from large marked 

eucalypt (M30) during 

tree tapping. When 

flushed, the owl flew 

out uninjured and 

perched in M28.  

While tapping M30, one barn owl was observed to flush from a hollow 

stag in M30 unharmed and move to perch in M28.  The heavy machinery 

waited until the owl had flushed and then continued to tap the tree. 

Another barn owl emerged from the tree and flushed from the area 

immediately (did not perch nearby). This process (tap then wait) was 

repeated and once the onsite ecologist had signalled that the tree was 

ready to be felled, the heavy machinery operator lowered the marked 

tree as gently as possible. Once the tree was felled, the heavy machinery 

operator parked up and signalled that it was safe for the NPM staff to 

inspect the tree on foot. The onsite ecologist inspected the hollow and 

there was no evidence of nesting or hatchlings. By the time that M30 was 

finished being inspected, the barn owl perching in M28 had moved away 

from the clearing area of its own accord.  

 

Photo: barn owl perching in adjacent tree (right) 

 

 

 

 

 

 

 

 

20/05/2015 Zone 9 M23 2 barn owls flushed 

from large marked 

eucalypt (M23) during 

tree tapping. When 

flushed, the owl flew 

out uninjured and 

perched in a nearby 

tree that was not being 

clearing that day.  

While tapping M23, two barn owls were observed to flush from a hollow 

stag in M23 unharmed and move to perch in tree across the road that 

was not being cleared that day.  The heavy machinery waited until the 

owl had flushed and then continued to tap the tree. This process (tap 

then wait) was repeated until the onsite ecologist had signalled that the 

tree was ready to be felled. The heavy machinery operator lowered the 

marked tree as gently as possible. Once the tree was felled, the heavy 

machinery operator parked up and signalled that it was safe for the NPM 

staff to inspect the tree on foot. The onsite ecologist inspected the hollow 

and there was no evidence of nesting or hatchlings. The barn owls 

perching in the tree across the road moved away from the clearing area 

of their own accord.  

 

 

Photo: barn owl perching in adjacent tree (right) 
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Date Zone  Marked habitat 

feature 

Description of 

observation  

Management action Photo  

12/08/2015 Zone 2 R47 2 galahs were perched 

in the tree.  

Two galahs were perched in tree prior to felling. Tree was tapped with the 

heavy machinery and the galahs flew away from the tree to an area 

outside of the clearing area. The heavy machinery operator lowered the 

marked tree as gently as possible. Once the tree was felled, the heavy 

machinery operator parked up and signalled that it was safe for the NPM 

staff to inspect the tree on foot. The onsite ecologist inspected the hollow 

and there was no evidence of nesting or hatchlings.  

Not Applicable  

26/10/2015 Zone 3 N03 2 sugar gliders were 

observed flushing from 

N03 and climbed into 

adjacent tree.   

2 sugar gliders were observed flushing from N03 and climbed into an 

adjacent tree. The tree where the sugar gliders were sheltering was left 

stand for a couple of hours while clearing was undertaken elsewhere. A 

the end of the day, the decision was made to fell the tree as slowly as 

possible so the sugar gliders could be caught and relocated to suitable 

habitat outside the disturbance footprint. The Method for felling trees with 

potential significant habitat features (refer Appendix B) was  followed, 

and once it was clear that the gliders were not going to leave of their 

own accord, the WIRES representative for the Rosedale Project was 

involved.  Under the instruction of the onsite ecologist and the WIRES 

representative, the heavy machinery operator lowered the marked tree 

as gently as possible. Once the tree was felled, the onsite ecologist and 

the WIRES representative approached the felled tree and caught the 

unharmed sugar gliders using gloves and a fauna bag. The gliders were 

transferred immediately to adjacent vegetation with suitable habitat that 

was outside the disturbance footprint and released.  

 

Photos: Two sugar gliders in top of tree (right) 

WIRES representative with sugar glider in fauna bag during relocation 

(directly below) 

One of the relocated sugar gliders (one line down, to the right) 

WIRES representative and onsite ecologist relocating sugar gliders (two 

lines down, left and right) 
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Date Zone  Marked habitat 

feature 

Description of 

observation  

Management action Photo  
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Date Zone  Marked habitat 

feature 

Description of 

observation  

Management action Photo  

26/10/2015 Zone 3 Not Applicable  Tawny frogmouth 

observed leaving an 

unmarked clump of 

small shrubs.   

The tawny frogmouth flew away from the unmarked shrubs unharmed 

before the heavy machinery reached the area. The tawny frogmouth 

flew to an adjacent tree outside the clearing area.  

Not Applicable  

27/10/2015 Zone 3 R15 Galah emerged from 

hollow in tree.  

One galah emerged from a hollow in R15 prior to felling. Tree was tapped 

with the heavy machinery and the galah flew away from the tree to an 

area outside of the disturbance footprint. The heavy machinery operator 

lowered the marked tree as gently as possible. Once the tree was felled, 

the heavy machinery operator parked up and signalled that it was safe 

for the NPM staff to inspect the tree on foot. The onsite ecologist 

inspected the hollow and there was no evidence of nesting or hatchlings.  

Not Applicable  

27/10/2015 Zone 3 R12 One water dragon 

emerged from R12 

during clearing.  

Heavy machinery was parked up for the day so the water dragon had 

time to move away from the area of its own accord. Tree felling was not 

recommended for 48 hours.  

Not Applicable  

29/10/2015 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Zone 3 R29 A dead barn owl was 

found in a stag of a 

marked habitat feature 

(R29).  

The habitat feature was felled following the Method for felling trees with 

potential significant habitat features (refer Appendix B). During the on 

foot inspection following tree felling, a wing could be seen poking out of 

a crack in a stag (refer to photo, top right). The onsite ecologist inspected 

the stag and removed the bird from the stag. Once the bird was removed 

from the stag, it was identified as a barn owl and it was evident the owl 

had been stuck in the stag for some time (for example, half of the owls 

face had started to rot) (refer to photo, bottom right). It was concluded 

that the owl was not injured during the tree felling process, and its injuries 

had been sustained prior to clearing activities.  

 

 

Photos: barn owl wing poking out of stag as found after felling (top right) 

barn owl after being removed from stag (bottom right) 
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Date Zone  Marked habitat 

feature 

Description of 

observation  

Management action Photo  
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Date Zone  Marked habitat 

feature 

Description of 

observation  

Management action Photo  

12/10/2015 Zone 4 O01 During preclearance 

surveys, 4 barn owls 

were observed in O01. 

As four barn owls were recorded in O01 during preclearance surveys, 

additional management actions were put in place for the management 

of felling O01. Firstly, felling O01 was delayed as long as possible to give 

the owls roosting in the tree, particularly any fledglings, as much time as 

possible to move away from the area of their own accord. Additionally, 

tree felling occurred at the end of the day to limit the disturbance to any 

remaining owls so they had all night to find an alternative roost.  

On the day of tree felling, a visual inspection of the tree was undertaken 

by the onsite ecologist. The heavy machinery approached the tree, 

tapped the tree and then waited to allow any fauna to leave the tree. 

This process was repeated (tap then wait) for approximately 10 minutes. 

As no fauna had left the tree after 10 minutes of tap then wait, the heavy 

machinery processed to fell the outside branches of the tree. Once the 

outside branches started to be felled, two owls emerged from the stag in 

the middle and flew unharmed to adjacent vegetation (refer to photo, 

bottom right). Under the direction of the onsite ecologist, the stag was 

felled as slowly as possible.  The heavy machinery operator lowered the 

marked tree as gently as possible. Once the tree was felled, the heavy 

machinery operator parked up and signalled that it was safe for the NPM 

staff to inspect the tree on foot. The onsite ecologist inspected the stag 

hollow and there was no hatchlings or injured owls present, however, 

there was evidence of habitation and feeding (rosella/ parrot features) 

(refer to photo, top right).  

Photos: hollow stag where owls had been roosting with evidence of 

habitation and feeding (top right) 

barn owl flying away from O01 (bottom right) 
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4.4 Habitat augmentation 

As outlined in the Habitat Augmentation Works table in the Step Change Project Preliminary 

Documentation (Table 2), habitat augmentation will involve the installation of nest boxes and 

the salvage of hollows and logs. The following sections outline the measures that have been 

put in place for the installation of nest boxes and the salvage of hollows and logs.  

 

4.4.1 Nest boxes  

A nest box installation program will commence in 2016 to aid in mitigating the impacts resulting 

from the Rosedale Project. As outlined the in the Step Change Project Preliminary 

Documentation, nest boxes must fulfil the below criteria:   

 Habitat augmentation will involve the installation of nest boxes and salvage hollows and 

logs;  

 Nest boxes will be appropriately designed for targeted threatened species (superb 

parrot, other woodland birds and microbats) and recorded non-threatened species; 

 All nest boxes will be constructed out of marine grade plywood or other suitably durable 

material; 

 A variety of nest box designs will be used; 

 Nest boxes will be subject to appropriate, regular maintenance of their structural integrity 

and attachment;  

 All nest boxes will be monitored annually for nest box condition and function, and every 

two to five years to assess nest box utilisation patterns (and cleared if feral species are 

present); 

 Nest boxes will be places in non-impacted woodland area of the Northparkes land 

holdings; and  

 The number and types of nest boxes to be established will be based on the objective of 

placing suitable hollows for the superb parrot removed during the clearing of vegetation. 

The number of nest boxes required will be determined during felling inspection with 

suitable hollows for the superb parrot (as identified by a qualified ecologist) being 

replaced at a 1 to 1 ratio.  

Following finalization of the clearing supervision surveys, a total of 75 nest boxes were ordered 

to fulfil these requirements. Table 5 provides the number and type of nest boxes ordered as 

part of the Rosedale Project. The number of type of nest boxes ordered was influenced by the 

species observed during clearing supervision surveys. In particular, superb parrot nest boxes will 

replace hollows assessed as suitable for superb parrots at a 1 to 1 ratio.  

 

Table 5 Nest box order to fulfil habitat augmentation requirements 

Target species  Design source Total ordered  

Superb parrot  Birdlife Australia Nest Boxes – 

Technical Information Guideline 

(using guideline for galah based 

on information in Baker- Gabb, 

2011) 

65 

Barn owl Birdlife Australia Nest Boxes – 

Technical Information Guideline 

(using guideline for eastern barn 

owl) 

3 

Blue bonnet/ 

rosella 

Birdlife Australia Nest Boxes – 

Technical Information 

Guideline(using guideline for 

eastern rosella)  

2 
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Target species  Design source Total ordered  

Sugar glider Birdlife Australia Nest Boxes – 

Technical Information Guideline 

(using guideline for sugar glider) 

2 

Micro bat sp.  Birdlife Australia Nest Boxes – 

Technical Information Guideline 

(using guideline for bat sp.) 

2 

Brush-tailed 

possum 

Birdlife Australia Nest Boxes – 

Technical Information Guideline 

(using guideline for brush tailed 

possum)  

1 

Total  75 

 

Nest boxes for the Rosedale Project have been constructed by the Parkes Men’s Shed under 

the supervision of the Northparkes onsite ecologist (Plate 4). All nest boxes have been made to 

the specifications outlined in Birdlife Australia’s Nest Boxes- Technical Information guideline and 

have been constructed using marine grade plywood. Nest boxes will be installed in 2016, with 

monitoring and maintenance scheduled to commence in 2017.  

 

 

4.4.2 Logs and hollows 

Following tree-felling, all wood cleared as part of the Rosedale Project was transported to 

wood stockpiles within the mining lease. This wood will remain in these stockpiled until it can be 

used for habitat augmentation.  

 

Plate 4 Northparkes Mines employees at the Parkes Men’s Shed collecting nest boxes suitable 
for superb parrots  
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Additionally, a small proportion of the wood cleared as part of the Rosedale Project was 

donated to the New South Wales Department of Primary Industries (DPI) – Fisheries, Aquatic 

Restoration Unit to create habitat for Murray Cod, which is listed as vulnerable under the EPBC 

Act.  Approximately 80 old growth grey box trees removed as part of the Rosedale Project 

were donated to DPI - Fisheries to be placed in a stretch of the Macquarie River between 

Narromine and Dubbo. These trees will over time create habitat for Murray Cod, which require 

complex habitat such as rocks and snags to thrive. In addition to creating habitat, the snags 

have the added benefit of armouring the banks of the Macquarie River against further erosion. 

Northparkes saw this collaboration with DPI – Fisheries as an opportunity to improve habitat in 

the broader landscape for a nationally threatened species, while ensuring that Northparkes 

has plenty of logs and hollows for habitat augmentation activities onsite.  

 

 

 

  

Plate 5 Logs getting loaded before transport to Macquarie River (left) and logs being placed in 
Macquarie River to create habitat for Murray Cod (right)  
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Appendix A Assessment of level of treatment required for injured fauna  

Initial assessment of fauna 

Upon the discovery of a sick, injured or orphaned animal the person who finds the animal 

should:  

 seek immediate advice from a WIRES representative (if required);  

 promptly assess the condition of the animal; 

 check for pouch young in marsupials (as applicable); 

 move dead fauna away from worksites (including roads) if appropriate and safe to do 

so to avoid secondary mortality resulting from savaging (particularly of raptor species); 

and 

 report the discovery to the construction manager and/ or environment superintendent, 

as soon as practicable.  

All mortalities involving fauna are to be reported to construction manager and/ or environment 

superintendent, as soon as practicable.  

 

Initial assessment of fauna 

Based on level of distress or injury of the animal, a WIRES representative will undertake an 

assessment to determine the appropriate treatment. The assessment, if safe to perform, is to 

include a visual check for broken bones, signs of severe injuries, and pouch young in marsupials. 

The initial assessment needs to be made as quickly as possible to avoid unnecessary suffering.  

The time taken to make an assessment can affect the recovery of any injured fauna and delays 

will cause stress, slow recovery, and/or death. 

Extreme care must be taken when considering euthanasia if the cause of distress, injury, illness, 

or change in behaviour is not obvious. Appropriate first aid and observation of the animal must 

be undertaken before contemplating euthanasia. The decision to euthanize injured fauna will 

be made by a WIRES representative or veterinarian. A guide for assessing the treatment level 

an animal requires is provided in the Table 6. 

 

Table 6 Assessment of level of treatment required for injured fauna  

Treatment  Symptoms 

Level 1 

Fauna requiring 

passive (husbandry) 

treatment  

 Obviously disorientated 

 Unable to flee due to disorientation, fatigue or injury 

 Shivering 

 Very minor injuries 

 Nocturnal birds (such as owl species) that have been 

disorientated and appear quiet but otherwise uninjured. 

Level 2 

Animals requiring 

medical treatment 

 Obvious injuries (e.g. cuts) that do not appear terminal 

 Vomiting or abnormal defecation and urination 

 Unable or not willing to support their own weight when 

standing 

 Abandoned juvenile fauna (e.g. unfledged bird species)  

 Pouch young of dead or severely injured marsupials 

  



 

 

Treatment  Symptoms 

Level 3 

Animals requiring 

euthanasia 

 

The decision to euthanize fauna will be made by a WIRES 

representative/ veterinarian and will consider the following 

symptoms:  

 Massive trauma 

 Medical treatment is required and none is available within 

one hour  

 Fitting/uncontrolled twitching/involuntary movement 

 Altered cardiovascular and/or respiratory function 

 An animal kept for first aid and recovery shows signs of 

declining health, pain and distress, and the cause of 

declining health is not obvious and treatable 

 Blood or other unusual discharge from mouth, nose, or 

other orifices 

 Mechanism of injury known (e.g. vehicle impact, trauma, 

heat, crush) and perceived to be serious 

 An animal has been injured by a vehicle or other traumatic 

impact and its injuries are terminal or causing sustained 

high levels of pain (such as a large wound or broken bones 

that first aid cannot remedy) 

 Pouch young of dead or severely injured  

 Non-indigenous species 

 Birds with broken wings and/or legs 

 An animal requiring long-term care and/or that will not 

survive after release into the wild due to injuries or 

development stage (age) 

 

Fauna handling during relocation  

Appropriate Personal Protective Equipment (PPE), such as gloves, a blanket or similar, and 

recovery equipment, such as a cage or hessian bag are to be used when handling fauna to 

help protect the wearer from scratches or bites that can be received from animals in stress.  

 

Injured fauna may be handled in, or loosely covered with a hessian bag or similar, as this will 

give the animal a feeling of security. All snakes will be relocated by a certified venomous snake 

handler using standard procedures. The basic principles of personal and equipment hygiene 

must be followed at all times to minimise the risk of exposure to disease agents and minimise 

the risk of spreading disease. Particular care will be taken when handling amphibians, to 

minimise the risk of disease spread.  

 

 



 

 

Appendix B Method for felling trees with potential significant habitat features  

 

 

Method for felling trees with potential significant habitat features 

 All felling of trees with significant habitat features requires supervision by the NPM Environment 

Advisor- Ecology, with a WIRES representative either present or on stand-by during clearing 

works 

 All trees assessed to have potential significant habitat features has been marked in the field 

with pink spray paint 

 Prior to the heavy machinery approaching the marked tree, a brief visual inspection of the tree 

will be undertaken by NPM Environment Advisor- Ecology 

 All staff on foot will vacate into an area that is (1) safe from heavy vehicle interactions and; (2) 

where positive communications with the heavy vehicle operator is possible 

 Once visual inspection is complete and no immediate ecological issues are identified, the 

heavy machinery will approach the marked tree and shake the tree for a minimum of thirty 

seconds 

 The heavy machinery will wait a minimum of 30 seconds to allow fauna to leave tree. If it is 

evident that fauna have not left tree, this process (shake then wait) should be repeated.   

  Once the NPM Environment Advisor- Ecology has signaled that the tree is ready to be felled, 

the heavy machinery operator is to lower the marked tree as gently as possible 

 The heavy machinery operator is to park up and signal that it is safe for the NPM staff on foot 

to inspect the tree. The Environment Advisor- Ecology will inspect the felled tree for any fauna.  

o Capture of displaced fauna by suitably qualified persons 

o If any injured fauna are discovered, a WIRES representative or veterinary will be 

contacted for consultation.  

 Felled trees will be rolled so that the number of hollows blocked against the ground are 

minimized 

 All felled trees to remain in place overnight to allow any unidentified fauna to escape 

 Heavy machinery is to move onto next marked tree  

  



 

 

Appendix C Clearing Supervision Data – Rosedale Project 

  



CLEARING SUPERVISION COMPILED DATA ‐ ROSEDALE PROJECT 

Locality  Clearing supervision 

zone

Clearing supervision 

date 

ID 

Number

Feature  Sub‐Feature Easting Northing Eucalypt with 

DBH > 30 cm

Hollow entrance 

>5 m high

Hollow size  > 

10cm 

Hollow depth  

>30 cm  

Suitable for 

superb parrot? 

Northparkes Lane (South) Zone 3 NOT CLEARED R01 MT HOLLOW 598903 6357904 NOT CLEARED NOT CLEARED NOT CLEARED NOT CLEARED NOT CLEARED

Northparkes Lane (South) Zone 3 29/10/2015 R02 MT HOLLOW 598965 6357912 YES YES YES NO NO

Northparkes Lane (South) Zone 3 29/10/2015 R03 MT HOLLOW 599021 6357896  ‐   ‐   ‐   ‐  NO HOLLOW

Northparkes Lane (South) Zone 3 29/10/2015 R04 MT HOLLOW 599021 6357896  ‐   ‐   ‐   ‐  NO HOLLOW

Northparkes Lane (South) Zone 3 29/10/2015 R05 MT HOLLOW 599057 6357880  ‐   ‐   ‐   ‐  NO HOLLOW

Northparkes Lane (South) Zone 3 23/10/2015 R06 MT HOLLOW 599058 6357874 YES YES YES YES YES

Northparkes Lane (South) Zone 3 23/10/2015 R06 MT HOLLOW 599058 6357874 YES YES NO NO NO

Northparkes Lane (South) Zone 3 29/10/2015 R07 MT HOLLOW 599164 6357858 YES NO NO NO NO

Northparkes Lane (South) Zone 3 29/10/2015 R08 MT HOLLOW 599165 6357858  ‐   ‐   ‐   ‐  NO HOLLOW

Northparkes Lane (South) Zone 3 29/10/2015 R09 MT HOLLOW 599181 6357873 YES NO YES YES NO

Northparkes Lane (South) Zone 3 29/10/2015 R09 MT HOLLOW 599181 6357873 YES YES YES YES YES

Northparkes Lane (North) Zone 2 20/06/2015 R101 MT HOLLOW 599402 6357871 YES YES YES YES YES

Northparkes Lane (North) Zone 2 20/06/2015 R100 MT HOLLOW 599397 6357867  ‐   ‐   ‐   ‐  NO HOLLOW

Northparkes Lane (South) Zone 3 29/10/2015 R10 MT HOLLOW 599227 6357866  ‐   ‐   ‐   ‐  NO HOLLOW

Northparkes Lane (South) Zone 3 29/10/2015 R11 MT HOLLOW 599235 6357850 YES YES YES NO NO

Northparkes Lane (South) Zone 3 27/10/2015 R12 TN NEST 599239 6357849  ‐   ‐   ‐   ‐  NEST

Northparkes Lane (South) Zone 3 27/10/2015 R13 MT HOLLOW 599260 6357844  ‐   ‐   ‐   ‐  NO HOLLOW

Northparkes Lane (South) Zone 3 27/10/2015 R14 MT HOLLOW 599272 6357838 YES YES YES YES YES

Northparkes Lane (South) Zone 3 27/10/2015 R14 MT HOLLOW 599272 6357838 YES NO YES NO NO

Northparkes Lane (South) Zone 3 27/10/2015 R15 MT HOLLOW 599285 6357852 YES YES YES YES YES

Northparkes Lane (South) Zone 3 27/10/2015 R16 MT HOLLOW 599312 6357853 YES YES YES NO NO

Northparkes Lane (South) Zone 3 27/10/2015 R17 MT HOLLOW 599322 6357853 YES YES YES NO NO

Northparkes Lane (South) Zone 3 27/10/2015 R18 MT HOLLOW 599348 6357826 YES YES NO NO NO

Northparkes Lane (South) Zone 3 27/10/2015 R18 MT HOLLOW 599348 6357826 YES NO YES YES NO

Northparkes Lane (South) Zone 3 27/10/2015 R19 MT HOLLOW 599390 6357818  ‐   ‐   ‐   ‐  NO HOLLOW

Northparkes Lane (South) Zone 3 23/10/2015 R20 TN NEST 599429 6357818  ‐   ‐   ‐   ‐  NEST

Northparkes Lane (South) Zone 3 27/10/2015 R21 TN NEST 599533 6357792  ‐   ‐   ‐   ‐  NEST

Northparkes Lane (South) Zone 3 27/10/2015 R22 MT HOLLOW 599552 6357788 YES YES YES NO NO

Northparkes Lane (South) Zone 3 29/10/2015 R23 TN NEST 599621 6357775  ‐   ‐   ‐   ‐  NEST

Northparkes Lane (South) Zone 3 29/10/2015 R24 TN NEST 599614 6357796  ‐   ‐   ‐   ‐  NEST

Northparkes Lane (South) Zone 3 29/10/2015 R24 TN NEST 599614 6357796  ‐   ‐   ‐   ‐  NEST

Northparkes Lane (South) Zone 3 29/10/2015 R24 TN NEST 599614 6357796  ‐   ‐   ‐   ‐  NEST

Northparkes Lane (South) Zone 3 29/10/2015 R25 MT HOLLOW 599751 6357750  ‐   ‐   ‐   ‐  NO HOLLOW

Northparkes Lane (South) Zone 3 29/10/2015 R26 TN NEST 599755 6357774  ‐   ‐   ‐   ‐  NEST

Northparkes Lane (South) Zone 3 29/10/2015 R27 MT HOLLOW 599807 6357735 YES NO YES NO NO

Northparkes Lane (South) Zone 3 29/10/2015 R28 MT HOLLOW 599813 6357741 YES YES YES NO NO

Northparkes Lane (South) Zone 3 29/10/2015 R29 TN NEST 599936 6357716  ‐   ‐   ‐   ‐  NEST

Northparkes Lane (South) Zone 3 29/10/2015 R30 MT HOLLOW 600016 6357698 YES NO NO NO NO

Northparkes Lane (South) Zone 3 29/10/2015 R31 MT HOLLOW 600093 6357698 YES YES YES YES YES

Northparkes Lane (South) Zone 3 26/10/2015 R32 MT HOLLOW 600150 6357681  ‐   ‐   ‐   ‐  NO HOLLOW

Northparkes Lane (South) Zone 3 26/10/2015 R33 MT HOLLOW 600156 6357682 YES YES YES NO NO

Northparkes Lane (South) Zone 3 29/10/2015 R34 MT HOLLOW 600232 6357680 YES YES YES YES YES

Northparkes Lane (South) Zone 3 29/10/2015 R34 MT HOLLOW 600232 6357680 YES YES YES YES YES

Northparkes Lane (South) Zone 3 29/10/2015 R35 MT HOLLOW 600504 6357618  ‐   ‐   ‐   ‐  NO HOLLOW

Northparkes Lane (South) Zone 3 29/10/2015 R36 MT HOLLOW 600665 6357591 YES YES NO NO NO

Northparkes Lane (South) Zone 3 29/10/2015 R36 MT HOLLOW 600665 6357591 YES YES YES YES YES

SUPERB PARROT HOLLOW CRITERIA 



Northparkes Lane (South) Zone 3 29/10/2015 R37 MT HOLLOW 600891 6357557 YES YES NO YES NO

Northparkes Lane (North) Zone 2 20/06/2015 R38 MT HOLLOW 600735 6357647  ‐   ‐   ‐   ‐  NO

Northparkes Lane (North) Zone 2 20/06/2015 R39 MT HOLLOW 600644 6357668  ‐   ‐   ‐   ‐  NO HOLLOW

Northparkes Lane (North) Zone 2 20/06/2015 R40 MT HOLLOW 600518 6357668 YES YES YES NO NO

Northparkes Lane (North) Zone 2 20/06/2015 R41 MT HOLLOW 600500 6357681 YES YES YES NO NO

Northparkes Lane (North) Zone 2 20/06/2015 R41 MT HOLLOW 600500 6357681 YES YES YES NO NO

Northparkes Lane (North) Zone 2 20/06/2015 R42 MT HOLLOW 600358 6357701 YES YES YES NO NO

Northparkes Lane (North) Zone 2 20/06/2015 R43 MT HOLLOW 600326 6357721 YES YES NO YES NO

Northparkes Lane (North) Zone 2 20/06/2015 R43 MT HOLLOW 600326 6357721 YES YES NO NO NO

Northparkes Lane (North) Zone 2 20/06/2015 R44 MT HOLLOW 600316 6357727 YES YES YES NO NO

Northparkes Lane (North) Zone 2 20/06/2015 R44 MT HOLLOW 600316 6357727 YES YES YES NO NO

Northparkes Lane (North) Zone 2 20/06/2015 R44 MT HOLLOW 600316 6357727 YES YES NO NO NO

Northparkes Lane (North) Zone 2 20/06/2015 R45 MT HOLLOW 600240 6357724 YES YES YES NO NO

Northparkes Lane (North) Zone 2 20/06/2015 R46 MT HOLLOW 600105 6357769 YES YES YES YES YES

Northparkes Lane (North) Zone 2 20/06/2015 R46 MT HOLLOW 600105 6357769 YES NO YES YES NO

Northparkes Lane (North) Zone 2 12/08/2015 R47 MT HOLLOW 599830 6357808 YES YES YES NO NO

Northparkes Lane (North) Zone 2 12/08/2015 R47 MT HOLLOW 599830 6357808 YES YES YES NO NO

Northparkes Lane (North) Zone 2 12/08/2015 R47 MT HOLLOW 599830 6357808 YES YES NO NO NO

Northparkes Lane (North) Zone 2 20/06/2015 R48 MT HOLLOW 599786 6357832 YES YES NO NO NO

Northparkes Lane (North) Zone 2 20/06/2015 R48 MT HOLLOW 599786 6357832 YES YES YES NO NO

Northparkes Lane (North) Zone 2 20/06/2015 R49 MT HOLLOW 599782 6357824 YES YES NO NO NO

Northparkes Lane (North) Zone 2 20/06/2015 R49 MT HOLLOW 599786 6357832 YES YES YES NO NO

Northparkes Lane (North) Zone 2 20/06/2015 R50 MT HOLLOW 599679 6357848  ‐   ‐   ‐   ‐  NO HOLLOW

Northparkes Lane (North) Zone 2 20/06/2015 R51 MT HOLLOW 599581 6357862  ‐   ‐   ‐   ‐  NO HOLLOW

Northparkes Lane (North) Zone 2 20/06/2015 R52 MT HOLLOW 599571 6357843 YES YES NO NO NO

Northparkes Lane (North) Zone 2 20/06/2015 R53 TN NEST 599360 6357885  ‐   ‐   ‐   ‐  NEST

Northparkes Lane (North) Zone 2 20/06/2015 R54 MT HOLLOW 599342 6357902  ‐   ‐   ‐   ‐  NO HOLLOW

Northparkes Lane (North) Zone 2 12/08/2015 R55 MT HOLLOW 599230 6357907 YES YES NO NO NO

Northparkes Lane (North) Zone 2 20/06/2015 R56 MT HOLLOW 599158 6357906 YES YES YES NO NO

Northparkes Lane (North) Zone 2 20/06/2015 R57 MT HOLLOW 599125 6357924 YES YES YES NO NO

Northparkes Lane (North) Zone 2 20/06/2015 R58 HL HOLLOW 599125 6357924  ‐   ‐   ‐   ‐  NO HOLLOW

Northparkes Lane (North) Zone 2 20/06/2015 R59 MT HOLLOW 599123 6357943 YES YES NO NO NO

Northparkes Lane (North) Zone 2 20/06/2015 R59 MT HOLLOW 599123 6357943 YES YES NO NO NO

Northparkes Lane (North) Zone 2 20/06/2015 R60 MT HOLLOW 599091 6357918 YES YES NO NO NO

Small Central Vegetation Patch  Zone 5 13/03/2015 R61 MT HOLLOW 600000 6357169  ‐   ‐   ‐   ‐  NO HOLLOW

Small Central Vegetation Patch  Zone 5 13/03/2015 R62 MT HOLLOW 600005 6357146 YES YES YES YES YES

Small Central Vegetation Patch  Zone 5 13/03/2015 R62 MT HOLLOW 600005 6357146 YES YES YES YES YES

Small Central Vegetation Patch  Zone 5 13/03/2015 R62 MT HOLLOW 600005 6357146 YES YES YES YES YES

Small Central Vegetation Patch  Zone 5 13/03/2015 R63 MT HOLLOW 599978 6357162  ‐   ‐   ‐   ‐  NO HOLLOW

Small Central Vegetation Patch  Zone 5 13/03/2015 R64 MT HOLLOW 599935 6357138  ‐   ‐   ‐   ‐  NO HOLLOW

Small Central Vegetation Patch  Zone 5 13/03/2015 R65 MT HOLLOW 599912 6357119 YES YES YES NO NO

Small Central Vegetation Patch  Zone 5 13/03/2015 R65 MT HOLLOW 599912 6357119 YES YES YES NO NO

Small Central Vegetation Patch  Zone 5 13/03/2015 R66 MT HOLLOW 599914 6357130 YES YES NO NO NO

Central Vegetation Patch  Zone 7 NOT CLEARED R67 MT HOLLOW 600226 6356546 NOT CLEARED NOT CLEARED NOT CLEARED NOT CLEARED NOT CLEARED

Central Vegetation Patch  Zone 7 NOT CLEARED R68 MT HOLLOW 600137 6356403 NOT CLEARED NOT CLEARED NOT CLEARED NOT CLEARED NOT CLEARED

Central Vegetation Patch  Zone 7 NOT CLEARED R69 MT HOLLOW 600097 6356391 NOT CLEARED NOT CLEARED NOT CLEARED NOT CLEARED NOT CLEARED

Central Vegetation Patch  Zone 7 NOT CLEARED R70 MT HOLLOW 600097 6356391 NOT CLEARED NOT CLEARED NOT CLEARED NOT CLEARED NOT CLEARED

Central Vegetation Patch  Zone 7 NOT CLEARED R71 MT HOLLOW 600116 6356411 NOT CLEARED NOT CLEARED NOT CLEARED NOT CLEARED NOT CLEARED

Windbreak  Zone 6 13/03/2015 R72 ST HOLLOW 599795 6356949 YES YES YES YES YES

Windbreak  Zone 6 13/03/2015 R73 ST HOLLOW 599782 6356952  ‐   ‐   ‐   ‐  NO HOLLOW



Windbreak  Zone 6 13/03/2015 R74 ST HOLLOW 599772 6356953  ‐   ‐   ‐   ‐  NO HOLLOW

Windbreak  Zone 6 13/03/2015 R75 ST HOLLOW 599766 6356954 YES YES YES NO NO

Windbreak  Zone 6 13/03/2015 R76 ST HOLLOW 599735 6356962  ‐   ‐   ‐   ‐  NO HOLLOW

Windbreak  Zone 6 13/03/2015 R77 MT HOLLOW 599729 6356963  ‐   ‐   ‐   ‐  NO HOLLOW

Windbreak  Zone 6 13/03/2015 R78 MT HOLLOW 599701 6356968  ‐   ‐   ‐   ‐  NO HOLLOW

Windbreak  Zone 6 13/03/2015 R79 MT HOLLOW 599685 6356971  ‐   ‐   ‐   ‐  NO HOLLOW

Windbreak  Zone 6 13/03/2015 R80 MT HOLLOW 599650 6356979  ‐   ‐   ‐   ‐  NO HOLLOW

Windbreak  Zone 6 13/03/2015 R81 MT HOLLOW 599634 6356983  ‐   ‐   ‐   ‐  NO HOLLOW

Windbreak  Zone 6 13/03/2015 R82 MT HOLLOW 599573 6356995 YES YES YES YES YES

Windbreak  Zone 6 13/03/2015 R83 MT HOLLOW 599541 6357003  ‐   ‐   ‐   ‐  NO HOLLOW

Windbreak  Zone 6 13/03/2015 R84 MT HOLLOW 599439 6357022 YES YES YES YES YES

Windbreak  Zone 6 13/03/2015 R85 ST HOLLOW 599432 6357026 YES YES NO YES NO

Windbreak  Zone 6 13/03/2015 R86 ST HOLLOW 599421 6357028 YES YES YES YES YES

Rectangle Vegetation Patch  Zone 4 13/03/2015 R87 MT HOLLOW 599376 6357046 YES YES YES YES YES

Rectangle Vegetation Patch  Zone 4 13/03/2015 R87 MT HOLLOW 599376 6357046 YES YES YES YES YES

Rectangle Vegetation Patch  Zone 4 13/03/2015 R87 MT HOLLOW 599376 6357046 YES YES YES YES YES

Rectangle Vegetation Patch  Zone 4 16/03/2015 R88 MT HOLLOW 599151 6357117 YES NO YES YES NO

Rectangle Vegetation Patch  Zone 4 16/03/2015 R88 MT HOLLOW 599151 6357117 YES NO YES YES NO

Rectangle Vegetation Patch  Zone 4 16/03/2015 R88 MT HOLLOW 599151 6357117 YES YES NO YES NO

Rectangle Vegetation Patch  Zone 4 16/03/2015 R89 ST HOLLOW 599088 6357164 YES YES NO YES NO

Rectangle Vegetation Patch  Zone 4 16/03/2015 R89 ST HOLLOW 599088 6357164 YES YES NO YES NO

Rectangle Vegetation Patch  Zone 4 16/03/2015 R89 ST HOLLOW 599088 6357164 YES YES NO YES NO

Rectangle Vegetation Patch  Zone 4 16/03/2015 R89 ST HOLLOW 599088 6357164 YES YES YES YES YES

Rectangle Vegetation Patch  Zone 4 16/03/2015 R89 ST HOLLOW 599088 6357164 YES YES YES YES YES

Rectangle Vegetation Patch  Zone 4 16/03/2015 R90 TN NEST 599079 6357194  ‐   ‐   ‐   ‐  NEST

Rectangle Vegetation Patch  Zone 4 16/03/2015 R91 MT HOLLOW 599077 6357188  ‐   ‐   ‐   ‐  NO HOLLOW

Rectangle Vegetation Patch  Zone 4 16/03/2015 R92 ST HOLLOW 599129 6357143 YES YES NO YES NO

Rectangle Vegetation Patch  Zone 4 16/03/2015 R92 ST HOLLOW 599129 6357143 YES YES NO YES NO

Rectangle Vegetation Patch  Zone 4 16/03/2015 R93 ST HOLLOW 599216 6357150 NO YES YES YES NO

Rectangle Vegetation Patch  Zone 4 18/03/2015 R94 MT HOLLOW 599357 6357131 YES YES NO NO NO

Rectangle Vegetation Patch  Zone 4 16/03/2015 R95 TN NEST 599141 6357253  ‐   ‐   ‐   ‐  NEST

Rectangle Vegetation Patch  Zone 4 16/03/2015 R96 MT HOLLOW 599139 6357253 YES YES NO NO NO

Rectangle Vegetation Patch  Zone 4 16/03/2015 R97 MT HOLLOW 599182 6357255  ‐   ‐   ‐   ‐  NO HOLLOW

Rectangle Vegetation Patch  Zone 4 18/03/2015 R98 MT HOLLOW 599480 6357218 YES YES YES YES YES

Rectangle Vegetation Patch  Zone 4 18/03/2015 R98 MT HOLLOW 599480 6357218 YES YES YES YES YES

Rectangle Vegetation Patch  Zone 4 18/03/2015 R99 TN NEST 599399 6357743  ‐   ‐   ‐   ‐  NEST

Rectangle Vegetation Patch  Zone 4 12/10/2015 O01 MT HOLLOW 599495 6357350 YES YES YES YES YES

Rectangle Vegetation Patch  Zone 4 13/03/2015 XX1 MT HOLLOW 601142 6356731 YES YES YES YES YES

Rectangle Vegetation Patch  Zone 4 13/03/2015 XX1 MT HOLLOW 601142 6356731 YES YES YES YES YES

Rectangle Vegetation Patch  Zone 4 13/03/2015 XX1 MT HOLLOW 601142 6356731 YES YES YES YES YES

Rectangle Vegetation Patch  Zone 4 13/03/2015 XX1 MT HOLLOW 601142 6356731 YES YES YES YES YES

Rectangle Vegetation Patch  Zone 4 13/03/2015 XX1 MT HOLLOW 601142 6356731 YES YES YES YES YES

Rectangle Vegetation Patch  Zone 4 13/03/2015 XX2 MT HOLLOW 599511 6356945 YES YES YES YES YES

Rectangle Vegetation Patch  Zone 4 13/03/2015 XX2 MT HOLLOW 599511 6356945 YES YES YES YES YES

Rectangle Vegetation Patch  Zone 4 18/03/2015 XX3 MT HOLLOW 599563 6357274 YES YES YES YES YES

Rectangle Vegetation Patch  Zone 4 18/03/2015 XX3 MT HOLLOW 599563 6357274 YES YES YES YES YES

Rectangle Vegetation Patch  Zone 4 18/03/2015 XX3 MT HOLLOW 599563 6357274 YES YES YES YES YES

Rectangle Vegetation Patch  Zone 4 18/03/2015 XX3 MT HOLLOW 599563 6357274 YES YES YES YES YES

Rectangle Vegetation Patch  Zone 4 18/03/2015 XX3 MT HOLLOW 599563 6357274 YES YES NO YES NO

Rectangle Vegetation Patch  Zone 4 18/03/2015 XX3 MT HOLLOW 599563 6357274 YES YES NO YES NO



West Vegetation Patch Zone 8  27/04/2015 XX4 MT HOLLOW 635217 6318485  ‐   ‐   ‐   ‐  NO HOLLOW

West Vegetation Patch Zone 8  27/04/2015 XX5 MT HOLLOW 635217 6318485 NO YES YES  YES NO

Northparkes Lane (South) Zone 3 27/10/2015 N01 TN NEST 599509 6357813  ‐   ‐   ‐   ‐  NEST

Northparkes Lane (South) Zone 3 27/10/2015 N02 TN NEST 599514 6357811  ‐   ‐   ‐   ‐  NEST

Northparkes Lane (South) Zone 3 27/10/2015 N03 TN NEST 600464 6357628  ‐   ‐   ‐   ‐  NEST

Northparkes Lane (South) Zone 3 27/10/2015 N04 TN NEST 600607 6357613  ‐   ‐   ‐   ‐  NEST

Northparkes Lane (South) Zone 3 27/10/2015 N05 TN NEST 600643 6357594  ‐   ‐   ‐   ‐  NEST

McClintocks Lane  Zone 9 NOT CLEARED M01 MT HOLLOW 602134 6353851 NOT CLEARED NOT CLEARED NOT CLEARED NOT CLEARED NOT CLEARED

McClintocks Lane  Zone 9 22/05/2015 M02 ST HOLLOW 602373 6353898 NO NO NO NO NO

McClintocks Lane  Zone 9 20/05/2015 M03 MT HOLLOW 602363 6353914 NO NO NO NO NO

McClintocks Lane  Zone 9 22/05/2015 M04 MT HOLLOW 602202 6353923 YES YES YES NO NO

McClintocks Lane  Zone 9 22/05/2015 M05 MT HOLLOW 602202 6353923 NO NO NO NO NO

McClintocks Lane  Zone 9 22/05/2015 M06 MT HOLLOW 602178 6353934 NO NO NO NO NO

McClintocks Lane  Zone 9 20/05/2015 M07 MT HOLLOW 602151 6353953 NO NO NO NO NO

McClintocks Lane  Zone 9 22/05/2015 M08 MT HOLLOW 602151 6353953 NO NO NO NO NO

McClintocks Lane  Zone 9 22/05/2015 M09 MT HOLLOW 602029 6353968 YES YES YES YES YES

McClintocks Lane  Zone 9 22/05/2015 M10 MT HOLLOW 601958 6353978 YES YES NO YES NO

McClintocks Lane  Zone 9 22/05/2015 M10 MT HOLLOW 601958 6353978 YES YES NO YES NO

McClintocks Lane  Zone 9 22/05/2015 M10 MT HOLLOW 601958 6353978 YES YES YES YES YES

McClintocks Lane  Zone 9 22/05/2015 M10 MT HOLLOW 601958 6353978 YES YES YES YES YES

McClintocks Lane  Zone 9 22/05/2015 M11 MT HOLLOW 601782 6354000 YES YES YES YES YES

McClintocks Lane  Zone 9 22/05/2015 M11 MT HOLLOW 601782 6354000 YES YES NO YES NO

McClintocks Lane  Zone 9 20/05/2015 M12 MT HOLLOW 601416 6354073 YES YES YES YES YES

McClintocks Lane  Zone 9 22/05/2015 M13 MT HOLLOW 601107 6354127 YES YES YES YES YES

McClintocks Lane  Zone 9 22/05/2015 M14 MT HOLLOW 601059 6354122 YES YES NO YES NO

McClintocks Lane  Zone 9 20/05/2015 M15 HL HOLLOW 600975 6354133 YES NO YES NO NO

McClintocks Lane  Zone 9 22/05/2015 M16 MT HOLLOW 600934 6354147 YES YES YES YES YES

McClintocks Lane  Zone 9 22/05/2015 M17 MT HOLLOW 600924 6354148 YES YES YES YES YES

McClintocks Lane  Zone 9 22/05/2015 M18 MT HOLLOW 600947 6354159 YES YES NO YES YES

McClintocks Lane  Zone 9 22/05/2015 M18 MT HOLLOW 600947 6354159 YES YES YES YES YES

McClintocks Lane  Zone 9 20/05/2015 M19 MT HOLLOW 600934 6354158 YES YES YES YES YES

McClintocks Lane  Zone 9 20/05/2015 M20 MT HOLLOW 600929 6354159 YES YES YES YES YES

McClintocks Lane  Zone 9 20/05/2015 M21 MT HOLLOW 600929 6354159 YES YES YES YES YES

McClintocks Lane  Zone 9 20/05/2015 M22 MT HOLLOW 600860 6354167  ‐   ‐   ‐   ‐  NO HOLLOW

McClintocks Lane  Zone 9 20/05/2015 M23 MT HOLLOW 600848 6354170 YES YES YES YES YES

McClintocks Lane  Zone 9 20/05/2015 M23 TN NEST 600848 6354170  ‐   ‐   ‐   ‐  NEST

McClintocks Lane  Zone 9 20/05/2015 M24 MT HOLLOW 600828 6354173 NO NO NO NO NO

McClintocks Lane  Zone 9 20/05/2015 M25 HL HOLLOW 600667 6354200 NO NO NO NO NO

McClintocks Lane  Zone 9 20/05/2015 M26 MT HOLLOW 600667 6354200 YES YES YES YES YES

McClintocks Lane  Zone 9 20/05/2015 M27 MT HOLLOW 600494 6354225 YES YES YES YES YES

McClintocks Lane  Zone 9 20/05/2015 M28 MT HOLLOW 600437 6354244 YES YES YES YES YES

McClintocks Lane  Zone 9 20/05/2015 M29 MT HOLLOW 600398 6354239 YES YES YES YES YES

McClintocks Lane  Zone 9 20/05/2015 M30 MT HOLLOW 600350 6354261 YES YES YES YES YES

McClintocks Lane  Zone 9 20/05/2015 M31 MT HOLLOW 600322 6354262 YES YES YES YES YES

McClintocks Lane  Zone 9 20/05/2015 M32 MT HOLLOW 600312 6354256 YES YES YES YES YES

McClintocks Lane  Zone 9 20/05/2015 M33 MT HOLLOW 600188 6354284  ‐   ‐   ‐   ‐  NO

McClintocks Lane  Zone 9 20/05/2015 M34 MT HOLLOW 600188 6354284 YES NO YES YES NO

McClintocks Lane  Zone 9 9/06/2015 M35 MT HOLLOW 598527 6357663 YES YES YES YES YES

McClintocks Lane  Zone 9 9/06/2015 M36 MT HOLLOW 602750 6353878 YES YES YES YES YES



McClinktocks Lane  ‐ Bogan Road 

Intersection Upgrade

Zone 10 6/07/2015 M100 MT HOLLOW 602798 6353832 YES YES NO NO NO

McClinktocks Lane  ‐ Bogan Road 

Intersection Upgrade

Zone 10 6/07/2015 M101 MT HOLLOW 602853 6353504 YES NO YES YES NO

McClinktocks Lane  ‐ Bogan Road 

Intersection Upgrade

Zone 10 6/07/2015 M102 MT HOLLOW 602849 6353529 YES YES YES YES YES

McClinktocks Lane  ‐ Bogan Road 

Intersection Upgrade

Zone 10 6/07/2015 M103 MT HOLLOW 602843 6353558 YES YES YES YES YES

McClinktocks Lane  ‐ Bogan Road 

Intersection Upgrade

Zone 10 6/07/2015 M104 MT HOLLOW 602830 6353663 YES NO YES YES NO

McClinktocks Lane  ‐ Bogan Road 

Intersection Upgrade

Zone 10 6/07/2015 M104 MT HOLLOW 602830 6353663 YES YES YES NO NO

McClinktocks Lane  ‐ Bogan Road 

Intersection Upgrade

Zone 10 6/07/2015 M105 MT HOLLOW 602781 6353994 YES NO YES NO NO

McClinktocks Lane  ‐ Bogan Road 

Intersection Upgrade

Zone 10 6/07/2015 M106 MT HOLLOW 602781 6353996 YES YES YES YES YES

McClinktocks Lane  ‐ Bogan Road 

Intersection Upgrade

Zone 10 6/07/2015 M106 MT HOLLOW 602781 6353996 YES YES YES NO NO

McClinktocks Lane  ‐ Bogan Road 

Intersection Upgrade

Zone 10 6/07/2015 M107 MT HOLLOW 602772 6354026 YES YES YES NO NO

McClinktocks Lane  ‐ Bogan Road 

Intersection Upgrade

Zone 10 6/07/2015 M107 MT HOLLOW 602772 6354026 YES NO YES YES NO

McClinktocks Lane  ‐ Bogan Road 

Intersection Upgrade

Zone 10 6/07/2015 M108 TN NEST 602774 6354042  ‐   ‐   ‐   ‐  NEST

McClinktocks Lane  ‐ Bogan Road 

Intersection Upgrade

Zone 10 NOT CLEARED M109 MT HOLLOW 602759 6354128 NOT CLEARED NOT CLEARED NOT CLEARED NOT CLEARED NOT CLEARED

McClinktocks Lane  ‐ Bogan Road 

Intersection Upgrade

Zone 10 6/07/2015 M110 MT HOLLOW 602737 6354217 YES YES NO NO NO

McClinktocks Lane  ‐ Bogan Road 

Intersection Upgrade

Zone 10 6/07/2015 M110 MT HOLLOW 602737 6354217 YES YES YES NO NO

McClinktocks Lane  ‐ Bogan Road 

Intersection Upgrade

Zone 10 6/07/2015 M111 MT HOLLOW 602733 6354128 YES YES NO NO NO

McClinktocks Lane  ‐ Bogan Road 

Intersection Upgrade

Zone 10 6/07/2015 M111 MT HOLLOW 602733 6354128 YES YES NO NO NO

McClinktocks Lane  ‐ Bogan Road 

Intersection Upgrade

Zone 10 6/07/2015 M111 MT HOLLOW 602733 6354128 YES YES NO NO NO

McClinktocks Lane  ‐ Bogan Road 

Intersection Upgrade

Zone 10 6/07/2015 M111 MT HOLLOW 602733 6354128 YES YES YES NO NO

McClinktocks Lane  ‐ Bogan Road 

Intersection Upgrade

Zone 10 6/07/2015 M112 MT HOLLOW 602748 6354048 YES YES YES NO NO

McClinktocks Lane  ‐ Bogan Road 

Intersection Upgrade

Zone 10 NOT CLEARED M113 MT HOLLOW 602754 6354015 NOT CLEARED NOT CLEARED NOT CLEARED NOT CLEARED NOT CLEARED

McClinktocks Lane  ‐ Bogan Road 

Intersection Upgrade

Zone 10 NOT CLEARED M114 MT HOLLOW 602759 6353962 NOT CLEARED NOT CLEARED NOT CLEARED NOT CLEARED NOT CLEARED

McClinktocks Lane  ‐ Bogan Road 

Intersection Upgrade

Zone 10 NOT CLEARED M115 MT HOLLOW 602758 6353926 NOT CLEARED NOT CLEARED NOT CLEARED NOT CLEARED NOT CLEARED

McClinktocks Lane  ‐ Bogan Road 

Intersection Upgrade

Zone 10 6/07/2015 M116 TN NEST 602780 6353892  ‐   ‐   ‐   ‐  NEST

McClinktocks Lane  ‐ Bogan Road 

Intersection Upgrade

Zone 10 6/07/2015 M117 MT HOLLOW 602757 6353889  ‐   ‐   ‐   ‐  NO HOLLOW



McClinktocks Lane  ‐ Bogan Road 

Intersection Upgrade

Zone 10 6/07/2015 M122 MT HOLLOW 602842 6353580 YES YES YES NO NO

McClinktocks Lane  ‐ Bogan Road 

Intersection Upgrade

Zone 10 6/07/2015 M122 MT HOLLOW 602842 6353580 YES NO YES NO NO

McClinktocks Lane  ‐ Bogan Road 

Intersection Upgrade

Zone 10 6/07/2015 M123 MT HOLLOW 602863 6353410 YES YES YES YES YES

McClinktocks Lane  ‐ Bogan Road 

Intersection Upgrade

Zone 10 6/07/2015 M124 MT HOLLOW 602820 6353552 YES YES YES NO NO

McClinktocks Lane  ‐ Bogan Road 

Intersection Upgrade

Zone 10 6/07/2015 M118 MT HOLLOW 602785 6353840 YES NO YES YES NO

McClinktocks Lane  ‐ Bogan Road 

Intersection Upgrade

Zone 10 6/07/2015 M118 MT HOLLOW 602785 6353840 YES YES YES YES YES

McClinktocks Lane  ‐ Bogan Road 

Intersection Upgrade

Zone 10 6/07/2015 M118 MT HOLLOW 602785 6353840 YES YES YES NO NO

McClinktocks Lane  ‐ Bogan Road 

Intersection Upgrade

Zone 10 6/07/2015 M119 MT HOLLOW 602768 6354077 YES NO YES NO NO

McClinktocks Lane  ‐ Bogan Road 

Intersection Upgrade

Zone 10 6/07/2015 M120 MT HOLLOW 602791 6353947 YES YES NO YES NO

McClinktocks Lane  ‐ Bogan Road 

Intersection Upgrade

Zone 10 6/07/2015 M120 MT HOLLOW 602791 6353947 YES YES NO YES NO

McClinktocks Lane  ‐ Bogan Road 

Intersection Upgrade

Zone 10 6/07/2015 M120 MT HOLLOW 602791 6353947 YES YES NO YES NO

McClinktocks Lane  ‐ Bogan Road 

Intersection Upgrade

Zone 10 6/07/2015 M120 MT HOLLOW 602791 6353947 YES YES YES NO NO

McClinktocks Lane  ‐ Bogan Road 

Intersection Upgrade

Zone 10 6/07/2015 M121 MT HOLLOW 602827 6353716 YES NO NO YES NO

McClinktocks Lane  ‐ Bogan Road 

Intersection Upgrade

Zone 8  7/07/2015 Y01 TN NEST 598761 6356980  ‐   ‐   ‐   ‐  NEST

McClinktocks Lane  ‐ Bogan Road 

Intersection Upgrade

Zone 10 8/07/2015 M130 MT HOLLOW 602859 6353501 YES YES NO YES NO

McClinktocks Lane  ‐ Bogan Road 

Intersection Upgrade

Zone 10 8/07/2015 M130 MT HOLLOW 602859 6353501 YES YES YES YES YES



SUMMARY OF RESULTS 

Number of hollows ‐ total 170

Number of hollows ‐ suitable for superb parrot 65

Number of nests 22

Number of features that were initially marked during 

preclearance surveys but were not cleared 

11
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of the content. 
 
 
 
Signed:  
 
 
Dr Donna Johnston 
Restoration Ecologist 
PhD, B.App.Sc (Hons) MEIANZ  
 
Draft submitted: 8th December 2015 
Reviewed by:   Roisin Feeney, 17th February 2016     
Final Report submitted: 29th February 2016 
 
 
DnA Environmental 
417 Mandurama Rd  
Mandurama 
NSW 2792 
  
Ph/Fax: (02) 63 675 251 
Mobile: 0408 221 922  
donna@dnaenviro.com.au 
 
 
ABN 19 607 392 634 
 
Acknowledgements 
 
The field work, data analyses and resultant report were undertaken and prepared by Dr Donna 
Johnston and Andrew Johnston from DnA Environmental. Roisin Feeney provided escort assistance 
around the Kokoda property. 
 
 
  



 2015 Kokoda Offset Area Ecological Monitoring Report  
 

Prepared by DnA Environmental December 2015 iii 

Executive summary 
 
The 2015 Kokoda Offset Area (KOA) ecological monitoring report is a result of work carried out by DnA 
Environmental on behalf of Northparkes Mines (NPM) as part of the Biodiversity Offset Strategy and 
Voluntary Conservation Agreement with Office of Environment and Heritage (OEH). The Biodiversity 
Offset Management Plan (BOMP) (Umwelt 2014a) was prepared to guide the ongoing management of 
the Kokoda Offset Area for biodiversity conservation and enhancement purposes. The BOMP was 
prepared in accordance with the NSW Project Approval requirements issued for the NPM Step Change 
Project and provides a framework for the implementation of ecological management actions, 
regeneration strategies, controls and monitoring programs for the Kokoda Offset Site.  
 
This ecological monitoring report describes the ecological monitoring methodology and presents the 
results of the annual ecological monitoring program established in 2015. The primary objective of the 
annual monitoring program is to compare the progress of natural regeneration and/or active 
revegetation areas by comparing a selection of ecological performance targets or completion criteria 
against less disturbed areas of remnant vegetation (reference sites) that are representative of the 
desired vegetation assemblage as described in the BOMP. 
 
The Kokoda Offset Site is 350 hectares and is located in the Mandagery locality of the Central West 
Slopes of NSW, approximately 52 kilometres south-east of the Northparkes mine. Historically the 
property has been grazed by sheep and cattle but under the new Conservation Agreement with NPM 
and OEH, the property will remain free from domestic livestock grazing. Vegetation surveys undertaken 
by Umwelt indicate the property is comprised of ten different vegetation communities consisting of 
derived grasslands and a variety of different woodlands communities which vary according to soil type, 
topography and historical land practices. 
 
The Umwelt surveys indicated there are approximately 96 ha of Derived Native Grasslands (DNG) once 
thought to have been Eucalyptus microcarpa (Grey Box) Grassy Woodland which conform to the TSC 
Act listed Inland Grey Box Woodland EEC and the EPBC Act listed Grey Box (Grassy Woodlands and 
Derived Native Grasslands of South-eastern Australia EEC. As part of the BOMP these DNG areas will 
be regenerated to their original Grey Box Grassy woodland community. The remaining 15 ha area of 
DNG are thought to have been dominated by Eucalyptus dwyeri (Dwyer’s Red Gum) – E. microcarpa 
(Grey Box) – E. sideroxylon (Mugga Ironbark) – Callitris endlicheri (Black Cypress Pine) community, 
and these will also be regenerated to the original woodland structure. 
 
There is a very small area (2.2 ha) of E. albens (White Box) Grassy Woodland which conforms to the 
TSC Act listed E. albens (White Box) – E. melliodora (Yellow Box) – E. blakelyi (Blakely’s Red Gum) 
Woodland EEC and the EPBC Act listed E. albens (White Box) – E. melliodora (Yellow Box) – E. 
blakelyi (Blakely’s Red Gum) Grassy Woodland and Derived Native Grassland CEEC. All areas of 
remnant woodland within the Kokoda Offset Area will be managed to improve wildlife habitat and 
biodiversity outcomes. 
 
In 2014 Umwelt implemented the first ecological surveys and established 16, 20 x 20m monitoring sites 
across the range of vegetation communities and management zones at the KOA. The results of these 
surveys are provided in Umwelt (2014b). In 2015, DnA Environmental was engaged to review the 
monitoring program and establish a comprehensive range of ecological data which will fulfil the 
monitoring and reporting requirements of the BOMP. The monitoring programs aim to establish clearly 
defined, repeatable and consistent methodologies for monitoring changes in various aspects of 
ecosystem function, succession and long-term sustainability. Part of this process includes: 

 Establishing a range of relevant reference sites to compare and track the progress and 
inherent ecosystem function of revegetation areas; 

 Selecting a range of suitable reference sites that reflect the desired final land use, 
biodiversity targets, historical disturbances and local community expectations; and 
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 Undertaking a monitoring program that provides simple but informative and reliable 
information that indicates positive recovery trends or rapid detection of rehabilitation 
failure. 

 
At Kokoda, a range of Key Performance Indicators (KPI’s) were quantified by data obtained from 
replicated reference sites which were representative of the Grey Box Woodland EEC and Dwyer’s Red 
Gum woodland. All ecological performance indicators are quantified by range values measured from 
these reference sites which form both an upper and lower KPI targets. The same ecological 
performance indicators are also measured in the revegetation/rehabilitation sites and these should 
equal or exceed these values, or at least demonstrate an increasing trend.  
 
These Key Performance Indicators have been further separated into “Primary performance indicators” 
and “Secondary performance indicators”. Primary performance indicators are those chosen as essential 
completion criteria targets, and have been identified as those that will satisfy requirements identified 
within the BOMP. The range values of each ecological performance indicator are adapted annually to 
reflect seasonal conditions and disturbance events. Secondary performance indicators are those that 
would be desirable to achieve but do not necessarily have a direct affect on consent conditions or 
meeting biodiversity targets 
 
In 2015, 17 permanent monitoring sites were established across the range of vegetation communities 
which included: 

• three Grey Box Grassy woodland reference sites; 
• five DNG sites which will be regenerated back to Grey Box Grassy woodland; 
• three Dwyer’s Red Gum – Grey Box – Mugga Ironbark – Black Cypress woodland reference 

sites; 
• three DNG which will be regenerated back to the Dwyer’s Red Gum – Grey Box – Mugga 

Ironbark – Black Cypress woodland community; 
• One White Box Grassy Woodland CEEC; 
• One Grey Box – Ironbark woodland; and 
• One Dwyer’s Red Gum – Grey Box – Mugga Ironbark – Black Cypress Pine Forest which was 

mapped as low quality woodland. 
 
The monitoring methodology adopted at Kokoda is consistent with that used in the NPM rehabilitation 
monitoring program (DnA Environmental 2009 – 2014) and the Estcourt Offset Area ecological 
monitoring program (DnA Environmental 2010 - 2014). The methodology includes a combination of 
Landscape Function Analyses (CSIRO Tongway & Hindley 1996), accredited soil analyses and various 
measurements of ecosystem diversity and habitat values based on and adapted from the Biometric 
methodology (Gibbons 2002, Gibbons et al 2008a, 2008b). 
  
The annual vegetation monitoring will aim to be undertaken during spring where possible and this year 
was undertaken from 28th September – 1st October.  
 
Grey Box woodlands: Summary of results 
 
The three Grey Box woodland reference sites were characterised by having a mature tree canopy and 
a well developed decomposing leaf litter layer with a sparse cover of native perennial forbs and 
grasses. The White Box and Ironbark woodlands also had a mature tree canopy and while both sites 
had a well developed leaf litter layer, native grasses and forbs were more abundant in the White Box 
woodland, while in the Ironbark woodland there was an understorey of low and scattered shrubs. While 
the Grey Box revegetation sites presently existed as degraded pastures and were structurally different 
to the woodland reference sites, they typically had good ground cover comprised of a combination of 
annual and perennial plants and cryptogams.  
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Despite the lack of a mature tree canopy, the Grey Box revegetation sites tended to be more stable 
than the reference sites due to the higher abundance of perennial ground covers, very hard soil crusts 
which were usually contained a significant abundance of cryptogam cover and subsequently there 
tended to be less evidence of erosion or deposition within these sites. The revegetation sites however 
had a lower infiltration and nutrient recycling capacity largely due to lack of a mature overstorey, 
undeveloped leaf litter layer and hard surface crusts. 
 
The White Box grassy woodland was the most ecologically functional site with the sum total score of 
170.3 out of a possible score of 300. This site contained high patch area, a mature tree canopy and 
well developed grassy ground cover layer, with high levels of decomposing litter and had very stable 
soils. The Grey Box woodland sites GBWood3 and GBWood2 were the next most functional 
communities but did not tend to have such high levels of these attributes and scored 168.4 and 164.3 
respectively. The derived grasslands GBReveg1, GBReveg4 and GBReveg3 that will be revegetated to 
Grey Box woodland were presently more functional than GBWood1 and the Ironbark woodland. These 
two woodland areas had also been severely degraded through a long grazing history with the 
herbaceous understorey having been severely depleted and the soils were compacted and these sites 
scored 159.7 and 159.5 respectively. The least functional communities were presently GBReveg5 
which scored 155.6 and GBReveg2 with 151.8.  
 
In the reference sites the density of trees and mature shrubs (>5cm dbh) ranged from 8 – 21 individuals 
and were dominated by Eucalyptus microcarpa (Grey Box). They were typically in good to medium 
health but all sites contained some individuals in a state of advanced dieback or were stags. The White 
Box woodland was dominated by E. albens but a Callitris endlicheri and E. blakelyi were also preset 
with most trees being in good to medium health and a large percentage (63%) of them were bearing 
reproductive structures. The Ironbark woodland was dominated by a mixture of E. albens, E. dealbata 
and E. sideroxylon with several E. microcarpa and a single Callitris endlicheri. Most individuals were in 
medium to poor health and there several dead individuals. No trees or mature shrubs were recorded in 
the Grey Box revegetation areas. 
 
Shrub and juvenile tree densities were relatively low 1 – 18 individuals (25 – 450 stems per hectare) 
and these were represented by 1- 4 species. Species included juvenile E. microcarpa, Acacia implexa, 
A. paradoxa (Kangaroo Thorn), Brachyloma daphnoides (Daphne Heath) or Cassinia laevis (Cough 
Bush). In the White Box woodland there was one small Acacia implexa. In the Ironbark woodland, there 
were 108 individuals which were dominated by Brachyloma daphnoides. Most individuals in the 
reference sites were less than 0.5m in height. No juvenile trees or shrubs were recorded in the Grey 
Box revegetation areas. 
 
Total ground cover, which is a combination of leaf litter, annual plants, cryptogams, rocks, logs and live 
perennial plants (<0.5m in height) was relatively high in the woodland reference sites and ranged from 
90.5 – 99.5%. In IronWood1 total ground cover was slightly lower with 86.5% while in the White Box 
woodland and derived grassland revegetation sites there was 98.5 – 100% ground cover. 
 
In the Grey Box woodland reference sites and the White Box and Ironbark woodlands the most 
dominant form of ground cover was dead leaf litter but there was also a small contribution of cover 
provided by scattered perennial plants and fallen branches, and there may have been an occasional 
annual plant or rock. The White Box woodland had a higher cover of perennial ground cover, while in 
the Ironbark woodland, cryptogams and logs were also important. In comparison the revegetation sites 
were presently dominated by various proportions of annual plants and dead leaf litter and had a higher 
cover of perennial ground covers and cryptogams. The reference sites were also characterised by 
having a mature canopy cover which exceeded 6.0m in height with low hanging braches also providing 
occasional projected cover in the lower height classes. The White Box woodland had a similar 
overstorey structure while in Ironwood1, the scattered low shrubs provided some structural diversity 0.5 
– 2.0m in height. 
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In the reference sites total floristic diversity was highly variable with 23 – 39 species recorded. The 
White Box woodland contained the highest total species diversity with 51 species while there were 35 
species recorded in the Ironbark woodland. Floristic diversity in the derived grasslands ranged from a 
low diversity of 30 species (GBReveg3) to a high of 45 species (GBReveg2). Native species were more 
diverse than exotic species in sites WBWood1, IronWood1 as well as the derived grasslands 
GBReveg2 and GBReveg4. While only one exotic species was recorded in IronWood1, all other sites 
contained more exotic species than were recorded in the woodland reference sites and were therefore 
weedier than desired.  
 
In IronWood1, 100% of the live ground covers were endemic species but in the White Box woodland 
native species provided 78.3% cover and was weedier than desired. In the derived grasslands the 
highest cover of native plants was recorded in GBReveg2 with 61.7% endemic cover, while the lowest 
was recorded in GBReveg1 and GBReveg3 which had low scores of 27.2% and 27.8% respectively. 
Therefore all revegetation areas were presently dominated by exotic species and weedier than desired.  
 
The White Box and Ironbark woodlands were comprised of an adequate representation of the major 
plant groups but there was a slightly low diversity of herbs in IronWood1. In the derived grassland 
revegetation areas there was also an adequate representation of most growth forms except that there 
were no tree species. While there were also no shrubs in the grassland areas, no shrubs were recorded 
in the GBWood01 reference site.  
 
There were 140 species recorded across the Grey Box monitoring sites with 41 (29%) of these being 
exotic species. The exotic annual Hypochaeris glabra (Smooth Catsear) was recorded in all sites 
including the three reference sites and White Box and Ironbark woodlands. Exotic annuals Arctotheca 
calendula (Capeweed), Anagallis arvensis (Scarlet Pimpernel) and Briza minor (Shivery Grass) were 
also very common. Common native species included Aristida ramosa (Threeawn Grass), Austrostipa 
scabra subsp. falcata (Speargrass), Bothriochloa macra (Red-leg Grass), Elymus scaber (Common 
Wheatgrass) and Cheilanthes sieberi subsp. sieberi (Rock Fern).  
 
In the Grey Box woodland reference sites no species was particularly abundant in the understorey with 
only Austrostipa scabra subsp. falcata (Speargrass) meeting the required criteria in one site 
(GBWood01). Austrostipa scabra subsp. falcata was also the most abundant in the White Box 
woodland along with Hydrocotyle laxiflora (Stinking Pennywort). In the Ironbark woodland Brachyloma 
daphnoides (Daphne Heath) provided the most ground cover. The derived grasslands were dominated 
by a different range of species with most cover provided exotic annual grasses especially Vulpia 
muralis (Rats-tail Fescue) and Aira cupaniana (Silvery Hairgrass). Other common species included the 
exotics Trifolium angustifolium (Narrow-leaf Clover) and Hypochaeris glabra (Smooth Catsear) and the 
natives Bothriochloa macra (Red-leg Grass) and Rytidosperma racemosum (Wallaby Grass). 
 
The soils in the Grey Box reference sites were very strongly acidic, with the remaining sites being 
similar to or within desirable levels and were non saline and non sodic. Most sites were also low in 
organic matter, Phosphorous and CEC. The results indicate there were slightly to moderately elevated 
levels of Potassium and significantly high concentrations of Iron in most of the Grey Box sites, including 
the three reference sites indicating these may be naturally occurring. 
 
Performance of the woodland revegetation monitoring sites against “proposed” Primary 
Completion Performance Indicators 
  
The table below indicates the performance of the woodland revegetation monitoring sites against a 
selection of proposed Primary Completion Performance Indicators. The selection of criteria has been 
presented in order of rehabilitation phases according to the ESG3 MOP guidelines (excluding Phase 1: 
Decommissioning). The range values of the ecological performance targets are amended annually. 
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Revegetation sites meeting or exceeding the range values of their representative community type i.e. 
Grey Box woodland reference sites have been identified with a coloured box and have therefore been 
deemed to meet these primary completion performance targets this year. Hashed coloured boxes 
indicate they may be outside of the reference target ranges, but within acceptable agricultural limits. 
 
Performance of the Grey Box revegetation sites against primary completion performance indicators for Grey Box 
woodland communities in 2015. 

Rehabilitation 
Phase 

Aspect or 
ecosystem 
component 

Performance 
Indicators 

Unit of 
measurement 

Grey Box 
Woodland 
ecosystem 
range 2015 GB

Re
ve

g 
1 

GB
Re

ve
g 

2 

GB
Re

ve
g 

3 

GB
Re

ve
g 

4 

GB
Re

ve
g 

5 

W
BW

oo
d 

1 

Iro
nW

oo
d 

1 

Performance indicators are quantified by the range of values 
obtained from replicated reference sites Lower  Upper 2015 

Phase 2: 
Landform 
establishment 
and stability 

Active 
erosion 

No. 
Rills/Gullies No. 0 0 0 0 0 0 0 0 0 

Phase 3: 
Growth 
medium 
development 

Soil 
chemical, 
physical 
properties 
and 
amelioration 

pH 

pH (5.6 - 7.3) 4.9 5.2 6.5 5.8 6.1 5.9 6.0 5.8 5.0 

Organic 
Matter % (>4.5) 4.7 7.8 2.6 4.6 1.9 1.7 2.2 1.5 4.2 

Nitrate 

ppm (>12.5) 1.5 1.8 2.6 2.1 2.3 2.5 2.2 1.8 1.5 

Phase 4: 
Ecosystem & 
Landuse 
Establishment 

Landscape 
Function 
Analysis 
(LFA): 
Landform 
stability and 
organisation 

LFA Stability 

% 62.8 65.0 73.6 73.0 72.0 71.0 69.1 62 62.4 

LFA 
Landscape 
organisation  % 100 100 100 100 100 100 100 100 100 

Vegetation 
diversity 

Diversity of 
shrubs and 
juvenile trees  

species/area 1 4 0 0 0 0 0 1 7 

% population 100 100 0 0 0 0 0 100 100 

Exotic 
species 
richness 

<No./area 6 7 18 13 17 16 18 12 1 

Vegetation 
density Density of 

shrubs and 
juvenile trees 

No./area 1 18 0 0 0 0 0 1 108 

Ecosystem 
composition Trees No./area 1 2 0 0 0 0 0 3 6 

Shrubs No./area 0 3 0 0 0 0 0 1 6 

Herbs No./area 14 20 20 32 18 17 21 33 12 
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Rehabilitation 
Phase 

Aspect or 
ecosystem 
component 

Performance 
Indicators 

Unit of 
measurement 

Grey Box 
Woodland 
ecosystem 
range 2015 GB

Re
ve

g 
1 

GB
Re

ve
g 

2 

GB
Re

ve
g 

3 

GB
Re

ve
g 

4 

GB
Re

ve
g 

5 

W
BW

oo
d 

1 

Iro
nW

oo
d 

1 

Phase 5: 
Ecosystem & 
Landuse 
Development 

Landscape 
Function 
Analysis 
(LFA): 
Landform 
function and 
ecological 
performance 

LFA 
Infiltration 

% 49.7 53.5 46.2 38.4 43.3 44.3 42.9 54.4 51.1 

LFA Nutrient 
recycling 

% 47.2 50.7 41.6 40.4 44.6 46 43.6 53.9 46 

Protective 
ground 
cover 

Perennial 
plant cover (< 

0.5m) 
% 3 7 18 34 25 17 15.5 19.5 5.5 

Total Ground 
Cover % 91 100 99 98.5 100 100 100 100 86.5 

Native 
ground 
cover 
abundance 

Percent 
ground cover 
provided by 

native 
vegetation 
<0.5m tall 

% 90.5 97.1 27.2 61.7 27.8 36.5 31.4 78.3 100 

Ecosystem 
growth and 
natural 
recruitment 

shrubs and 
juvenile trees 

0 - 0.5m in 
height 

No./area 1 13 0 0 0 0 0 0 78 

shrubs and 
juvenile trees 

1.5 - 2m in 
height 

No./area 0 1 0 0 0 0 0 0 0 

Ecosystem 
structure 

Foliage cover         
0.5 - 2 m 

% cover 0 0 1 0 0 0 0 0 3 

Foliage cover 
>6m % cover 50 52 0 0 0 0 0 28 26 

Tree 
diversity 

Tree diversity 

% 100 100 0 0 0 0 0 100 100 

Ecosystem 
health 

Live trees 

% population 85 100 0 0 0 0 0 100 82.5 

Healthy trees 

% population 5 48 0 0 0 0 0 50 10 

Flowers/fruit: 
Trees 

% population 0 10 0 0 0 0 0 62.5 17.5 
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Dwyer’s Red Gum woodlands 
 
The Dwyer’s Red Gum (DRG) woodland reference sites were also characterised by having a mature 
tree canopy and a well developed decomposing leaf litter layer and a sparse cover of native perennial 
forbs and grasses. The low quality Dwyer’s Red Gum woodland site was characterised with having an 
open mature tree canopy, moderate cover of annual and perennial ground cover species and typically 
had a well developed leaf litter layer but this was patchy. The Dwyer’s Red Gum revegetation sites 
presently existed as degraded grasslands but they typically had good ground cover comprised of a 
combination of annual and perennial plants and cryptogams.  
 
DWood1 was the most ecologically functional site with a total sum of LFA scores of 176.3 out of a 
possible 300. DReveg1, DReveg2 and the low quality woodland DWoodLQ were the next most 
functional sites and had a sum of scores which exceeded the reference sites DWood2 and DWood3 
which scored 159.6 and 151.9 respectively. The lowest ecological function was recorded in DReveg3 
with a sum of indices of 150.2. All DRG revegetation sites did not yet meet many completion targets 
related to the mature tree and shrub populations and the structural complexity of the sites due to the 
lack of a well developed canopy and shrub understorey. In most of the revegetation sites there was 
often an appropriate diversity of native herbs and grasses but the sites also tended to be dominated by 
exotic species and were weedier than desired. 
 
There were 9 – 25 trees and/or mature shrubs (>5cm dbh) in the DRG reference sites, equating to a 
density of 225 – 625 stems per hectare. There were nine individuals in the low quality woodland but 
none were yet present in the derived native grassland sites. They were typically in medium health but 
there were also a large percentage of stags in DWood1 and DWood2 as a result of self thinning. No 
mistletoe was recorded however a large percent of the population were bearing reproductive structures 
such as buds, flowers or fruits in DWood3. There was a very small percentage containing hollows 
suitable for nesting sites (>10cm). In the low quality woodland all trees were in medium health and 
almost half (44%) of them were bearing fruit. The DRG reference sites were dominated by Callitris 
endlicheri but there may also have been scattered individuals of Allocasuarina luehmannii, E. dwyeri, E. 
dealbata, E. sideroxylon and/or E. microcarpa.  The low quality woodland was dominated by E. dwyeri 
and contained one E. albens. 
 
There was a large variation on the number of shrubs and juvenile trees (<5cm dbh) recorded in the 
reference sites with densities ranging from 32 – 598 individuals equating to a density of 800 – 14950 
stems per hectare with 87% of these being less than 0.5m in height. In the low quality woodland there 
were eight small shrubs and juvenile trees. In the woodland reference sites there were 4- 7 species of 
shrubs and juvenile trees with the most abundant species being young Callitris endlicheri seedlings. 
There were also low occurrences of range of other species including Acacia doratoxylon (Spearwood), 
Brachyloma daphnoides, E. dwyeri, E. sideroxylon, Allocasuarina verticillata (Drooping She oak) and 
Cassinia laevis (Cough Bush). In DWood3 there was a relatively high abundance of Calytrix tetragona 
(Fringe Myrtle). In DReveg1 there were nine E. dwyeri saplings and while most height classes were 
represented the majority were less than 1.5m in height. No shrubs or juvenile trees were recorded in 
the remaining grassland sites. 
 
Total ground cover in the DRG woodland reference sites ranged from 91.0 – 96.5% which was similar 
in the low quality woodland. In the derived grasslands there was at least 99.5% ground cover. In the 
reference sites and the low quality woodland the most dominant form of ground cover was dead leaf 
litter and there was a small contribution of cover provided by scattered perennial and annual plants and 
cryptogams. There was some cover by provided by fallen branches, and there may have been an 
occasional rock. The low quality woodland had similar features in similar proportions but did not tend to 
have fallen branches. The reference sites and the low quality woodland were also characterised by 
having a mature canopy cover which exceeded 6.0m in height with low hanging braches and scattered 
shrubs also providing occasional projected cover in the lower height classes. In comparison the 
revegetation sites were presently dominated by various proportions of annual plants and dead leaf litter 
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but had similar proportions of perennial ground covers and cryptogam cover. Some taller grass 
tussocks may have provided a small amount of vertical structure but they did not yet have a shrub or 
mature tree layer.  
 
Total floristic diversity recorded within the 20 x 20m monitoring sites ranged from 31 – 49 species but 
the low quality woodland contained the highest total species diversity with 50 species Floristic diversity 
in the derived grassland sites was variable and ranged from a low diversity of 27 species in DReveg2 to 
a high of 40 species in DReveg3. In the reference sites there were 2 – 8 exotic species with only eight 
exotics species also being recorded in DReveg2. The remaining sites had more exotic species than 
desired. 
 
In the reference sites most of the live plant cover was provided by native species with endemic plants 
providing 73.6 – 90.1% of the total plant cover. There was a slightly lower abundance of native species 
in DWoodLQ with 65.8% and was slightly weedier than desired. In the derived grasslands the highest 
cover of native plants was recorded in DReveg2 with 62.5% endemic cover. In DReveg1 and DReveg3 
exotic species dominated the sites with only 33.0% and 32.1% endemic plant covers respectively. 
Therefore all grassland sites were presently dominated by exotic species and weedier than desired. 
 
In the reference sites herbs were the most diverse plant group with 16 - 28 different species followed by 
grasses with 5 – 8 species. There were four tree species, 2 – 6 shrub species and one sub-shrub was 
recorded in all three sites. There were up to 2 reed species and all sites had one species of fern. The 
low quality DRG woodland had similar composition of the herbaceous ground covers, but it had a low 
diversity of tree species and no sub – shrubs were recorded. In the grassland revegetation areas there 
was also an adequate representation of most growth forms in the herbaceous ground covers but there 
was presently a low diversity of trees and shrubs and no sub-shrubs were recorded. 
 
There were 126 species recorded across the Dwyer’s Red Gum monitoring sites with 41 (33%) of these 
being exotic species. The exotic annual Hypochaeris glabra (Smooth Catsear) and Vulpia muralis 
(Rats-tail Fescue) were recorded in all sites including the three reference sites and so was the native 
fern Cheilanthes sieberi subsp. sieberi (Rock Fern). Other common exotic annuals were Aira cupaniana 
(Silvery Hairgrass), Arctotheca calendula (Capeweed) and Briza minor (Shivery Grass). Some common 
native species included the native perennial grasses Aristida ramosa (Threeawn Grass) and 
Bothriochloa macra (Red-leg Grass). Native herbs Bulbine bulbosa (Bulbine Lily), Drosera peltata (Pale 
Sundew), Stuartina muelleri (Spoon Cudweed) and Triptilodiscus pygmaeus (Austral Sunray) were also 
relatively common. 
 
No species was particularly abundant in the understorey in the Dwyer’s Red Gum woodland reference 
sites DWood2 and DWood3. However in DWood1, the native perennial ground covers Cheilanthes 
sieberi subsp. sieberi and Gonocarpus elatus (Hill Raspwort) were relatively abundant but so was the 
exotic annual Hypochaeris glabra. The derived grasslands also tended to have a high abundance of 
Hypochaeris glabra, with other annual species including Vulpia muralis and Aira cupaniana also being 
abundant in some sites. The native grasses Aristida ramosa, Bothriochloa macra and Rytidosperma 
fulvum were relatively abundant in DReveg1 and/or DReveg2 
 
The soils were moderately to strongly acidic and non saline but the ESP slightly exceeded the 5% 
threshold in DReveg1 and DWoodLQ and may be sodic. All sites were also low in organic matter, 
Phosphorous, Nitrate and CEC but were typically quite similar to the DRG woodland reference sites. 
The results also indicate there are significantly high concentrations of Iron in all of the Dwyer’s Red 
Gum sites, including the three reference sites and are likely to be typical of the area. 
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Performance of the DRG woodland revegetation monitoring sites against “proposed” Primary 
Completion Performance Indicators 
  
The table below indicates the performance of the woodland revegetation monitoring sites against a 
selection of proposed Primary Completion Performance Indicators. The selection of criteria has been 
presented in order of rehabilitation phases according to the ESG3 MOP guidelines (excluding Phase 1: 
Decommissioning). The range values of the ecological performance targets are amended annually. 
Revegetation sites meeting or exceeding the range values of their representative community type i.e. 
Dwyer’s Red Gum woodland reference sites have been identified with a coloured box and have 
therefore been deemed to meet these primary completion performance targets this year. Hashed 
coloured boxes indicate they may be outside of the reference target ranges, but within acceptable 
agricultural limits. 
 
Performance of the Dwyer’s Red Gum revegetation sites against primary completion performance indicators for 
Dwyer’s Red Gum woodland communities in 2015. 

Rehabilitation 
Phase 

Aspect or 
ecosystem 
component 

Performance 
Indicators 

Unit of 
measurement 

Dwyer's Red Gum 
Woodland ecosystem 

range 2015 DR
ev

eg
 1 

DR
ev

eg
 2 

DR
ev

eg
 3 

DW
oo

dL
Q 

Performance indicators are quantified by the range of values 
obtained from replicated reference sites Lower  Upper 2015 2015 2015 2015 

Phase 2: 
Landform 
establishment 
and stability 

Active 
erosion 

No. 
Rills/Gullies No. 0 0 0 0 0 0 

Phase 3: 
Growth 
medium 
development 

Soil 
chemical, 
physical 
properties 
and 
amelioration 

pH 

pH (5.6 - 7.3) 5.2 5.4 5.5 5.3 5.9 5.2 

Organic 
Matter % (>4.5) 2.3 3.5 2.4 2.4 2.9 2.3 

Nitrate 

ppm (>12.5) 1.4 2.3 2.3 1.7 2.5 1.6 

Phase 4: 
Ecosystem & 
Landuse 
Establishment 

Landscape 
Function 
Analysis 
(LFA): 
Landform 
stability and 
organisation 

LFA Stability 

% 63.1 70.0 75.0 71.3 69.2 66.5 

LFA 
Landscape 
organisation  % 100 100 100 100 100 100 

Vegetation 
diversity 

Diversity of 
shrubs and 
juvenile trees  

species/area 4 7 1 0 0 3 

% population 100 100 100 0 0 100 

Exotic 
species 
richness 

<No./area 2 8 17 8 22 17 

Vegetation 
density Density of 

shrubs and 
juvenile trees 

No./area 32 598 9 0 0 8 

Ecosystem 
composition Trees No./area 4 4 1 0 0 2 
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Rehabilitation 
Phase 

Aspect or 
ecosystem 
component 

Performance 
Indicators 

Unit of 
measurement 

Dwyer's Red Gum 
Woodland ecosystem 

range 2015 DR
ev

eg
 1 

DR
ev

eg
 2 

DR
ev

eg
 3 

DW
oo

dL
Q 

Shrubs No./area 2 6 0 0 0 2 

Herbs No./area 16 28 20 17 26 32 

Phase 5: 
Ecosystem & 
Landuse 
Development 

Landscape 
Function 
Analysis 
(LFA): 
Landform 
function and 
ecological 
performance 

LFA 
Infiltration 

% 43.6 54.6 47.1 46 40.1 49.9 

LFA Nutrient 
recycling 

% 44.5 51.7 43.4 46.4 40.9 46.9 

Protective 
ground 
cover 

Perennial 
plant cover  

(< 0.5m) 
% 4 28 8.5 10.5 9.5 10.5 

Total Ground 
Cover % 91 97 99.5 100 100 97 

Native 
ground 
cover 
abundance 

Percent 
ground cover 
provided by 

native 
vegetation 
<0.5m tall 

% 73.6 90.1 33.0 62.5 32.1 65.8 

Ecosystem 
growth and 
natural 
recruitment 

shrubs and 
juvenile trees 

0 - 0.5m in 
height 

No./area 31 502 2 0 0 8 

shrubs and 
juvenile trees 

1.5 - 2m in 
height 

No./area 0 0 0 0 0 0 

Ecosystem 
structure 

Foliage cover         
0.5 - 2 m 

% cover 0 4 6 8 0 0 

Foliage cover 
>6m % cover 12 44 0 0 0 34 

Tree 
diversity 

Tree diversity 

% 100 100 0 0 0 100 

Ecosystem 
health 

Live trees 

% population 30 82 0 0 0 100 

Healthy trees 

% population 1 27 0 0 0 0 

Flowers/fruit: 
Trees % population 10 82 0 0 0 44 
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Conclusion and management recommendations 
 
The proposed revegetation activities within the derived grassland areas as described in the BOMP aim 
to increase biodiversity and habitat values through the removal of livestock grazing to allow natural 
regeneration, supplemented with tubestock planting. These activities are likely to result in the cleared 
grassland areas developing into woodland communities and therefore meeting most ecological 
performance indicators in the medium to longer term. The reference sites at Kokoda are typically 
degraded and of low quality which subsequently have provided low performance targets. In the Grey 
Box woodlands in particular, there was limited abundance and diversity of the grassy understorey and 
there were limited shrubs. Subsequently the revegetation activities proposed should include a range of 
species known to occur within these communities and not just restricted to those occurring within the 
existing reference sites. 
 
Strategic grazing is also likely to be a critical management strategy which will be required to maintain 
biodiversity, encourage tree and shrub regeneration and to reduce fuel loads as part of the integrated 
and adaptive management strategy for the Kokoda Offset Area. As part of the BOMP it would be 
beneficial to implement strategic grazing management to manipulate the grassy understorey biomass in 
order to: 

• Promote natural tree and shrub recruitment; 
• Reduce cover abundance of exotic annual grasses, in favour of native perennial grasses 

(grazing late summer/early autumn and/or late winter early spring); 
• Promote and maintain diversity in the herbaceous understorey cover; 
• Reduce understory growth in preparation for direct seeding and/or tubestock planting; 
• Reduce the incidence of bush-fire and bush-fire intensity; 
• Prevent invasion from weeds via the maintenance of strong native perennial pastures and 

high ground cover levels; 
• Assist ongoing site maintenance and monitoring by providing better access around the 

property. 
 
This year several species of orchids were observed at various locations around the property. As part of 
the management of the Kokoda property, the location of these populations should be considered when 
undertaking revegetation, weed control and strategic grazing, particularly as most orchids are only 
identifiable during a limited time period.  
 
Other potential management issues at Kokoda may be related to high density Callitris endlicheri 
regeneration which was observed to be occurring within and adjacent to woodland areas where mature 
Callitris were present. Strategic grazing may reduce the density of existing seedlings and regulate the 
degree of Callitris regeneration through manipulation of the herbaceous understorey and germination 
niches.  
 
Herbivory by feral and pests species may also become an increasingly important management issue 
which should be regularly monitored as specified in the BOMP. Safe and easy access should always be 
maintained around main access tracks and boundary fences to facilitate monitoring, property 
maintenance and bushfire management. Regular inspections should be undertaken with slashing 
and/or strategic grazing management implemented on a needs basis. There were little other 
management issues that have not already been addressed in the BOMP. 
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1 2015 Kokoda Offset Area Ecological Monitoring Report 

1.1 Introduction 
 
The 2015 Kokoda Offset Area (KOA) ecological monitoring report is a result of work carried out by DnA 
Environmental on behalf of Northparkes Mines (NPM) as part of the Biodiversity Offset Strategy and 
Voluntary Conservation Agreement with Office of Environment and Heritage (OEH). The Biodiversity 
Offset Management Plan (BOMP) was prepared to guide the ongoing management of the Kokoda 
Offset Area for biodiversity conservation and enhancement purposes (Umwelt 2014a). The BOMP was 
prepared in accordance with the NSW Project Approval requirements (PA11_0060) and 
Commonwealth Project Approval (EPBC 2013/6788) requirements issued for the NPM Step Change 
Project and provides a framework for the implementation of ecological management actions, 
regeneration strategies, controls and monitoring programs for the Kokoda Offset Site.  
 
This ecological monitoring report describes the ecological monitoring methodology and presents the 
results of the annual ecological monitoring program first established in 2015. The primary objective of 
the annual monitoring program is to compare the progress of natural regeneration and/or active 
revegetation areas by comparing a selection of ecological targets or completion criteria against less 
disturbed areas of remnant vegetation (reference sites) that are representative of the desired vegetation 
assemblage as described in the BOMP.  
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2 Kokoda Offset Area 

2.1 Landuse 
 
The Kokoda Offset Site is located in the Mandagery locality of the Central West Slopes of NSW, 
approximately 52 kilometres south-east of the Northparkes mine. The property is 350 hectare in size 
and is comprised of native grasslands to the north of the property with regrowth eucalypt woodland on 
the steeper slopes and ridges in the southern part of the property. Historically the property has been 
grazed by sheep and cattle but under the new Conservation Agreement with NPM and OEH, the 
property will remain free from domestic livestock grazing (Umwelt 2014). 
 

2.2 Vegetation communities 
  
Vegetation surveys undertaken by Umwelt (2014b) indicate there are ten different vegetation 
communities consisting of derived grasslands and a variety of different woodlands communities which 
vary according to soil type, topography and historical land practices (Table 2-1). The remaining 2.5ha is 
associated with farm infrastructure including farm dams and access tracks. 
 
The Umwelt surveys indicated there are approximately 96 ha of Derived Native Grasslands (DNG) once 
thought to have been Eucalyptus microcarpa (Grey Box) Grassy Woodland which conform to the TSC 
Act listed Inland Grey Box Woodland in the Riverina, NSW South Western Slopes, Cobar Peneplain, 
Nandewar and Brigalow Belt South Bioregions EEC and the EPBC Act listed Grey Box (Grassy 
Woodlands and Derived Native Grasslands of South-eastern Australia EEC. As part of the BOMP these 
DNG areas will be regenerated to their original Grey Box Grassy woodland community (Umwelt 2014). 
 
The remaining 15 ha area of DNG are thought to have been dominated by Eucalyptus dwyeri (Dwyer’s 
Red Gum) – E. microcarpa (Grey Box) – E. sideroxylon (Mugga Ironbark) – Callitris endlicheri (Black 
Cypress Pine) community, and these will also be regenerated to the original woodland structure as part 
of the BOMP (Umwelt 2014). 
 
There is a very small area (2.2 ha) of E. albens (White Box) Grassy Woodland which conforms to the 
TSC Act listed E. albens (White Box) – E. melliodora (Yellow Box) – E. blakelyi (Blakely’s Red Gum) 
Woodland EEC and the EPBC Act listed E. albens (White Box) – E. melliodora (Yellow Box) – E. 
blakelyi (Blakely’s Red Gum) Grassy Woodland and Derived Native Grassland CEEC. All areas of 
remnant woodland within the Kokoda Offset Area will be managed to improve wildlife habitat and 
biodiversity outcomes (Umwelt 2014). The distribution of the various vegetation communities as 
mapped by Umwelt (2014) is provided in Figure 2-1. 
 
Table 2-1. Vegetation communities occurring at the Kokoda Offset Area (Umwelt 2014b). 
Vegetation Community TSC Act 

Status 
EPBC Act 

Status 
Vegetation within 

Kokoda Offset Site 
(ha) 

Grey Box Grassy Woodland EEC EEC 13 
Grey Box Grassy DNG EEC EEC 96 
White Box Grassy Woodland EEC CEEC 2.2 
Dwyer’s Red Gum – Grey Box – Mugga Ironbark – Black 
Cypress Pine Forest 

  150 

Rocky Rise Shrubby Woodland   26 
Grey Box – Ironbark Woodland   25 
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Vegetation Community TSC Act 
Status 

EPBC Act 
Status 

Vegetation within 
Kokoda Offset Site 

(ha) 
Dwyer’s Red Gum – Grey Box – Mugga Ironbark – Black 
Cypress Pine DNG 

  15 

Dwyer’s Red Gum Creekline Woodland   9.4 
Dwyer’s Red Gum – Grey Box – Mugga Ironbark – Black 
Cypress Pine Woodland Low Quality 

  8.6 

Mugga Ironbark Woodland   1.9 
Farm Tracks and Dams – Disturbed Land   2.5 
Total   350 

 

2.3 Threatened Species 

2.3.1 Flora 
 
No threatened flora species were recorded by Umwelt (2014) in the Kokoda Offset Area. 
 

2.3.2 Fauna 
 
Twelve threatened fauna species were recorded in the Kokoda Offset Site by Umwelt (2014b) and are 
listed in Table 2-2. The grey-crowned babbler, brown treecreeper and the superb parrot were the most 
commonly recorded threatened fauna species across the Kokoda Offset Area (Umwelt 2014b). The 
grey-crowned babbler and the brown treecreeper are both sedentary birds and will utilise the site 
across all seasons whereas the superb parrot is a seasonally nomadic species which will largely utilise 
the Kokoda Offset Site for foraging during spring and summer. Given the array of varied habitats within 
the site, there is a high potential that other threatened fauna species may occur within the Kokoda 
Offset Area. 
 
Table 2-2. Threatened fauna species recorded at Kokoda (Umwelt 2014b) 

Common Name Scientific Name Status No. of Individuals/ 
Locations TSC 

Act 
EPBC 

Act 
Glossy black-cockatoo Calyptorhynchus lathami V  2/1 
Superb parrot  Polytelis swainsonii V V 162/23 
Little lorikeet  Glossopsitta pusilla V  25/2 
Brown treecreeper (eastern subspecies) Climacteris picumnus victoriae V  18/10 
Speckled warbler  Chthonicola saggitatus V  13/9 
Hooded robin (south-eastern form) Melanodryas cucullata cucullata V  1/1 
Grey-crowned babbler (eastern 
subspecies) 

Pomatostomus temporalis 
temporalis 

V  95/20 

Varied sittella Daphoenositta chrysoptera V  2/2 
Diamond firetail Stagonopleura guttata V  8/3 
Eastern bentwing-bat Miniopterus schreibersii 

oceanensis 
V  -/2 

Little pied bat Chalinolobus picatus V  -/2 
Yellow-bellied sheath tail-bat Saccolaimus flaviventris V  -/2 
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2.4 Management zones 
 
The KOA has been further delineated according the condition of the vegetation and their recovery 
potential. A conceptual plan of the different management areas according to potential regenerative 
capacity and active revegetation management requirements is given in Figure 2-2 (Umwelt 2014a). 
Management zones 1 to 5 are DNG communities that occur on the lower slopes in the northern section 
of the property. These areas will each receive varying levels of management. The long term goal for 
each of these zones, including zone 6, is to return them to their former woodland community structure.  
 
Table 2-3. Management Zones at the Kokoda Offset Area. (Umwelt 2014a). 
Management 
Zone 

Vegetation Type Objective Total Area 
(ha) 

1 Grey Box Grassy Woodland – DNG – Active 
Revegetation 

Restore to woodland 36.3 

2 Grey Box Grassy Woodland – DNG – Potential 
Regeneration 

Restore to woodland 21.3 

3 Grey Box Grassy Woodland – DNG – Natural 
Regeneration 

Restore to woodland 38.4 

4 Dwyer’s Red Gum – Grey Box – Mugga Ironbark – 
Black Cypress Pine DNG Active Regeneration 

Restore to woodland 1 

5 Dwyer’s Red Gum – Grey Box – Mugga Ironbark – 
Black Cypress Pine DNG Natural Regeneration 

Restore to woodland 13.8 

6 Disturbed – Potential Regeneration Restore to woodland 1.3 
7 All Remnant Woodland and Forest Conserve and maintain 238 

Total 350 
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Figure 2-1. Distribution of the various vegetation communities within the Kokoda Offset Area (Umwelt 2014a)
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Figure 2-2. Conceptual plan of the different management areas according to potential regenerative capacity and active revegetation management requirements (Umwelt 2014a).
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2.5 Biodiversity Management targets 
 
There are a range of biodiversity management targets which will be required to be met as part of the 
approval conditions. These have been determined by Umwelt (2104a) as short, medium and long-term 
targets with these being provided below.  Specific performance indicators and completion criteria will be 
used to track the recovery of the woodlands and effectiveness of the proposed management strategies 
as described in the BOMP.  
 

2.5.1 Short-term objectives 
 
The short term (3 year) biodiversity management targets for the management of the Kokoda Offset Site 
are to: 
• establish signage throughout the Kokoda Offset Site; 
• remove stock-grazing activities from the Kokoda Offset Site; 
• establish a monitoring program to assess the success of ongoing management and improvement 

strategies, in particular focusing on the regeneration potential of Grey Box Grassy Woodland DNG 
areas; and 

• commence establishment of Grey Box Grassy Woodland in areas of DNG through assisted natural 
regeneration principles; 
• include a range of flora species from each vegetation strata represented in the target 

community (such as trees, shrubs, and ground cover forbs and grasses), even if only as 
seedlings/juvenile plants initially, as determined through monitoring of selected reference 
sites in the target community within the Kokoda Offset Site;  

• contain a flora species assemblage trending towards the target communities (i.e. Grey Box 
Grassy Woodland EEC or Dwyer’s Red Gum – Grey Box – Mugga Ironbark – Black 
Cypress Pine Forest) as determined through monitoring of selected reference sites in the 
target community within the Kokoda Offset Site; 

• support no more than 20 per cent foliage cover of perennial weed species (as a total of all 
strata, based on monitoring plot data); and  

• support no more than 20 per cent bare ground as part of the ground layer. 
• effectively manage weed and pest species;  
• implement weed monitoring at 6, 12, 18 and 24 months to assess if weed species are out 

competing native species once grazing pressure has been removed. Adaptive management 
practices will be adopted to control weed species as necessary; 

• from year 2 onwards, initiate active revegetation methods to establish Grey Box Grassy Woodland 
in areas of low recovery potential DNG as deemed required through the results of monitoring in 
years 1 and 2;  

• manage the remnant woodland areas to maintain similar or increasing flora and fauna species 
diversity;  

• establish an appropriate long-term conservation mechanism; and 
• demonstrate that accurate records are being maintained substantiating all activities and monitoring 

associated with the BOMP. 
 

2.5.2 Medium-term objectives 
 

The preliminary medium term (6, 10 and 15 years) biodiversity management targets for the Kokoda 
Offset Site are to: 
• effectively monitor, control and reduce weed and pest species populations; 
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• monitor and document collective trend towards an increase in native flora and fauna species 
diversity; 

• monitor and document DNG areas trending toward woodland communities, containing natives 
species commensurate with those of the target woodland communities 

 

2.5.3 Long-term objectives 
 
The preliminary long term (i.e. 20 years) biodiversity management targets for the Kokoda Offset Site 
are to: 

• effectively control and reduce weed and pest species populations;  
• increase the overall native flora and fauna species diversity compared to conditions during 

baseline assessments; 
• improve the habitat values of the remnant woodland communities in the Kokoda Offset Site 

compared to conditions during baseline assessments;  
• successfully establish an additional 96 hectares of Grey Box Grassy Woodland EEC in areas of 

existing DNG and demonstrate that the regenerated communities are representative of local 
reference sites in remnant Grey Box Grassy Woodland EEC. 

• regenerate/revegetate management areas contain a minimum of 50 per cent of the native flora 
species diversity recorded from reference sites in the target community within the Kokoda 
Offset Site; 

• regenerate/revegetate management areas support a vegetation structure that is similar to that 
recorded for reference sites in the target community within the Kokoda Offset Site; 

• demonstrate that second generation trees are present within regeneration/revegetation areas; 
• identify that more than 75 per cent of trees are healthy and growing as indicated by long term 

monitoring; 
• ensure that weed species do not dominate any vegetation stratum (i.e. weed species comprise 

less than 10 per cent of any vegetation stratum); 
• ongoing monitoring of soil stability, including implementation of erosion and sediment controls 

to management significant erosions concerns, as required; and 
• regenerate/revegetate areas linked to existing woodland remnants to establish vegetation 

corridors within the broader landscape and manage excessive edge effects.  
 

2.6 Ecological Monitoring Program 
 
The Kokoda Offset Area will be subject to an ongoing monitoring program to measure the success of 
management and restoration strategies in meeting the approval conditions, management targets and 
performance indicators in a timely manner. The monitoring program will incorporate annual systematic 
monitoring as well as biannual (twice yearly) inspections as indicated in the BOMP (Umwelt 2014a). 
Primary monitoring objectives as indicated in the BOMP (Umwelt 2014a) include; 

• identify any potential loss of biodiversity values over the entire Kokoda Offset Site; 
• document the ecological characteristics of remnant woodland vegetation to establish a baseline 

for developing accurate closure criteria for the regeneration of DNG; 
• assess the recovery of DNG areas; 
• assess and map the presence of threats such as significant populations of pest fauna species 

or weed infestations; and 
• identify the need for additional or corrective management measures to achieve the 

performance indicators and completion criteria. 
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2.7 Ecological monitoring timing and schedules 
 
It has been proposed that the ecological monitoring will be annual for the first five years, then every 
three years for the following 15 years. Monitoring within the DNG areas will be required every six 
months in the early recovery/establishment phases (Umwelt 2014a). 
 
The first ecological monitoring survey has been completed within six months of the implementation of 
the BOMP (Umwelt 2014b). Where possible subsequent monitoring events should occur in the same 
season and preferentially ecological monitoring surveys should be undertaken in spring or autumn as 
there tends to be a lower diversity of species detectable in the more extreme weather conditions of 
winter and summer seasons (except where specific seasons are required for targeted bird surveys). 
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3 Ecological monitoring methodology 
 
It has been proposed in the BOMP that the monitoring program should incorporate techniques that:  

• are relatively simple to measure, can be replicated with limited subjectivity, and are 
reproducible;  

• adopt the SMART principles (specific, measurable, achievable, realistic and timely); 
• are targeted towards recording information that provides a good indication of the status 

of the biodiversity values of the Kokoda Offset Site; 
• allow for floristic composition and structure to be monitored over time using basic 

statistical analysis;  
• allow for comparison to reference (control) sites; and  
• are cost effective. 

 

3.1 2014 surveys 
 
In 2014 Umwelt implemented the first ecological surveys and established 16, 20 x 20m monitoring sites 
across the range of vegetation communities and management zones at the KOA. The results of these 
surveys are provided in Umwelt (2014b). 
 

3.2  2015 vegetation assessments 

3.2.1 Conceptual approach 
 
In 2015, DnA Environmental was engaged to review the monitoring program and establish a 
comprehensive range of ecological data which will fulfil the monitoring and reporting requirements of 
the BOMP.  
 
The monitoring programs aim to establish clearly defined, repeatable and consistent methodologies for 
monitoring changes in various aspects of ecosystem function, succession and long-term sustainability. 
Part of this process includes: 

• Establishing a range of relevant reference sites to compare and track the progress and inherent 
ecosystem function of rehabilitation areas; 

• Selecting a range of suitable reference sites that reflect the desired final land use, biodiversity 
targets, historical disturbances and local community expectations; and 

• Undertaking a monitoring program that provides simple but informative and reliable information 
that indicates positive recovery trends or rapid detection of rehabilitation failure. 

 
At Kokoda, a range of Key Performance Indicators (KPI’s) were quantified by data obtained from 
replicated reference sites which were representative of the Grey Box Woodland EEC and Dwyer’s Red 
Gum woodland. All ecological performance indicators are quantified by range values measured from 
these reference sites which form both an upper and lower KPI targets. The same ecological 
performance indicators are also measured in the revegetation/rehabilitation sites and these should 
equal or exceed these values, or at least demonstrate an increasing trend.  
 
These Key Performance Indicators have been further separated into “Primary performance indicators” 
and “Secondary performance indicators”. Primary performance indicators are those chosen as essential 
completion criteria targets, and have been identified as those that will satisfy requirements identified 
within the BOMP. The range values of each ecological performance indicator are adapted annually to 
reflect seasonal conditions and disturbance events. Secondary performance indicators are those that 
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would be desirable to achieve but do not necessarily have a direct affect on consent conditions or 
meeting biodiversity targets.  
 
The monitoring methodology adopted at Kokoda is consistent with that used in the NPM rehabilitation 
monitoring program (DnA Environmental 2009 – 2014) and the Estcourt Offset Area ecological 
monitoring program (DnA Environmental 2010 - 2014). The annual vegetation monitoring will aim to be 
undertaken during spring where possible and this year was undertaken from 28 September – 1st 
October.  
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4 Vegetation monitoring methodology 
 
The methodology includes a combination of Landscape Function Analyses (CSIRO Tongway & Hindley 
1996), accredited soil analyses and various measurements of ecosystem diversity and habitat values 
based on and adapted from the Biometric methodology (Gibbons 2002, Gibbons et al 2008a, 2008b) 
and these have been described in more detail below. 
 

4.1 Landscape Function Analyses 
 
The LFA is a methodology used to assess key indicators of ecosystem function including landscape 
organisation and soil surface condition as measure of how well the landscape retains and uses vital 
resources. It was developed by CSIRO scientists Tongway and Hindley (Tongway 1994, Tongway and 
Hindley 1995, 1996, 2003, 2004). The indicators used quantify the utilisation of the vital landscape 
resources of water, topsoil, organic matter and perennial vegetation in space and time. Additional 
information and data spreadsheets are freely available on the internet.  

The LFA methodology collects data at two “nested” spatial scales. 
 
 1. At coarse scale, landscape organisation is characterised. Patches and interpatches, indicators of 
resource regulation, are mapped at the 0.5 to 100 m scale from a gradient-oriented transect (making 
sense of landscape heterogeneity); and  
2. At fine scale, soil surface assessment (soil “quality”) examines the status of surface processes at 
about the 1-m scale, with rapidly assessed indicators on the patches and interpatches identified at 
coarse scale. 
 
At each scale, parameters are calculated that reflect several aspects of landscape function. In the first 
stage, we identify and record the patches and interpatches along a line oriented directly down slope. 
Sometimes there are several different types of each patch/interpatch which provides a measure of 
heterogeneity or “landscape organisation”. 
 
In the second stage, called “soil surface condition” (SSC) assessment, it is possible to assess and 
monitor soil quality using simple indicators including: 

• Rain splash protection; 
• Perennial vegetation cover; 
• Litter; 

o Percent litter cover; 
o Origin of the litter; 
o Extent of decomposition; 

• Cryptogam cover; 
• Crust Brokenness; 
• Soil Erosion Type and Severity; 
• Deposited Materials; 
• Soil Surface Roughness; 
• Surface Nature (resistance to disturbance); 
• Slake Test; and 
• Soil Surface Texture. 

 
These 11 features are compiled and calculated into three indices of soil quality: 

1. Stability (that is, resistance to accelerated erosion), 
2. Infiltration (the rate soil absorbs water) and 
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3. Nutrient Cycling (the way plant litter and roots decompose and become available for use by 
other plants).  
 

 
 
 

4.2 Soil analyses 
 
Soil samples are undertaken using standard soil sampling techniques within the monitoring quadrat. At 
least 12 samples are taken at each site and bulked together.  Soil samples are sent to Southern Cross 
University at their National Association of Testing Authorities (NATA) accredited laboratory for analysis. 
Soil analysis consist of assessing the parameters, pH, Electrical Conductivity (EC), Available Calcium 
(Ca), Magnesium (Mg), Potassium (K), Nitrate Nitrogen  (N), Sulphur (S), Organic Matter (OM), 
exchangeable Sodium (Na), Ca, Mg, K, Hydrogen (H), Cation Exchange Capacity, available and 
extractable Phosphorus (P), micronutrients Zinc (Zn),  Manganese (Mn), Iron (Fe),  Copper (Cu), Boron 
(B), Silicon (Si), Aluminium (Al), Molybdenum  (Mo), Cobalt (Co) and Selenium  (Se)) and total Carbon. 
The heavy metals including Cadmium (Cd), Lead (Pb), Arsenic (As), Chromium (Cr), Nickel (Ni), 
Mercury (Hg) and Silver (Ag) are also tested. 
 
A report with analysis and desirable levels recommended in the agricultural industry is provided by the 
laboratory. Exchangeable Sodium Percentages were calculated as a measure of sodicity or dispersion. 
 

4.3 Monitoring structural diversity, floristic and other biodiversity 
attributes 

 
In addition to LFA, assessments of various biodiversity components must also be made to monitor 
changes in particular plants and groups of plants through the various successional phases and to 
document and/or identify critical changes or management actions required.  
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Some simple and rapid procedures for making these assessments were developed by CSIRO scientists 
(Gibbons 2002, Gibbons et al 2008), and were developed for assessment habitat quality across a range 
of vegetation types in the southern NSW Murray-Darling Basin. Some adaptations have been made to 
reduce monitoring effort where possible, and to incorporate aspects of newly formed revegetation sites 
or sites in the early stages of recovery. For example some habitat features such as the detailed 
measuring and assessment of decomposition of the logs and branches has been omitted, whilst the 
understorey assessment included planted tubestock, direct seeding as well as natural recruitment and 
naturally occurring shrubs. 
 
The rapid ecological assessment provides quantitative data that measures changes in: 

• Floristic diversity including species area curves and growth forms; 
• Ground cover diversity and abundance; 
• Vegetation structure and habitat characteristics (including ground cover, cryptogams, logs, 

rocks, litter, projected foliage cover at various height increments); 
• Understorey density and growth (including established shrubs, direct seeding and tubestock 

plantings and tree regeneration); 
• Overstorey characteristics including tree density, health and survival; and 
• Other habitat attributes such as the presence of hollows, mistletoe and the production of buds, 

flowers and fruit.  
 
Permanent transects and photo-points are established to record changes in these attributes over time. 
 

4.3.1 The permanent monitoring quadrats 
 
The permanent monitoring quadrats are a standard 20 x 20m. The 20m LFA transect must face down 
slope and this same transect has also used as the vegetation transect, in most cases. In all but one site 
(DWood1) the left side of the monitoring plot forms both the LFA and vegetation transect with the 
remaining plot occurring to the right. 
 
Four marker pegs were used to mark out the permanent transect position (using Umwelt marker posts 
where possible) and these are situated at each corner of the 20 x 20m square plot. GPS readings are 
taken to ensure quadrats can be relocated over time. Permanent photo-points are also established at 
various marker pegs of the quadrat to record changes in these attributes over time.  
 
The dimensions and orientation of the 20 x 20m monitoring quadrats is provided in Figure 4-1. Total 
floristic diversity is recorded in systematic increments within the monitoring plot, beginning at the start of 
the LFA/veg transect in the 1 x 1m sub-plot as indicated in Figure 4-2. Total shrubs counts are made 
within the shaded 10 x 20 m subplot as shown in Figure 4-2. Mature tree counts and condition variables 
are made within the entire 20 x 20m quadrat.  
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Figure 4-1. Dimensions and orientation of the 20 x 20m monitoring quadrats.  
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Figure 4-2. Total floristic diversity are recorded in systematic increments within the monitoring plot, beginning at 
the start of the LFA/veg transect. Total shrubs counts are made within the shaded 10 x 20 m subplot.  

  



 2015 Kokoda Offset Area Ecological Monitoring Report  
 

Prepared by DnA Environmental December 2015 17 

4.3.1.1 Information recorded for floristic assessment 
 
The procedure for quantifying floristic diversity and cover abundance is provided in Table 4-1 and Table 
4-2. 
 
Table 4-1. Method for collecting data about floristic diversity  
Variable How to record it 
New species Record name of any new species located in the following series of subquadrats starting on 

the left hand side of the larger 20x20m monitoring quadrat 1x1, 1x2, 2x2, 5x5, 10x10, 
10x20, 20x20. This will provide cumulative species diversity 

ID Take a specimen for later identification if required 
No species  Number of native and exotic species and growth form 
Growth Form   Growth forms as listed on field sheet 
 
Table 4-2. Method for collecting data about cover abundance 
Variable How to record it 
Cover abundance Record species name and allocate a cover abundance score using Braun-blanquet scale 

within 1m2 every 4m along the permanent 20m transect 
ID Take a specimen for later identification if required 

4.3.1.2 Information recorded for community structure 
 
Variables to measure per 1m2 at 2m intervals along the 20m line transect are described in Table 4-3. 
 
Table 4-3. Method for collecting data about the structure of the vegetation community 
Variable How to record it 
Litter 
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% cover of litter (<5cm diameter) estimated at each of the 1m lengths every 2m 
along the permanent 20m transect 

Annual Plants % cover of live annual plants estimated at each of the 1m lengths every 5m along 
the permanent 50m transect 

Cryptogam % cover estimated at each of the 1m lengths every 2m along the permanent 20m 
transect – exclude any cryptogam cover that occurs on rock or log (rock and log 
defined as ≥5cm across) 

Bare ground % cover (including  rock <5cm across, but not including cryptogam) estimated at 
each of the 1m lengths every 2m along the permanent 20m transect 

Rock % cover of rock ≥5cm across estimated at each of the 1m lengths every 2m along 
the permanent 20m transect 

Log % cover of logs ≥5cm diameter estimated at each of the 1m lengths every 2m 
along the permanent 20m transect 

0-0.5m perennial  
plant 

Projected foliage cover of live perennial plants estimated in vertical stratum from 
0-0.5m (regardless of life-form or whether native or introduced) estimated at each 
of the 1m lengths every 2m along the permanent 20m transect 

0.5-2m perennial  plant Projected foliage cover estimated in each vertical stratum from 0.5-2m (regardless 
of life-form or whether native or introduced) estimated at each of the 1m lengths 
every 2m along the permanent 20m transect 

2-4m perennial  plant Projected foliage cover estimated in each vertical stratum from 2-4m (regardless 
of life-form or whether native or introduced) estimated at each of the 1m lengths 
every 2m along the permanent 20m transect 

4-6m perennial  plant Projected foliage cover estimated in each vertical stratum 4-6m (regardless of life-
form or whether native or introduced) estimated at each of the 1m lengths every 
2m along the permanent 20m transect 

>6m perennial plant For overstorey (>6m), estimate projected foliage cover immediately above each of 
the 1m lengths every 2m along the permanent 20m transect 
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4.3.1.3 Established shrubs and juvenile trees  
 
Total count of understorey species including tubestock, direct seeding and tree regeneration (<5 cm 
dbh) is undertaken in the 10 x 20m quadrat as indicated in Figure 4-2 and is recorded as shown in 
Table 4-4. A tally of individuals representing the different species and their height class category is 
recorded as the quadrat is systematically searched. In areas with a high density of individuals this 
process may be more reliably undertaken several times, targeting different species each time. In 
particularly shrubby areas, smaller representative subplots (eg. 5x5m) may be used and the density of 
individuals calculated to equate to the total required area (i.e. 0.04ha). 
 
Over time, the number of individuals in each height class should move across the height class 
categories. Once individuals have reached >5cm dbh, they are then recorded in the tree density and 
community health data sheets. A sustainable ecosystem should also contain new recruitments, and 
therefore indicated by the number of individuals recorded in lower height classes.  
 
Table 4-4. Method for obtaining data about understorey diversity, height and recruitment 
Species  0 - 0.5m 0.5 - 1.0 m 1.0 - 1.5 m 1.5 – 2.0 m >2.0 m Total 
 
 
 

      

 
 
 

      

 

4.3.1.4 Information recorded for tree density and health condition 
 
Total number of individuals of trees (>5cm dbh) and their health condition are recorded in the 20 x 20m 
monitoring quadrat (Table 4-5). Other features such as fire scars, tree hollows or presence of mistletoe 
are also recorded. 
 
Table 4-5. Method for recording data about overstorey diversity, density, health condition and other habitat 
features. 
Variable How to record it 
Species ID Record species name 
DBH Record diameter at breast height if >5cm 
Dead Count of dead trees in each dbh class of each species in 50mx20m plot  
Living Count of living trees in each dbh class of each species in 50mx20m plot  
Hollows Count of trees with hollows (>5cm entrance) in each dbh class of each species in 

50mx20m plot  
Mistletoe Count of trees with mistletoe in each dbh class of each species in 50mx20m plot  
Fire scar Count of trees with fire scars in each dbh class of each species in 50mx20m plot  
Dieback Count of mature trees with dieback in category class 1 (<30% of estimated original crown 

is missing due to dieback); class 2 (30-70% of estimated original crown is missing due to 
dieback) or class 3 (>70% of estimated original crown is missing due to dieback) in 
20mx20m  
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5 Ecological monitoring sites 
 
A preliminary evaluation of the location of the sites established by Umwelt in 2014 via digital mapping 
suggested that not all main vegetation communities occurring and mapped at Kokoda by Umwelt were 
represented. In addition, there appeared to be more sites in the cleared DNGs than necessary to fulfil 
minimum quadrat numbers according to DEC guidelines (2012). Subsequently sites established by 
Umwelt in 2014 were retained where possible, however in some cases the sites were not required, 
were not in suitable condition for use as a reference site or new sites were established in 
unrepresented vegetation communities.  
 
Subsequently, 17 permanent monitoring sites were established in 2015 which included three Grey Box 
Grassy woodland reference sites and five DNG sites which will be regenerated back to Grey Box 
Grassy woodland (Table 5-1). There were three Dwyer’s Red Gum – Grey Box – Mugga Ironbark – 
Black Cypress woodland reference sites and three DNG which will be regenerated back to the Dwyer’s 
Red Gum – Grey Box – Mugga Ironbark – Black Cypress woodland community. 
 
There were also one site established in each of represented examples of White Box Grassy Woodland 
CEEC, Grey Box – Ironbark woodland and Dwyer’s Red Gum – Grey Box – Mugga Ironbark – Black 
Cypress Pine Forest which was mapped as low quality woodland. The remaining two vegetation 
communities were rather patchy and/or narrow linear corridors and made an overall relatively minor 
contribution in terms of overall biodiversity significance or influence on biodiversity targets that would 
not already be reflected within the existing range of monitoring sites. 
 
Table 5-1. The numbers of permanent monitoring sites established in each of the vegetation communities as 
compared to those mapped by Umwelt and their 2014 surveys. 
Community type (as per Umwelt 
2014) 

Size 
(ha) 

Site description No sites established 
by Umwelt 2014 

No. sites 
established by DnA 

2015 
Grey Box Grassy woodland DNG 
(EEC) 

96 Probable active 
rehabilitation area 

6 5 

Dwyer’s Red Gum – Grey Box – 
Mugga Ironbark – Black Cypress Pine 
DNG 

15 Probable active 
rehabilitation area 

4 3 

Grey Box Grassy woodland EEC 13 reference site 3 3 
Dwyer’s Red Gum – Grey Box – 
Mugga Ironbark – Black Cypress Pine 
Forest 

150 reference site 3 3 

Dwyer’s Red Gum – Grey Box – 
Mugga Ironbark – Black Cypress Pine 
Forest 

8.6 Low quality 0 1 

White Box Grassy Woodland CEEC 2.2 CEEC 0 1 
Grey Box – Ironbark woodland 25 Non EEC 0 1 
Dwyer’s Red Gum creek-line 
woodland 

9.4 Non EEC – narrow 
linear 

0 0 

Rocky Rise Shrubby woodland 26 Non EEC – 
Numerous small 
pockets 

0 0 

Total No monitoring Sites   16 17 
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6 Rainfall 
 
Total annual rainfalls recorded at NPM (2009-2011) and the Parkes Airport (2012-2015) compared to 
the long-term annual averages recorded at the Parkes Airport are shown in Figure 6-1. Prior to 2010 
drought conditions were experienced across most of the state which had a deleterious effect on the 
native vegetation with the prolonged dry conditions resulting in increased total grazing pressure and 
further degradation of the environment. In 2010 above average rainfall was received across much of the 
state and provided excellent growing conditions during spring and summer of 2011 which also initiated 
recruitment events for numerous plant species but the remainder of 2011 however remained relatively 
dry. In March 2012 flood conditions were experienced and these were widespread across much of 
eastern Australia (BoM 2015).  
 
Since March 2012 conditions have been very dry with rainfall often well below the monthly averages 
with some exceptions occurring June 2013 which were followed by particularly hot dry and unseasonal 
weather conditions during the spring - summer period of 2013 – 2014. Relief from these conditions 
came in January and March 2014 however with the exception of above average rainfall being recorded 
in June, monthly averages during the spring period were very low and these remained low until 
December 2014 (Figure 6-2).  
 
Following the December rainfall, it continued to be very hot and dry over the summer and autumn 
periods with little rainfall being recorded with the exception of 87.6mm being recorded in April. July and 
August 2015 also received above average rainfall and while rainfall was limited in September and 
October, which provided enough soil moisture to stimulate a flush of germination and sustain good 
plants growth 
 
Subsequently the extended periods of below average rainfall over the past few years in combination 
with increased grazing pressure have likely to have a profound effect on the diversity, abundance and 
composition of the monitoring sites. These adverse conditions have been further compounded by the 
increased levels of grazing and disturbances associated with domestic livestock (sheep) residing on 
Kokoda particularly, with high levels of degradation being evident especially within patches of woodland 
situated within or closest to the cleared grazing paddocks.  
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Figure 6-1. Annual rainfall recorded at Parkes Airport 2009 - October 2015 compared to long-term mean annual 
rainfall.   
 

 
Figure 6-2. Monthly rainfall recorded at the Parkes Airport AWS from January 2014 to October 2015 compared to the 
long term monthly averages recorded at Parkes Airport AWS. (BoM 2015) 
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7 Site descriptions and locations 
 
GPS co-ordinates (GDA94), aspects and slopes of the ecological monitoring sites established at 
Kokoda in 2015 are provided in Table 7-1. The map showing the locations of the monitoring sites is 
shown in Figure 7-1. 
 
Table 7-1. GPS co-ordinates, aspects and slopes of the offset monitoring sites (GDA94). 
Site Reference LFA/Veg 

transect Start 
LFA/Veg 
transect 
Finish 

Slope (°) Bearing (°) Right bottom 
marker peg 

Right top 
marker peg 

GBReveg1 55635984 
6318463 

55635965 
6318468 

5 270 W 55635991 
6318478 

55635971 
6318484 

GBReveg2 55636009 
6317740 
 

55635990 
6317742 

4 269 W 55636017 
6317758 
 

55635996 
6317761 

GBReveg3 55636556 
6318096 

55636575 
6318102 

3 53 NE 55636563 
6318075 

55636582 
6318083 

GBReveg4 55636934 
6318008 

55636912 
6318012 

4 270 W 55636939 
6318026 

55636919 
6318031 

GBReveg5 55637056 
6318287 

55637041 
6318301 

3 303 NW 55637070 
6318307 

55637057 
6318314 

WBWood1 55636830 
6318372 

55636817 
6318388 

3 325 NW 55636845 
6318378 

55636836 
6318396 

IronWood1 55635137 
6317458 

55635133 
6317479 

4 337 NW 55635156 
6317464 

55635147 
6317481 

GBWood1 55636102 
6318312 

55636087 
6318322 

2 273 W 55636111 
6318331 

55636097 
6318337 

GBWood2 55635682 
6317695 

55635668 
6317708 

3 318 NW 55635696 
6317700 

55635685 
6317714 

GBWood3 55635075 
6318036 

55635090 
6318037 

1 90 E 55635071 
6318019 

55635086 
6318075 

DReveg1 55636561 
6318557 

55636576 
6318552 

4 98 E 55636551 
6318539 

55636571 
6318533 

DReveg2 55636612 
6318473 

55636632 
6318469 

3 90 E 55636610 
6318453 

55636631 
6318447 

DReveg3 55637301 
6318051 

55637319 
6318049 

4 93 E 55637296 
6318031 

55637316 
6318029 

DWoodLQ 55636185 
6317769 

55636200 
6317769 

3 82 E 55636179 
6317749 

55636198 
6317751 

*DWood1 *55635679 
6316724 

*55635661 
6316733 

4 290 NW *55635668 
6316707 

*55635652 
6316715 

DWood2 55636043 
6316811 

55636059 
6316804 

3 95 E 55636035 
6316793 

55636050 
6316788 

DWood3 55636166 
6317342 

55636176 
6317357 

3 27 NE 55636175 
6317329 

55636186 
6317344 

*NB: Transect along right edge, site flips to the left 
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Figure 7-1. Map showing the location of the ecological monitoring sites at Kokoda 2015. 
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7.1 Grey Box Woodland monitoring sites 
 
General descriptions of the Grey Box Grassy Woodland monitoring sites established at Kokoda in 2015 including photographs taken along the vegetation transect are provided 
in Table 7-2. This section has also included characteristically similar communities White Box Grassy Woodland CEEC (WBWood1) and Grey Box – Ironbark woodland 
(IronWood1).  
 
Table 7-2. General site descriptions and permanent photo-points of the Grey Box woodland monitoring sites at Kokoda. 
Site Description 2015 (front) 2015 (rear) 
GBReveg1: Degraded native pasture dominated by the exotic 
annuals Trifolium angustifolium (Narrow-leaf Clover) and Vulpia 
muralis (Rats-tail Fescue). The site was however relatively 
diverse and maintained relatively good ground cover. The 
natives Bothriochloa macra Red-leg Grass and Rytidosperma 
spp (Wallaby Grass) were also very common. Presently there 
was no tree or shrub regeneration. 

  
GBReveg2: Degraded native pasture dominated by the exotic 
annuals Aira cupaniana (Silvery Hairgrass) and Vulpia muralis 
(Rats-tail Fescue) with large patches of Parentucellia latifolia 
(Red Bartsia). The natives Bothriochloa macra (Red-leg Grass), 
Rytidosperma racemosa (Wallaby Grass) and Wurmbea dioica 
(Early Nancy) were also very common. The site was however 
relatively diverse and maintained relatively good ground cover. 
Presently there was no tree or shrub regeneration. There were 
scattered E. sideroxylon (Mugga Ironbark) in the vicinity of the 
site. 
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GBReveg3: Native pasture dominated by Bothriochloa macra 
and the exotic annuals Aira cupaniana, Hypochaeris glabra 
(Smooth Catsear) with patches of Vulpia muralis. The site was 
however relatively diverse and maintained relatively good 
ground cover. Presently there was no tree or shrub 
regeneration. 

  
GBReveg 4: Degraded native pasture dominated by 
Bothriochloa macra, but the exotic annuals Vulpia muralis 
(Rats-tail Fescue), Hypochaeris glabra (Smooth Catsear) and 
Aira cupaniana were also abundant. The site was relatively 
diverse and maintained relatively good ground cover. Mosses 
and cryptogam were scattered throughout. Presently there was 
no tree or shrub regeneration. 

  
GBReveg5: Degraded native pasture dominated by 
Bothriochloa macra, but the exotic annuals Vulpia muralis 
(Rats-tail Fescue), Hypochaeris glabra (Smooth Catsear) and 
Aira cupaniana were also abundant. The site was relatively 
diverse and maintained relatively good ground cover. Presently 
there was no tree or shrub regeneration. 
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WBWood1: High quality open regrowth woodland dominated by 
E. albens (White Box) with some scattered mature E. blakelyi 
(Blakely’s Red Gum) and Callitris endlicheri. The trees were 
represented in varying ages including a few younger saplings, 
but there was limited recent regeneration. There was a high 
diversity of native grasses and forbs and a low abundance of 
exotic annuals. Several species of ground orchids were found. 
There were also some large patches of the native yam daisy 
(Microseris lanceolata) further up the slope. 
 

  
IronWood1: Moderate density regrowth woodland dominated 
by E. sideroxylon (Mugga Ironbark) with scattered E. 
microcarpa, E. albens, E. dwyeri and Callitris endlicheri. There 
were scattered mature trees and a moderate density of younger 
saplings. There were scattered individuals of Brachyloma 
daphnoides (Daphne Heath). There was typically good ground 
cover provided by dead leaf litter but small bare patches 
persisted throughout the site. Species diversity was relatively 
low with the scattered Gonocarpus tetragynus and Brachyloma 
daphnoides providing low ground cover values. 

  
GBWood1: Very degraded regrowth woodland dominated by E. 
microcarpa with some scattered Callitris endlicheri. There were 
some large old regrowth trees, pockets of older regrowth but 
there was no young regeneration and there were no shrubs. 
There were some dead stags and fallen branches.  There was 
typically good ground cover provided by dead leaf litter but 
small bare patches persisted throughout the site. Species 
diversity was very low with the scattered Austrostipa scabra 
subsp. falcata (Speargrass) and Einadia nutans subsp. nutans 
(Climbing Saltbush) providing very low ground cover value. 
There were some annual species in old stockcamps under the 
mature trees. A Tawny Frog mouth was found at this site. 
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GBWood2: Degraded regrowth woodland dominated by E. 
microcarpa with some scattered E. sideroxylon. There was a 
moderate density of regrowth trees and some limited but recent 
recruitment of volunteer shrubs. There were some dead stags 
and fallen braches were common across the site. There was a 
high cover of dead leaf litter with a sparse cover of native 
ground cover species.  
 

  
GBWood3: Degraded regrowth woodland dominated by E. 
microcarpa with some scattered E. sideroxylon. There was a 
moderate density of regrowth trees and some limited but recent 
recruitment of volunteer shrubs. There were no dead stags but 
some fallen braches occurred across the site. There was a high 
cover of dead leaf litter with a sparse cover of native ground 
cover species. 
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7.2 Dwyer’s Red Gum Woodland monitoring sites 
 
General descriptions of the Dwyer’s Red Gum Woodland monitoring sites established at Kokoda in 2015 including photographs taken along the LFA/ vegetation 
transect are provided Table 7-3. This section also includes the low quality Dwyer’s Red Gum Woodland, DWoodLQ. 
 
Table 7-3. General site descriptions and permanent photo-points of the Dwyer’s Red Gum monitoring sites at Kokoda. 
General site description 2015: Front transect 2015: Rear transect 
DReveg1: Degraded native pasture with a moderate abundance of 
Aristida racemosa (three-awn Grass, but the exotic annuals 
Hypochaeris glabra (Smooth Catsear) and Vulpia muralis (Rats-tail 
Fescue) were also abundant. The site was relatively diverse and 
maintained good ground cover. Mosses and cryptogam were 
common and there was some scattered E. dwyeri regeneration 0.5 – 
2.0m in height. 

  
DReveg2: Degraded native pasture dominated by Aristida racemosa 
(three-awn Grass, but the exotic annuals Hypochaeris glabra 
(Smooth Catsear) and Vulpia muralis (Rats-tail Fescue) were also 
abundant. The site was relatively diverse and maintained relatively 
good ground cover. Mosses and cryptogam were scattered 
throughout. Presently there was no tree or shrub regeneration. 
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DReveg3: Degraded native pasture dominated by the exotic 
annuals Hypochaeris glabra (Smooth Catsear), Vulpia muralis (Rats-
tail Fescue), Aira cupaniana (Silvery Hairgrass) and Parentucellia 
latifolia (Red Bartsia). The site was however relatively diverse and 
maintained relatively good ground cover. Mosses and cryptogam 
were scattered throughout. Presently there was no tree or shrub 
regeneration. 

  
DWoodLQ: Open regrowth E. dwyeri woodland with occasional E. 
albens on the cleared grazing ecotone. The understorey was diverse 
but contained an abundance of annual grasses and forbs. The site 
maintained good ground cover with leaf litter dominant under the 
mature trees canopies.  
 

  
DWood1: Regrowth E. dwyeri – Callitris endlicheri woodland with 
scattered E. dwyeri and E. dealbata trees and a moderate density of 
Callitris endlicheri saplings. Many saplings have recently died 
probably over the prolonged summer which has opened up the 
canopy. Gonocarpus tetragynus (Hill Raspwort), Cheilanthes sieberi 
(Rock fern) and Hypochaeris glabra (Smooth Catsear) are dominant 
in the understorey and there is a god cover of leaf litter. There are 
many fallen branches and Cypress trunks and there is an adjacent 
rocky granite outcrop. There were numerous Callitris seedlings.  
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DWood2: Relatively open regrowth woodland of Callitris endlicheri 
and occasional E. sideroxylon (Mugga Ironbark). There were many 
Callitris stags with some having fallen down. There were scattered 
pockets of Brachyloma daphnoides (Daphne Heath) and a range of 
sparsely scattered native herbs however Vulpia muralis (Rat’s Tail 
Fescue) was also common in pockets. There was extensive Callitris 
regeneration ~ 5cm in height. Coral Lichen was common throughout 
the larger woodland area and were present at the end of the 
vegetation transect. There was an extensive network of ant tunnels.  

  
DWood3: A grassy clearing with low density E. dwyeri – Callitris 
endlicheri in the bottom of the slope within a major drainage 
depression. There were scattered patches of Calytrix tetragona and 
a significant number of small Callitris and Calytrix seedlings. The 
understorey contained a wide diversity of native herbs. There was 
extensive sedimentation within the site as a result of extensive 
overland erosion from the adjacent slopes which had low ground 
cover. 
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8 Results: Grey Box monitoring sites 
 
This section provides the results of the monitoring within the Grey Box monitoring sites and 
demonstrates ecological trends and performance of the revegetation sites against a selection of primary 
ecological performance indicators. This section has also included the White Box grassy woodland and 
Grey Box Ironbark woodland. 
 

8.1 Landscape Function Analyses 

8.1.1 Landscape Organisation 
 
A patch is an area within an ecosystem where resources such as soil and litter tend to accumulate, 
while areas where resources are mobilised and transported away are referred to as interpatches. 
Landscape Organisation Indices (LOI) are calculated by the length of the patches divided by the length 
of the transect to provide an index or percent of the transect which is occupied by functional patch 
areas (Tongway and Hindley 2004). 
 
The three Grey Box woodland reference sites were characterised by having a mature tree canopy and 
a well developed decomposing leaf litter layer and a sparse cover of native perennial forbs and grasses 
and collectively provided a highly functional patch area and Landscape Organisation Indices of 100%.  
 
While the Grey Box revegetation sites presently existed as degraded grassland and were structurally 
different to the woodland reference sites, they typically had good ground cover comprised of a 
combination of annual and perennial plants and cryptogams. These sites also had a high functional 
patch areas and subsequently scored LOI’s of 100% (Figure 8-1). 
 
The White Box and Ironbark woodland sites were also characterised with having a mature tree canopy 
and a well developed leaf litter layer. In the White Box woodland, native grasses and forbs were more 
abundant, while in the Ironbark woodland, there were scattered low shrubs however both sites also had 
high functional patch areas and LOI’s of 100%. 
 

 
Figure 8-1. Landscape Organisation Indices recorded in the Grey Box woodland monitoring sites. 
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8.1.2 Soil surface assessments 

8.1.2.1 Stability 
 
LFA stability indices in the Grey Box woodland monitoring sites ranged from 62.8 – 65.0 with sites 
stability being provided by the perennial tree cover, moderately deep litter layers and sandy clay loam 
soils which were very stable. There was however relatively high rates of deposition evident as leaf litter 
had become mobilised across the sites during high rainfall events. In the White Box and Ironbark 
woodlands the stability indices were 62.0 and 62.4 and had similar stability to the Grey Box woodlands 
(Figure 8-2). 
 
The Grey Box revegetation sites tended to be more stable than the reference sites with stability indices 
ranging from 69.1 (GBReveg5) – 73.6 (GBReveg1). Despite the lack of a mature tree canopy, higher 
stability indices can be attributed to the higher abundance of perennial ground covers, very hard soil 
crusts which were usually contained a significant abundance of cryptogam cover. Subsequently there 
also tended to be less evidence of erosion or deposition within these sites.  
 

 
Figure 8-2. LFA stability indices recorded in the Grey Box woodland monitoring sites. 
 

8.1.2.2 Infiltration 
 
The infiltration capacity of the Grey Box, White Box and Ironbark woodland sites were quite similar to 
each other with the Grey Box sites providing a target range of 49.7 – 53.5 (Figure 8-3). The sites often 
had a well developed and decomposing litter layer, which had often formed a rich humus layer with 
lower occurrences of soil surface crusting. 
 
In the revegetation sites, there tended to be an undeveloped litter layer and a hard surface crust which 
reduces the infiltration capacity of moisture to enter the soil profile, subsequently all revegetation sites 
presently had lower infiltration capacity which ranged from  38.4 (GBReveg2) – 46.2 (GBReveg1). 
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Figure 8-3. LFA infiltration indices recorded in the Grey Box woodland monitoring sites. 
 

8.1.2.3 Nutrient recycling 
 
The nutrient recycling capacity is influenced by the degree of perennial plant cover and accumulation 
and decomposition of the litter layers, which is in turn influenced by the degree of soil compaction and 
soil surface crusting. The White Box grassy woodland had the highest nutrient recycling capacity of 
53.9. This was largely due to the presence of the mature tree canopy but it also had a higher 
abundance of perennial ground covers and a deep decomposed litter layer. In the Grey Box woodland 
reference sites and the Ironbark woodland, there was also a mature overstorey however there was a 
lower abundance of perennial ground cover and the litter layers were slightly less developed. In the 
Grey Box woodland reference sites the target nutrient recycling range was 47.2 – 50.7 (Figure 8-4). 
 
In the Grey Box revegetation sites, there was a lack of a mature overstorey and the litter layers were 
much less developed with the sites having a lower nutrient recycling indices ranging from 40.4 
(GBReveg2) to 46.0 (GBReveg4). 
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Figure 8-4. LFA nutrient recycling indices recorded in the Grey Box woodland monitoring sites 
 

8.1.3 Most functional sites 
 
The sum of the LFA stability, infiltration and nutrient recycling components provide an indication of the 
most functional to least functional monitoring sites recorded this year and is provided in Figure 8-5. The 
maximum score possible is 300 with the White Box grassy woodland being the most ecologically 
functional site with a total score of 170.3. This site contained high patch area, a mature tree canopy and 
well developed grassy ground cover layer, with high levels of decomposing litter and had very stable 
soils.  
 
The Grey Box woodland sites GBWood3 and GBWood2 were the next most functional communities but 
did not tend to have such high levels of these attributes and scored 168.4 and 164.3 respectively. The 
derived native grasslands GBReveg1, GBReveg4 and GBReveg3 that will be revegetated to Grey Box 
woodland were presently more functional than GBWood1 and the Ironbark woodland. These two 
woodland areas had also been degraded through overgrazing with the herbaceous understorey having 
been severely depleted and the soils being quite compacted with these sites scoring 159.7 and 159.5 
respectively. The least functional communities were presently GBReveg5 which scored 155.6 and 
GBReveg2 with 151.8.  
 
Examples of the various combinations of ground covers which are critical to overall ecosystem function 
have been provided in Table 8-1.  
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Figure 8-5. Sum of the LFA stability, infiltration and nutrient recycling components indicating the most functional to 
least functional monitoring site recorded in 2015. 
 
Table 8-1. Examples of the different ground covers in the Kokoda Grey Box monitoring sites. 
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GBReveg5 WBWood1 

  
IronWood1 GBWood1 

  
GBWood2 GBWood3 

  
 

8.2 Trees and mature shrubs 

8.2.1 Population density 
 
Mature trees and shrubs with a stem diameter >5cm dbh were recorded in the three Grey Box 
woodland reference sites as well as the White Box and Ironbark woodland sites. There were 8 – 21 
individuals in the reference sites, equating to a density of 200 – 525 stems per hectare (Figure 8-6). 
There were 8 individuals in the White Box site and 33 in the Ironbark woodland. No trees or mature 
shrubs were yet present in the derived native grassland sites.  
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8.2.2 Diameter at breast height 
 
The average dbh recorded in the Grey Box reference sites ranged from 18 – 34cm but ranged from 6 – 
57cm (Table 8-2). The relatively small trunk diameters indicate the trees are relatively young and 
indicative of their regrowth status. In the White Box woodland the average dbh was 28 cm with the 
maximum dbh of 38cm, while in the Ironbark woodland the average dbh was 17 with a maximum of 
51cm. 
 

8.2.3 Condition 
 
The trees and mature shrubs in the Grey Box woodland reference sites were typically in good to 
medium health but all sites contained some individuals in a state of advanced dieback and in GBWood3 
there were three stags. No mistletoe was recorded and only a small percent of the populations were 
bearing reproductive structures such as buds, flowers or fruits or hollows suitable as nesting sites 
(>10cm). In the White Box woodland most trees were in good to medium health and a large percentage 
(63%) of them were bearing reproductive structures. In the Ironbark woodland most of the trees were in 
medium to poor health and there several dead individuals. A small number had reproductive structures 
and/or hollows. 
 

8.2.4 Species composition 
 
The Grey Box reference sites were dominated by Eucalyptus microcarpa (Grey Box). A single mature 
Acacia implexa (Hickory) was also recorded in GBWood2, while a single E. sideroxylon (Mugga 
Ironbark) was recorded in GBWood2 and GBWood3. 
 
The White Box woodland was dominated by E. albens but a Callitris endlicheri and E. blakelyi were also 
present. The Ironbark woodland was dominated by a mixture of E. albens, E. dealbata and E. 
sideroxylon with several E. microcarpa and a single Callitris endlicheri. 
 

 
Figure 8-6. Tree and mature shrub densities (>5cm dbh) in the Kokoda Grey Box woodland monitoring sites. 
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Table 8-2. Trunk diameters and condition of the trees and mature shrubs in the woodland monitoring sites in 2015. 
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GBReveg1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
GBReveg2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
GBReveg3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
GBReveg4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
GBReveg5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
WBWood1 3 28 38 18 8 4 100 50 38 13 0 0 63 13 
IronWood1 5 17 51 7 40 2 83 10 28 45 18 0 18 3 
GBWood1 1 34 57 13 8 0 100 13 75 13 0 0 0 38 
GBWood2 3 18 29 9 21 5 100 48 38 14 0 0 5 0 
GBWood3 2 24 55 6 20 10 85 5 60 20 15 0 10 20 

 

8.3 Shrubs and juvenile trees 

8.3.1 Population density 
 
There was a small number of shrubs and juvenile trees (<5cm dbh) in the Grey Box reference sites and 
1 – 18 individuals or 25 – 450 stems per hectare were recorded in the monitoring plots (Figure 8-7).  
There was one shrub in the White Box woodland, while in the Ironbark woodland there were 108 
individuals. 
 

8.3.2 Height class 
 
Most individuals in the reference sites were less than 0.5m in height but one or two individuals may 
have been in the taller height classes (Table 8-3). In the White Box woodland there was one small 
acacia. In IronWood1 most individuals were less than 1.0m in height. 
 

8.3.3 Species diversity 
 
In the woodland reference sites there were 1- 4 species of shrubs and juvenile trees with the range of 
species including juvenile E. microcarpa, Acacia implexa, A. paradoxa (Kangaroo Thorn), Brachyloma 
daphnoides (Daphne Heath) or Cassinia laevis (Cough Bush). In the White Box woodland there was 
one small Acacia implexa. In the Ironbark woodland, the shrubby understorey was much more diverse 
and was dominated by Brachyloma daphnoides. Other species included Acacia implexa and Cassinia 
laevis with juvenile Brachychiton populneus, Callitris endlicheri, Eucalyptus dealbata and E. microcarpa. 
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Figure 8-7. Total shrubs and juvenile trees recorded in the Grey Box monitoring sites. 
 
 
Table 8-3 Number of individuals represented in each height class across the range of monitoring sites. 

Site Name 0-0.5m 0.5-1.0m 1.0-1.5m 1.5-2.0m >2.0m Total 
No. 

species 
% 

Endemic 
GBReveg1 0 0 0 0 0 0 0 0 
GBReveg2 0 0 0 0 0 0 0 0 
GBReveg3 0 0 0 0 0 0 0 0 
GBReveg4 0 0 0 0 0 0 0 0 
GBReveg5 0 0 0 0 0 0 0 0 
WBWood1 0 1 0 0 0 1 1 100 
IronWood1 78 27 2 0 1 108 7 100 
GBWood1 1 0 0 0 0 1 1 100 
GBWood2 13 2 2 1 0 18 4 100 
GBWood3 1 0 0 0 1 2 2 100 

 

8.4 Total ground Cover 
 
Total ground cover, which is a combination of leaf litter, annual plants, cryptogams, rocks, logs and live 
perennial plants (<0.5m in height) was relatively high in the woodland reference sites and ranged from 
90.5 – 99.5% (Figure 8-8). In IronWood1 total ground cover was slightly lower with 86.5% while the 
remaining sites had 98.5 – 100% ground cover. 
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Figure 8-8. Total ground cover recorded in the Grey Box woodland monitoring sites.  
 

8.5 Structural composition 
 
The various combinations of the ground covers and structural compositions of the woodland sites are 
provided in Figure 8-9. In the Grey Box woodland reference sites and the White Box and Ironbark 
woodlands the most dominant form of ground cover was dead leaf litter. In the reference sites dead leaf 
litter provided 82 – 84.4% of the total ground cover. There was a small contribution of cover provided by 
scattered perennial plants and fallen branches, and there may have been an occasional annual plant or 
rock. Due to the heavy litter layer, cryptogam cover was presently not an important feature.  
 
The White Box woodland had a higher cover of perennial ground covers, while in the Ironbark 
woodland, cryptogams and logs were also important. In comparison the revegetation sites were 
presently dominated by various proportions of annual plants and dead leaf litter and a higher cover of 
perennial ground covers. Cryptogams were also important in most of these sites. 
 
The reference sites were also characterised by having a mature canopy cover which exceeded 6.0m in 
height with low hanging braches also providing occasional projected cover in the lower height classes. 
The White Box woodland had a similar overstorey structure while in Ironwood1, the scattered low 
shrubs provided some structural diversity 0.5 – 2.0m in height.  
 
Examples of the various structural compositions of the individual sites have been provided in Table 8-4. 
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Figure 8-9. Average percent ground cover and projected foliage cover recorded in the Grey Box monitoring sites in 
2015. 
 
Table 8-4. Structural compositions of the Grey Box monitoring sites. 
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8.6 Floristic Diversity 
 
Total floristic diversity recorded within the 20 x 20m Grey Box monitoring sites was highly variable with 
23 – 39 species recorded in the reference sites (Figure 8-10).  The White Box woodland contained the 
highest total species diversity with 51 species, while there were 35 species recorded in the Ironbark 
woodland. Total floristic diversity in the derived grasslands was also variable and ranged from a low 
diversity of 30 species in GBReveg3 to a high of 45 species in GBReveg2. 
 
In the woodland reference sites, native species were far more diverse than exotic species with 16 – 33 
native species being recorded and there were 34 and 39 natives in the White Box and Ironbark 
woodlands respectively (Figure 8-11). In the derived grasslands, native species were more diverse than 
exotic species in GBReveg2 and GBReveg4 which had 32 and 18 native species respectively. Site 
GBReveg3 had the lowest diversity of native species with only 13 species. 
 
While only one exotic species was recorded in IronWood1, all other sites contained more exotic species 
than were recorded in the woodland reference sites and were therefore weedier than desired.  In the 
revegetation areas, the lowest number of exotic species was recorded in GBReveg2 with 13 species, 
while the highest was recorded in GBReveg1 and GBReveg5 with 18 exotic species each (Figure 8-12). 
 

 
Figure 8-10.  Total species diversity recorded in the Grey Box monitoring sites.  
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Figure 8-11.  Total native species recorded in the Grey Box monitoring sites.  
 

 
Figure 8-12. Total exotic species recorded in the Grey Box monitoring sites. 
  

8.6.1 Percent endemic ground cover 
 
The percent endemic ground cover is an ecological indicator used to provide some measure of the 
cover abundance of the live native vegetation along the vegetation transect and therefore indicates the 
level of weediness at the monitoring sites. While it is only estimation the percent cover of endemic 
ground cover species has been derived by the following equation. 
 

Percent cover endemic species = sum of the five Braun- blanquet scores for native species / (sum of 
the five Braun- blanquet scores of exotic species + native species) x 100 

 
In the Grey Box woodland reference sites most of the live plant cover was provided by native species 
with endemic plant cover scores of 96.2 – 100% (Figure 8-13). There was also 100% endemic plant 
cover in IronWood1, but in the White Box woodland native species only 78.3% of the live plant cover 
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and was weedier than desired. In the derived grasslands the highest cover of native plants was 
recorded in GBReveg2 with 61.7% endemic cover, while the lowest was recorded in GBReveg1 and 
GBReveg3 which had low scores of 27.2% and 27.8% respectively. Therefore all revegetation areas 
were presently dominated by exotic species and weedier than desired. 
 

 
Figure 8-13. Percent endemic ground cover recorded in the Grey Box monitoring sites. 
 

8.7 Vegetation composition 
 
The composition of the vegetation as categorised by seven different growth forms is given in Figure 
8-14. In the Grey Box woodland reference sites herbs were the most diverse plant group with 14 - 20 
different species followed by grasses with 5 – 11 species. There were 1 - 2 tree species and only up to 
one shrub, one sub-shrub, one reed and one fern species. 
 
The White Box and Ironbark woodland were comprised of an adequate representation of the major 
plant groups but there was a slightly low diversity of herbs in IronWood1. In the grassland revegetation 
areas there was also an adequate representation of most growth forms except that there were no trees. 
While there were also no shrubs in the grassland areas, no shrubs were recorded in the GBWood01 
reference site.  
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Figure 8-14. Composition of the vegetation recorded in the Grey Box monitoring sites. 
 

8.8 Most common species 
 
There were 140 species recorded across the Grey Box monitoring sites with 41 (29%) of these being 
exotic species (Appendix 1). The exotic annual Hypochaeris glabra (Smooth Catsear) was recorded in 
all sites including the three reference sites and White Box and Ironbark woodlands. Exotic annuals 
Arctotheca calendula (Capeweed), Anagallis arvensis (Scarlet Pimpernel) and Briza minor (Shivery 
Grass) were also very common (Table 8-5).  
 
There were four native perennial grasses which were common to at least six of the ten monitoring sites 
and these included  Aristida ramosa (Threeawn Grass), Austrostipa scabra subsp. falcata (Speargrass), 
Bothriochloa macra (Red-leg Grass) and Elymus scaber (Common Wheatgrass), while the native fern 
Cheilanthes sieberi subsp. sieberi (Rock Fern) was recorded in seven sites. A comprehensive list of 
species recorded in all monitoring sites has been included in Appendix 1. 
 
Table 8-5. The most common species recorded in the Grey Box monitoring sites. 
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8.9 Most abundant species 
 
The most abundant species recorded in each of the Grey Box monitoring sites this year are provided in 
Table 8-6. The most abundant species were those that collectively summed to a Braun-blanquet total of 
10 or more from the five replicated sub-plots along the vegetation transect. The maximum score that 
can be obtained by an individual species is 30. 
 
No species was particularly abundant in the understorey in the Grey Box woodland reference sites with 
only Austrostipa scabra subsp. falcata (Speargrass) meeting the required criteria in GBWood01. 
Austrostipa scabra subsp. falcata was also the most abundant in the White Box woodland along with 
Hydrocotyle laxiflora (Stinking Pennywort). In the Ironbark woodland Brachyloma daphnoides (Daphne 
Heath) provided the most ground cover. 
 
The derived grasslands were dominated by a different range of species with most cover provided exotic 
annual grasses especially Vulpia muralis (Rats-tail Fescue) and Aira cupaniana (Silvery Hairgrass). 
Other exotic annuals which were dominant included Trifolium angustifolium (Narrow-leaf Clover) and 
Hypochaeris glabra (Smooth Catsear). The native perennial grasses Bothriochloa macra (Red-leg 
Grass) had persisted in numerous grassland sites and provided adequate ground cover, while 
Rytidosperma racemosum (Wallaby Grass) provided the most ground cover in GReveg2.  
 
Table 8-6. The most abundant species recorded in the Grey Box monitoring sites. 
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*Trifolium angustifolium Narrow-leaf Clover 16 
         *Vulpia muralis Rats-tail Fescue 24 
  

23 11 
     Bothriochloa macra Red-leg Grass 10 

 
19 13 13 

     *Aira cupaniana Silvery Hairgrass 
 

16 14 
 

10 
     Rytidosperma racemosum Wallaby Grass 

 
18 

        *Bromus molliformis Soft Brome 
  

11 
       *Hypochaeris glabra Smooth Catsear 

   
11 22 

     Austrostipa scabra subsp. falcata Speargrass 
     

13 
 

12 
  Hydrocotyle laxiflora Stinking Pennywort 

     
10 

    Brachyloma daphnoides Daphne Heath 
      

11 
    

8.10 Soil analyses 

8.10.1 pH 
 
Figure 8-15 shows the pH recorded in the Grey Box monitoring sites compared to the “desirable” range 
in medium or clay loam soils as prescribed by the agricultural industry for growing introduced pastures 
and crops. The pH range recorded in the woodland reference sites was somewhat lower than desirable 
agricultural ranges and with a soil pH ranging from 4.94 – 5.16 the soils very strongly acidic (Bruce & 
Rayment 1982). In the Ironbark woodland, the soil pH was similar to the reference sites with a pH of 
5.0. The White Box woodland and derived grassland areas had a slightly higher pH which ranged from 
5.80 – 6.45 with these soils being slightly to moderately acidic.  
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Figure 8-15. Soil pH recorded in the Grey Box monitoring sites compared to the desirable agricultural range. 
 

8.10.2 Conductivity 
 
Figure 8-16 shows the Electrical Conductivity (EC) recorded in the Grey Box monitoring sites compared 
to the “desirable” range in medium or clay loam soils as prescribed by the agricultural industry for 
growing introduced pastures and crops. The EC recorded across the range of sites was well below the 
agricultural threshold indicating there are very low levels of soluble salts in the soil profile and that they 
are non saline. The highest EC readings were recorded in the reference sites which ranged from 0.069 
– 0.077 dS/m. In the remaining sites EC ranged from a low of 0.019 dS/m in GBReveg4 to a high of 
0.038 dS/m in IronWood1. 
 

 
Figure 8-16. Electrical Conductivity recorded in the Grey Box monitoring sites compared to the desirable 
agricultural levels. 
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8.10.3 Organic Matter 
 
In the Grey Box woodland reference sites OM levels were elevated in comparison to the desirable 
threshold of 4.5%, with OM concentrations up to 6.3% in GBWood1 (Figure 8-17). These high 
concentrations are probably related to high manure deposits as a result of livestock camps. In the 
grassland site GBReveg2 OM levels were 4.6% and at desirable levels, while in Ironwood1 they were 
slightly lower and at 4.2%. In the remaining sites OM levels were very low and ranged between 1.5% in 
WBWood1 to 2.6% in GBReveg1. 
 

 
Figure 8-17. Organic Matter concentrations recorded in the Grey Box monitoring sites compared to desirable 
agricultural levels. 
 

8.10.4 Phosphorous 
 
Phosphorous levels were lower than the agricultural standards across all Grey Box monitoring sites, but 
were the highest within the woodland reference sites which had a P range of 21 – 40mg/kg. There were 
minor differences in P across the other Grey Box monitoring sites which ranged from a low of 16 mg/kg 
in GBReveg1 to a high of 20 mg/kg in IronWood1(Figure 8-18).  
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Figure 8-18. Phosphorous concentrations recorded in the Grey Box monitoring sites compared to desirable 
agricultural levels. 
 

8.10.5 Nitrate 
 
Nitrate levels were lower than the agricultural standards across all Grey Box monitoring sites and there 
were little differences between the sites. In the reference sites N ranged from 15. – 1.8 mg/kg and most 
of the other sites were slightly higher and had N concentration up to 2.6 mg/kg in GBReveg1 (Figure 
8-19). 
 
 

 
Figure 8-19. Nitrate concentrations recorded in the Grey Box monitoring sites compared to desirable agricultural 
levels.  
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8.10.6 Cation Exchange Capacity 
 
Cation Exchange Capacity (CEC) is the capacity of the soil to hold the major cations (calcium, 
magnesium, sodium and potassium) and is also a measure of the potential fertility of the soil. All of the 
Grey Box monitoring sites had a low CEC and in the reference CEC ranged from 6.0 – 8.0 cmol/kg. In 
the remaining sites CEC ranged from a low of 3.4 cmol/kg in GBReveg4 to a high of 5.9 cmol/kg in GB 
Reveg1 (Figure 8-20). 
 

 
Figure 8-20. Cation Exchange Capacity recorded in the Grey Box monitoring sites compared to desirable 
agricultural levels. 
 

8.10.7 Exchangeable Sodium Percentage 
 
Sodicity refers to a significant proportion of sodium in the soil compared to other cations with soil 
considered to be sodic when there is sufficient sodium to interfere with its structural stability which often 
interferes with plant growth. Sodic soils tend to suffer from poor soil structure including hard soil, 
hardpans, surface crusting and rain pooling on the surface, which can affect water infiltration, drainage, 
plant growth, cultivation and site accessibility.  
 
ESP recorded in the woodland reference sites was highly variable and ranged from 1.5 – 4.6% (Figure 
8-21). In GBReveg1 and the white Box and Ironbark woodlands ESP was very low and was less than 
1.4%. GBReveg2 and GBReveg4 had the highest ESPs of 4.4% and 4.2% respectively. All sites 
therefore had and ESP which remained below the 5% threshold indicating the soils are non sodic (Isbell 
1996).  
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Figure 8-21. ESP recorded in the Grey Box monitoring sites compared to desirable agricultural levels. 

 

8.10.8 Other soil tests 
 
The full results of the soil analysis are provided in Appendix 2 but a summarised version highlighting 
elevated test results is provided in Table 8-7. The results indicate there are slightly to moderately 
elevated levels of Potassium and significantly high concentrations of Iron in most of the Grey Box sites, 
including the three reference sites. These data indicate that the soils at Kokoda are likely to be naturally 
high in both Potassium and Iron and/or are implicated with the long agricultural history. In the reference 
sites there may also be slightly elevated levels of Magnesium (GBWood3) and Chromium (GBWood2), 
and all three sites had elevated Sulfur concentrations. 
 
Table 8-7. Summarised soil analyses highlighting elevated test results. 
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8.11 Grey Box woodland site performance towards meeting woodland completion criteria targets 
 
Table 8-8 indicates the performance of the Kokoda Grey Box monitoring sites against a selection of proposed Completion Performance Indicators during the 2015 monitoring period. 
The selection of criteria has been presented in order of ecosystem successional processes, beginning with landform establishment and stability (orange) and ending with indicators 
of ecosystem and landuse development (blue). The range values are amended annually. 
 

Monitoring sites meeting or exceeding the range values of the Grey Box woodland reference sites have been identified with a shaded colour box and have therefore been deemed 
to meet completion criteria targets. In the case of “growth medium development”, upper and lower soil property indicators are also based on results obtained from the respective 
reference sites sampled in 2015. In some cases, the site may not fall within ranges based on these data, but may be within “desirable” levels as prescribed by the agricultural 
industry. If this scenario occurs, the rehabilitation site has been identified using a striped shaded box to indicate that it falls within “desirable” ranges but does not fall within specified 
completion criteria targets using the adopted methodology. 
 
Table 8-8. Performance of the Grey Box revegetation monitoring sites against the Primary and Secondary Performance Indicators obtained from the Grey Box woodlands. 

Rehabilitation 
Phase 

Aspect or 
ecosystem 
component 
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criteria 
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Performance indicators are quantified by the range of values obtained from replicated reference sites 2015 2015 2015 Lower  Upper 2015 2015 2015 2015 2015 2015 2015 
Phase 2: 
Landform 
establishment 
and stability 

Landform 
slope, 
gradient 

Landform 
suitable for 
final landuse 
and generally 
compatible 
with 
surrounding 
topography 

Slope 

  

Landform is generally 
compatible within the 
context of the local 
topography.  < Degrees (18°) 2 3 1 1 3 5 4 3 4 3 3 4 

Active 
erosion 

Areas of 
active erosion 
are limited 

No. 
Rills/Gullies 

Number of gullies or 
rills >0.3m in width or 
depth in a 50m transect 
are limited and 
stabilising   

No. 0 0 0 0 0 0 0 0 0 0 0 0 

Cross-
sectional 
area of rills 

  

Provides an 
assessment of the 
extent of soil loss due 
to gully and rill erosion 
and that it is limited 
and/or is stabilising 

m2 0 0 0 0 0 0 0 0 0 0 0 0 

Phase 3: 
Growth 
medium 
development 

Soil 
chemical, 
physical 
properties 

Soil 
properties are 
suitable for 
the 

pH pH is typical of that of 
the surrounding 
landscape or falls 
within desirable ranges 

  

pH (5.6 - 7.3) 5.0 4.9 5.2 4.9 5.2 6.5 5.8 6.1 5.9 6.0 5.8 5.0 
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Rehabilitation 
Phase 

Aspect or 
ecosystem 
component 

Completion 
criteria 

Performance 
Indicators 

Primary Performance 
Indicators 

Description 
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Performance 

Indicators 
Description 

Unit of 
measurement 
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and 
amelioration 

establishment 
and 
maintenance 
of selected 
vegetation 
species 

provided by the 
agricultural industry 

EC   Electrical Conductivity 
is typical of that of the 
surrounding landscape 
or fall within desirable 
ranges provided by the 
agricultural industry 

< dS/m (<0.150) 0.074 0.069 0.077 0.069 0.077 0.026 0.029 0.022 0.019 0.024 0.026 0.038 

Organic 
Matter 

Organic Carbon levels 
are typical of that of the 
surrounding landscape, 
increasing or fall within 
desirable ranges 
provided by the 
agricultural industry 

  

% (>4.5) 7.8 4.7 6.3 4.7 7.8 2.6 4.6 1.9 1.7 2.2 1.5 4.2 

Phosphorous   Available Phosphorus 
is typical of that of the 
surrounding landscape 
or fall within desirable 
ranges provided by the 
agricultural industry 

ppm (50) 40.5 20.9 27.4 20.9 40.5 16.2 19.0 18.1 16.8 18.7 17.1 19.9 

Nitrate Nitrate levels are 
typical of that of the 
surrounding landscape 
or fall within desirable 
ranges provided by the 
agricultural industry 

  

ppm (>12.5) 1.8 1.5 1.8 1.5 1.8 2.6 2.1 2.3 2.5 2.2 1.8 1.5 

CEC   Cation Exchange 
Capacity is typical of 
that of the surrounding 
landscape or fall within 
desirable ranges 
provided by the 
agricultural industry 

 Cmol+/kg (>14) 7.3 6.0 8.0 6.0 8.0 5.9 5.4 4.1 3.4 4.5 4.4 4.0 

ESP   Exchangeable Sodium 
Percentage (a measure 
of sodicity) is typical of 
the surrounding 
landscape or is less 
than the 5% threshold 
for sodicity 

% (<5) 1.5 4.6 1.6 1.5 4.6 1.0 4.4 3.6 4.2 1.4 1.3 3.3 
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Rehabilitation 
Phase 

Aspect or 
ecosystem 
component 

Completion 
criteria 

Performance 
Indicators 

Primary Performance 
Indicators 

Description 

Secondary 
Performance 

Indicators 
Description 

Unit of 
measurement 
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Phase 4: 
Ecosystem & 
Landuse 
Establishment 

Landscape 
Function 
Analysis 
(LFA): 
Landform 
stability and 
organisation 

Landform is 
stable and 
performing as 
it was 
designed to 
do 

LFA Stability The LFA stability index 
provides an indication 
of the sites stability and 
is comparable to or 
trending towards that of 
the local remnant 
vegetation   

% 62.8 65.0 64.2 62.8 65.0 73.6 73.0 72.0 71.0 69.1 62 62.4 

LFA 
Landscape 
organisation  

The Landscape 
Organisation Index 
provides a measure of 
the ability of the site to 
retain resources and is 
comparable to that of 
the local remnant 
vegetation   

% 100 100 100 100 100 100 100 100 100 100 100 100 

Vegetation 
diversity 

Vegetation 
contains a 
diversity of 

species 
comparable 
to that of the 
local remnant 

vegetation 
Diversity of 
shrubs and 

juvenile trees  

The diversity of shrubs 
and juvenile trees with 
a stem diameter < 5cm 
is comparable to that of 
the local remnant 
vegetation. 

  

species/area 1 4 2 1 4 0 0 0 0 0 1 7 

The percentage of 
shrubs and juvenile 
trees with a stem 
diameter < 5cm dbh 
which are local 
endemic species and 
these percentages are 
comparable to the local 
remnant vegetation 

  

% population 100 100 100 100 100 0 0 0 0 0 100 100 

Total species 
richness   

The total number of live 
plant species provides 
an indication of the 
floristic diversity of the 
site and is comparable 
to the local remnant 
vegetation 

No./area 23 39 23 23 39 34 45 30 34 34 51 35 

Native 
species 
richness 

  

The total number of live 
native plant species 
provides an indication 
of the native plant 
diversity of the site and 
that it is greater than or 
comparable to the local 
remnant vegetation 

>No./area 16 33 17 16 33 16 32 13 18 16 39 34 
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Rehabilitation 
Phase 

Aspect or 
ecosystem 
component 

Completion 
criteria 

Performance 
Indicators 

Primary Performance 
Indicators 

Description 

Secondary 
Performance 

Indicators 
Description 

Unit of 
measurement 

GB
W

oo
d1

 

GB
W

oo
d2

 

GB
W

oo
d3

 Grey Box 
Woodland 
ecosystem 
range 2015 GB

Re
ve

g1
 

GB
Re

ve
g2

 

GB
Re

ve
g3

 

GB
Re

ve
g4

 

GB
Re

ve
g5

 

W
BW

oo
d1

 

Iro
nW

oo
d1

 

Exotic 
species 
richness 

The total number of live 
exotic plant species 
provides an indication 
of the exotic plant 
diversity of the site and 
that it is less than or 
comparable to the local 
remnant vegetation 

  <No./area 7 6 6 6 7 18 13 17 16 18 12 1 

Vegetation 
density 

Vegetation 
contains a 
density of 
species 
comparable 
to that of the 
local remnant 
vegetation 

Density of 
shrubs and 
juvenile trees 

The density of shrubs 
or juvenile trees with a 
stem diameter < 5cm is 
comparable to that of 
the local remnant 
vegetation 

  No./area 1 18 2 1 18 0 0 0 0 0 1 108 

Ecosystem 
composition 

The 
vegetation is 
comprised by 
a range of 
growth forms 
comparable 
to that of the 
local remnant 
vegetation 

Trees 

The number of tree 
species regardless of 
age comprising the 
vegetation community 
is comparable to that of 
the local remnant 
vegetation 

  No./area 1 2 2 1 2 0 0 0 0 0 3 6 

Shrubs 

The number of shrub 
species regardless of 
age comprising the 
vegetation community 
is comparable to that of 
the local remnant 
vegetation 

  No./area 0 3 1 0 3 0 0 0 0 0 1 6 

Sub-shrubs   

The number of sub-
shrub species 
comprising the 
vegetation community 
is comparable to that of 
the local remnant 
vegetation 

No./area 0 1 0 0 1 0 0 0 0 0 3 3 

Herbs 

The number of herbs or 
forb species 
comprising the 
vegetation community 
is comparable to that of 
the local remnant 
vegetation 

  No./area 17 20 14 14 20 20 32 18 17 21 33 12 
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Rehabilitation 
Phase 

Aspect or 
ecosystem 
component 

Completion 
criteria 

Performance 
Indicators 

Primary Performance 
Indicators 

Description 

Secondary 
Performance 

Indicators 
Description 

Unit of 
measurement 

GB
W

oo
d1

 

GB
W

oo
d2

 

GB
W

oo
d3

 Grey Box 
Woodland 
ecosystem 
range 2015 GB

Re
ve

g1
 

GB
Re

ve
g2

 

GB
Re

ve
g3

 

GB
Re

ve
g4

 

GB
Re

ve
g5

 

W
BW

oo
d1

 

Iro
nW

oo
d1

 

Grasses   

The number of grass 
species comprising the 
vegetation community 
is comparable to that of 
the local remnant 
vegetation 

No./area 5 11 5 5 11 13 10 10 15 11 10 7 

Reeds   

The number of reed, 
sedge or rush species 
comprising the 
vegetation community 
is comparable to that of 
the local remnant 
vegetation 

No./area 0 1 1 0 1 1 2 1 1 1 0 0 

Ferns   

The number of ferns 
comprising the 
vegetation community 
is comparable to that of 
the local remnant 
vegetation 

No./area 0 1 0 0 1 0 1 1 1 1 1 1 

Vines   

The number of vines or 
climbing species 
comprising the 
vegetation community 
is comparable to that of 
the local remnant 
vegetation 

No./area 0 0 0 0 0 0 0 0 0 0 0 0 

Phase 5: 
Ecosystem & 
Landuse 
Development 

Landscape 
Function 
Analysis 
(LFA): 
Landform 
function and 
ecological 
performance 

Landform is 
ecologically 
functional 
and 
performing as 
it was 
designed to 
do 

LFA 
Infiltration 

LFA infiltration index 
provides an indication 
of the sites infiltration 
capacity and is 
comparable to or 
trending towards that of 
the local remnant 
vegetation   

% 49.7 51.0 53.5 49.7 53.5 46.2 38.4 43.3 44.3 42.9 54.4 51.1 

LFA Nutrient 
recycling 

LFA nutrient recycling 
index provides an 
indication of the sites 
ability to recycle 
nutrient and is 
comparable to or 
trending towards that of 
the local remnant 
vegetation   

% 47.2 48.3 50.7 47.2 50.7 41.6 40.4 44.6 46 43.6 53.9 46 
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Rehabilitation 
Phase 

Aspect or 
ecosystem 
component 

Completion 
criteria 

Performance 
Indicators 

Primary Performance 
Indicators 

Description 

Secondary 
Performance 

Indicators 
Description 

Unit of 
measurement 

GB
W

oo
d1

 

GB
W

oo
d2

 

GB
W

oo
d3

 Grey Box 
Woodland 
ecosystem 
range 2015 GB

Re
ve

g1
 

GB
Re

ve
g2

 

GB
Re

ve
g3

 

GB
Re

ve
g4

 

GB
Re

ve
g5

 

W
BW

oo
d1

 

Iro
nW

oo
d1

 

Protective 
ground 
cover 

Ground layer 
contains 
protective 
ground cover 
and habitat 
structure 
comparable 
with the local 
remnant 
vegetation 

Litter cover   

Percent ground cover 
provided by dead plant 
material is comparable 
to that of the local 
remnant vegetation 

% 82 94.4 89 82 94 26.5 7.5 40 42.5 36 76.5 69 

Annual plants   

Percent ground cover 
provided by live annual 
plants is comparable to 
that of the local 
remnant vegetation 

<% 1 0.0 0 0 1 50 31.5 35 34 48 2.5 0 

Cryptogam 
cover   

Percent ground cover 
provided by 
cryptogams (eg 
mosses, lichens) is 
comparable to that of 
the local remnant 
vegetation 

% 0 0.0 0 0 0 4.5 25.5 0 6.5 0.5 0 6 

Rock   

Percent ground cover 
provided by stones or 
rocks (> 5cm diameter) 
is comparable to that of 
the local remnant 
vegetation 

% 0 0.5 0 0 1 0 0 0 0 0 0 0 

Log   

Percent ground cover 
provided by fallen 
branches and logs 
(>5cm) is comparable 
to that of the local 
remnant vegetation 

% 1 2.0 3 1 3 0 0 0 0 0 1.5 6 

Bare ground   

Percentage of bare 
ground is less than or 
comparable to that of 
the local remnant 
vegetation 

< % 10 0.5 1 1 10 1 1.5 0 0 0 0 13.5 

Perennial 
plant cover (< 

0.5m) 

Percent ground cover 
provided by live 
perennial vegetation (< 
0.5m in height) is 
comparable to that of 
the local remnant 
vegetation 

  % 7 2.6 7 3 7 18 34 25 17 15.5 19.5 5.5 

Total Ground 
Cover 

Total groundcover is 
the sum of protective 
ground cover 
components (as 
described above) and 

  % 91 99.5 99 91 100 99 98.5 100 100 100 100 86.5 
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Rehabilitation 
Phase 

Aspect or 
ecosystem 
component 

Completion 
criteria 

Performance 
Indicators 

Primary Performance 
Indicators 

Description 

Secondary 
Performance 

Indicators 
Description 

Unit of 
measurement 

GB
W

oo
d1

 

GB
W

oo
d2

 

GB
W

oo
d3

 Grey Box 
Woodland 
ecosystem 
range 2015 GB

Re
ve

g1
 

GB
Re

ve
g2

 

GB
Re

ve
g3

 

GB
Re

ve
g4

 

GB
Re

ve
g5

 

W
BW

oo
d1

 

Iro
nW

oo
d1

 

that it is comparable to 
that of the local 
remnant vegetation 

Ground 
cover 
diversity 

Vegetation 
contains a 
diversity of 
species per 
square meter 
comparable 
to that of the 
local remnant 
vegetation 

Native 
understorey 
abundance 

  

The abundance of 
native species per 
square metre averaged 
across the site 
provides an indication 
of the heterogeneity of 
the site and that it is 
has more than or an 
equal number of native 
species as the local 
remnant vegetation 

> species/m2 4.6 3.8 5.2 3.8 5.2 3 9.4 2.6 5.2 3.8 9.4 5.4 

Exotic 
understorey 
abundance 

  

The abundance of 
exotic species per 
square metre averaged 
across the site 
provides an indication 
of the heterogeneity of 
the site and that it is 
has less than or an 
equal number of exotic 
species as the local 
remnant vegetation 

< species/m2 0.2 0.2 0.8 0.2 0.8 7.2 5.2 8 6.4 6.6 3 0 

Native 
ground 
cover 
abundance 

Native 
ground cover 
abundance is 
comparable 
to that of the 
local remnant 
vegetation 

Percent 
ground cover 
provided by 

native 
vegetation 
<0.5m tall 

The percent ground 
cover abundance of 
native species (<0.5m 
height) compared to 
exotic species is 
comparable to that of 
the local remnant 
vegetation  

  % 97.1 96.2 90.5 90.5 97.1 27.2 61.7 27.8 36.5 31.4 78.3 100 

Ecosystem 
growth and 
natural 
recruitment 

The 
vegetation is 
maturing 
and/or natural 
recruitment is 
occurring at 
rates similar 
to those of 
the local 
remnant 
vegetation 

shrubs and 
juvenile trees 

0 - 0.5m in 
height 

The number of shrubs 
or juvenile trees < 0.5m 
in height provides an 
indication of 
establishment success 
and/or natural 
ecosystem recruitment 
and that it is 
comparable to that of 
the local remnant 
vegetation 

  No./area 1 13 1 1 13 0 0 0 0 0 0 78 
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Rehabilitation 
Phase 

Aspect or 
ecosystem 
component 

Completion 
criteria 

Performance 
Indicators 

Primary Performance 
Indicators 

Description 

Secondary 
Performance 

Indicators 
Description 

Unit of 
measurement 

GB
W

oo
d1

 

GB
W

oo
d2

 

GB
W

oo
d3

 Grey Box 
Woodland 
ecosystem 
range 2015 GB

Re
ve

g1
 

GB
Re

ve
g2

 

GB
Re

ve
g3

 

GB
Re

ve
g4

 

GB
Re

ve
g5

 

W
BW

oo
d1

 

Iro
nW

oo
d1

 

shrubs and 
juvenile trees 

0.5 - 1m in 
height 

  

The number of shrubs 
or juvenile trees 0.5-1m 
in height provides an 
indication of 
establishment success, 
growth and/or natural 
ecosystem recruitment 
and that it is 
comparable to that of 
the local remnant 
vegetation 

No./area 0 2 0 0 2 0 0 0 0 0 1 27 

shrubs and 
juvenile trees 

1 - 1.5m in 
height 

  

The number of shrubs 
or juvenile trees 1-1.5m 
in height provides an 
indication of 
establishment success, 
growth and/or natural 
ecosystem recruitment 
and that it is 
comparable to that of 
the local remnant 
vegetation 

No./area 0 2 0 0 2 0 0 0 0 0 0 2 

shrubs and 
juvenile trees 

1.5 - 2m in 
height 

The number of shrubs 
or juvenile trees 1.5-2m 
in height provides an 
indication of 
establishment success, 
growth and/or natural 
ecosystem recruitment 
and that it is 
comparable to that of 
the local remnant 
vegetation 

  No./area 0 1 0 0 1 0 0 0 0 0 0 0 

shrubs and 
juvenile trees 
>2m in height 

  The number of shrubs 
or juvenile trees > 2m 
in height provides an 
indication of 
establishment success, 
growth and/or natural 
ecosystem recruitment 
and that it is 
comparable to that of 
the local remnant 
vegetation 

No./area 0 0 1 0 1 0 0 0 0 0 0 1 



 2015 Kokoda Offset Area Ecological Monitoring Report  
 

Prepared by DnA Environmental December 2015 61 

Rehabilitation 
Phase 

Aspect or 
ecosystem 
component 

Completion 
criteria 

Performance 
Indicators 

Primary Performance 
Indicators 

Description 

Secondary 
Performance 

Indicators 
Description 

Unit of 
measurement 

GB
W

oo
d1

 

GB
W

oo
d2

 

GB
W

oo
d3

 Grey Box 
Woodland 
ecosystem 
range 2015 GB

Re
ve

g1
 

GB
Re

ve
g2

 

GB
Re

ve
g3

 

GB
Re

ve
g4

 

GB
Re

ve
g5

 

W
BW

oo
d1

 

Iro
nW

oo
d1

 

Ecosystem 
structure 

The 
vegetation is 
developing in 
structure and 
complexity 
comparable 
to that of the 
local remnant 
vegetation 

Foliage cover         
0.5 - 2 m 

Projected foliage cover 
provided by perennial 
plants in the 0.5 - 2m 
vertical height stratum 
indicates the 
community structure is 
comparable to that of 
the local remnant 
vegetation 

  

% cover 0 0 0 0 0 1 0 0 0 0 0 3 

Foliage cover              
2 - 4m 

 

Projected foliage cover 
provided by perennial 
plants in the 2 - 4m 
vertical height stratum 
indicates the 
community structure is 
comparable to that of 
the local remnant 
vegetation 

% cover 10 4 0 0 10 0 0 0 0 0 0 0 

Foliage cover              
4 - 6m 

  Projected foliage cover 
provided by perennial 
plants in the 4 -6m 
vertical height stratum 
indicates the 
community structure is 
comparable to that of 
the local remnant 
vegetation 

% cover 18 0 3 0 18 0 0 0 0 0 5 0 

Foliage cover 
>6m 

Projected foliage cover 
provided by perennial 
plants > 6m vertical 
height stratum 
indicates the 
community structure is 
comparable to that of 
the local remnant 
vegetation 

 

% cover 50 52 52 50 52 0 0 0 0 0 28 26 

Tree 
diversity 

Vegetation 
contains a 
diversity of 
maturing tree 
and shrubs 
species 
comparable 
to that of the 
local remnant 

Tree diversity 

 

The diversity of trees or 
shrubs with a stem 
diameter > 5cm is 
comparable to the local 
remnant vegetation. 
Species used in 
rehabilitation will be 
endemic to the local 
area 

species/area 1 3 2 1 3 0 0 0 0 0 3 5 
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Rehabilitation 
Phase 

Aspect or 
ecosystem 
component 

Completion 
criteria 

Performance 
Indicators 

Primary Performance 
Indicators 

Description 

Secondary 
Performance 

Indicators 
Description 

Unit of 
measurement 

GB
W

oo
d1

 

GB
W

oo
d2

 

GB
W

oo
d3

 Grey Box 
Woodland 
ecosystem 
range 2015 GB

Re
ve

g1
 

GB
Re

ve
g2

 

GB
Re

ve
g3

 

GB
Re

ve
g4

 

GB
Re

ve
g5

 

W
BW

oo
d1

 

Iro
nW

oo
d1

 

vegetation The percentage of 
maturing trees and 
shrubs with a stem 
diameter > 5cm dbh 
which are local 
endemic species and 
these percentages are 
comparable to the local 
remnant vegetation 

 

% 100 100 100 100 100 0 0 0 0 0 100 100 

Tree density Vegetation 
contains a 
density of 
maturing tree 
and shrubs 
species 
comparable 
to that of the 
local remnant 
vegetation 

Tree density 

  

The density of shrubs 
or trees with a stem 
diameter > 5cm is 
comparable to that of 
the local remnant 
vegetation 

No./area 8 21 20 8 21 0 0 0 0 0 8 40 

Average dbh   Average tree diameter 
of the tree population 
provides a measure of 
age, (height) and 
growth rate and that it 
is trending towards that 
of the local remnant 
vegetation. 

cm 34 18 24 18 34 0 0 0 0 0 28 17 

Ecosystem 
health 

The 
vegetation is 
in a condition 
comparable 
to that of the 
local remnant 
vegetation. 

Live trees The percentage of the 
tree population which 
are live individuals and 
that the percentage is 
comparable to the local 
remnant vegetation 

  

% population 100 100 85 85 100 0 0 0 0 0 100 82.5 

Healthy trees The percentage of the 
tree population which 
are in healthy condition 
and that the 
percentage is 
comparable to the local 
remnant vegetation 

  

% population 13 48 5 5 48 0 0 0 0 0 50 10 

Medium 
health 

  The percentage of the 
tree population which 
are in a medium health 
condition and that the 
percentage is 
comparable to the local 
remnant vegetation 

% population 75 38 60 38 75 0 0 0 0 0 37.5 27.5 
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Rehabilitation 
Phase 

Aspect or 
ecosystem 
component 

Completion 
criteria 

Performance 
Indicators 

Primary Performance 
Indicators 

Description 

Secondary 
Performance 

Indicators 
Description 

Unit of 
measurement 

GB
W

oo
d1

 

GB
W

oo
d2

 

GB
W

oo
d3

 Grey Box 
Woodland 
ecosystem 
range 2015 GB

Re
ve

g1
 

GB
Re

ve
g2

 

GB
Re

ve
g3

 

GB
Re

ve
g4

 

GB
Re

ve
g5

 

W
BW

oo
d1

 

Iro
nW

oo
d1

 

Advanced 
dieback 

  The percentage of the 
tree population which 
are in a state of 
advanced dieback and 
that the percentage is 
comparable to the local 
remnant vegetation 

<% population 13 14 20 13 20 0 0 0 0 0 12.5 45 

Dead Trees   The percentage of the 
tree population which 
are dead (stags) and 
that the percentage is 
comparable to the local 
remnant vegetation 

% population 0 0 15 0 15 0 0 0 0 0 0 17.5 

Mistletoe   The percentage of the 
tree population which 
have mistletoe 
provides an indication 
of community health 
and habitat value and 
that the percentage is 
comparable to the local 
remnant vegetation 

% population 0 0 0 0 0 0 0 0 0 0 0 0 

Flowers/fruit: 
Trees 

The percentage of the 
tree population with 
reproductive structures 
such as buds, flowers 
or fruit provides 
evidence that the 
ecosystem is maturing, 
capable of recruitment 
and can provide habitat 
resources comparable 
to that of the local 
remnant vegetation 

  

% population 0 5 10 0 10 0 0 0 0 0 62.5 17.5 

Hollows: 
Trees 

  

The percentage of the 
tree population which 
have hollows provides 
an indication of the 
habitat value and that 
the percentage is 
comparable to the local 
remnant vegetation 

% population 38 0 20 0 38 0 0 0 0 0 12.5 2.5 
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9 Results: Dwyer’s Red Gum monitoring sites 
 
This section provides the results of the monitoring within the Dwyer’s Red Gum monitoring sites and 
demonstrates ecological trends and performance of the revegetation sites against a selection of primary 
ecological performance indicators. This section has also included the Low Quality Dwyer’s Red Gum 
woodland. 
 

9.1 Landscape Function Analyses 

9.1.1 Landscape Organisation 
 
A patch is an area within an ecosystem where resources such as soil and litter tend to accumulate, 
while areas where resources are mobilised and transported away are referred to as interpatches. 
Landscape Organisation Indices (LOI) are calculated by the length of the patches divided by the length 
of the transect to provide an index or percent of the transect which is occupied by functional patch 
areas (Tongway and Hindley 2004). 
 
The three Dwyer’s Red Gum woodland reference sites were characterised by having a mature tree 
canopy and a well developed decomposing leaf litter layer and a sparse cover of native perennial forbs 
and grasses and collectively provided a highly functional patch area and Landscape Organisation 
Indices of 100%.  
 
While the Dwyer’s Red Gum revegetation sites presently existed as degraded pastures and were 
structurally different to the woodland reference sites, they typically had good ground cover comprised of 
a combination of annual and perennial plants and cryptogams. These sites also had a high functional 
patch areas and subsequently scored LOI’s of 100% (Figure 9-1). 
 
The low quality Dwyer’s Red Gum woodland site was characterised with having an open mature tree 
canopy, moderate cover of annual and perennial ground cover species and typically had a well 
developed leaf litter layer but this was patchy. This site however also had a high functional patch area 
and scored an LOI of 100%. 
 

 
Figure 9-1. Landscape Organisation Indices recorded in the Dwyer’s Red Gum woodland monitoring sites. 
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9.1.2 Soil surface assessments 

9.1.2.1 Stability 
 
LFA stability indices in the Dwyer’s Red Gum woodland monitoring sites ranged from 63.1 – 70.0 with 
sites stability being provided by the perennial tree cover, moderately deep litter layers and the sandy 
loam soils were very stable. There was however relatively high rates of deposition in some sites as leaf 
litter had become mobilised across the sites during high rainfall events. In the low quality woodland the 
stability index was 66.5 and thus had similar stability to the woodland reference sites (Figure 9-2). 
 
The Dwyer’s Red Gum derived native grasslands also tended to have a stability which was similar to or 
more stable than the reference sites with stability indices ranging from 69.2 (DReveg3) – 75.0 
(DReveg1). Despite the lack of a mature tree canopy, higher stability indices can be attributed to the 
higher abundance of perennial ground covers, very hard soil crusts which usually contained a 
significant abundance of cryptogam cover. The sandy clay soils were subjected to some slaking but 
there tended to be less recent evidence of erosion or deposition within these sites.  
 

 
Figure 9-2. LFA stability indices recorded in the Dwyer’s Red Gum woodland monitoring sites. 
 

9.1.2.2 Infiltration 
 
The infiltration capacity of the Dwyer’s Red Gum and the low quality woodland (DWoodLQ) were quite 
similar to each other with the Dwyer’s Red Gum reference sites providing a target range of 43.6 – 54.6 
(Figure 9-3). The sites often had a well developed and decomposing litter layer, which had often formed 
a rich humus layer with lower occurrences of soil surface crusting but this tended to be quite patchy. 
 
In the derived grassland revegetation sites, there tended to be an undeveloped litter layer and a hard 
surface crust which reduces the infiltration capacity of moisture to enter the soil profile but DReveg1 
and DReveg2 fell within the targets range with infiltration indices of 47.1 and 46.0 respectively. 
DReveg3 had a slightly lower index of 40.1. 
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Figure 9-3. LFA infiltration indices recorded in the Dwyer’s Red Gum woodland monitoring sites. 
 

9.1.2.3 Nutrient recycling 
 
The nutrient recycling capacity is influenced by the degree of perennial plant cover and accumulation 
and decomposition of the litter layers, which is in turn influenced by the degree of soil compaction and 
soil surface crusting. In the Dwyer’s Red Gum woodland reference sites and the low quality woodland, 
there was a mature overstorey and there tended to be a low abundance of perennial ground cover but 
there were well developed litter layers but the site was patchy. In the Dwyer’s Red Gum woodland 
reference sites the target nutrient recycling range was 44.5 – 51.7 with the low quality woodland scoring 
46.9 (Figure 9-4). 
 
In the Dwyer’s Red Gum revegetation sites, there was a lack of a mature overstorey however due to the 
scattered perennial plant cover, relatively good litter cover and extensive abundance of cryptogams the 
site DReveg2 had similar nutrient recycling indices of 46.4. Nutrient recycling capacity in DReveg1 and 
DReveg3 were slightly lower with 43.4 and 40.9 respectively. 
 

 
Figure 9-4. LFA nutrient recycling indices recorded in the Dwyer’s Red Gum woodland monitoring sites 
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9.1.3 Most functional sites 
 
The sum of the LFA stability, infiltration and nutrient recycling components provide an indication of the 
most functional to least functional monitoring sites recorded this year and is provided in Figure 9-5. The 
maximum score possible is 300 with the Dwyer’s Red Gum reference site DWood1 being the most 
ecologically functional site with a total score of 176.3. This site contained high patch area, a mature tree 
canopy and well developed grassy ground cover layer, with high levels of decomposing litter and had 
very stable soils.  
 
DReveg 1, DReveg2 and the low quality woodland DWoodLQ were the next most functional sites and 
had a sum of scores which exceeded the reference sites DWood2 and DWood3 which scored a 
relatively low score of 159.6 and 151.9 respectively. The lowest ecological function was recorded in 
DReveg3 which was only slightly lower than DWood3 with a sum of indices of 150.2. Examples of the 
various combinations of ground covers which are critical to overall ecosystem function have been 
provided in Table 9-1.  
 

 
Figure 9-5. Sum of the LFA stability, infiltration and nutrient recycling components indicating the most functional to 
least functional monitoring site recorded in 2015. 
 
Table 9-1. Examples of the different ground covers in the Kokoda Dwyer’s Red Gum monitoring sites. 
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9.2 Trees and mature shrubs 

9.2.1 Population density 
 
Trees and mature shrubs with a stem diameter >5cm dbh were recorded in the three Dwyer’s Red Gum 
woodland reference sites as well as the low quality Dwyer’s Red Gum woodland. There were 9 – 25 
individuals in the reference sites, equating to a density of 225 – 625 stems per hectare (Figure 9-6). 
There were nine individuals in the low quality woodland. No trees or mature shrubs were yet present in 
the derived native grassland sites.  
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9.2.2 Diameter at breast height 
 
The average dbh recorded in the Dwyer’s Red Gum reference sites ranged from 11 – 23cm but ranged 
from 5 – 49cm (Table 9-2). The small trunk diameters indicate the trees are relatively young and 
indicative of their regrowth status. In the low quality woodland the average dbh was 22 cm with the 
maximum dbh of 27cm. 
 

9.2.3 Condition 
 
The trees and mature shrubs in the Dwyer’s Red Gum woodland reference sites were typically in 
moderate health but there were also a large percentage of stags in DWood1 and DWood2. No mistletoe 
was recorded and in DWood3 a large percent of the population were bearing reproductive structures 
such as buds, flowers or fruits. There was a very small percentage containing hollows suitable for 
nesting sites (>10cm) in the three woodland sites. In the low quality woodland all trees were in medium 
health and almost half (44%) of them were bearing fruit. 
 

9.2.4 Species composition 
 
The Dwyer’s Red Gum reference sites were dominated by Callitris endlicheri but there may also have 
been scattered individuals of Allocasuarina luehmannii, E. dwyeri, E. dealbata, E. sideroxylon and/or E. 
microcarpa. The low quality woodland was dominated by E. dwyeri and contained one E. albens. 
 

 
Figure 9-6. Tree and mature shrub densities (>5cm dbh) in the Kokoda Dwyer’s Red Gum woodland monitoring 
sites. 
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Table 9-2. Trunk diameters and condition of the trees and mature shrubs in the Dwyer’s Red Gum monitoring sites. 
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DReveg1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
DReveg2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
DReveg3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

DWoodLQ 2 22 27 16 9 7 100 0 100 0 0 0 44 0 
DWood1 4 11 28 5 70 2 30 1 24 4 70 0 10 9 
DWood2 3 18 49 5 32 4 78 6 53 19 22 0 28 3 
DWood3 3 23 31 7 11 2 82 27 27 27 18 0 82 9 

 

9.3 Shrubs and juvenile trees 

9.3.1 Population density 
 
There was a large variation on the number of shrubs and juvenile trees (<5cm dbh) recorded in the 
Dwyer’s Red Gum reference sites with densities ranging from 32 – 598 individuals equating to a density 
of 800 – 14,950 stems per hectare (Figure 9-7).  In the low quality woodland eight shrubs and juvenile 
trees were recorded, while nine eucalypt seedlings were recorded in DReveg1. 
 

9.3.2 Height class 
 
In the reference sites the vast majority (87%) of individuals were less than 0.5m in height, with 10% 
being 0.5 – 1.0m in height and 3% were 1.0 – 1.5m (Table 9-3). In the low quality woodland all 
individuals were less than 0.5m in height. In DReveg1 almost all height classes were represented but 
most were less than 1.5m in height. 
 

9.3.3 Species diversity 
 
In the woodland reference sites there were 4 - 7 species of shrubs and juvenile trees with the most 
abundant species being young Callitris endlicheri seedlings. There were also low occurrences of a 
range of other species including Acacia doratoxylon (Spearwood), Brachyloma daphnoides, E. dwyeri, 
E. sideroxylon, Allocasuarina verticillata (Drooping She oak) and Cassinia laevis (Cough Bush). In 
DWood3 there was a relatively high abundance of Calytrix tetragona (Fringe Myrtle). In DReveg1 all 
individuals were E. dwyeri saplings. 
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Figure 9-7. Total shrubs and juvenile trees recorded in the Dwyer’s Red Gum monitoring sites. 
 
Table 9-3 Number of individuals represented in each height class across the range of monitoring sites. 

Site Name 0-0.5m 0.5-1.0m 1.0-1.5m 1.5-2.0m >2.0m Total 
No. 

species 
% 

Endemic 
DReveg1 2 4 2 0 1 9 1 100 
DReveg2 0 0 0 0 0 0 0 0 
DReveg3 0 0 0 0 0 0 0 0 

DWoodLQ 8 0 0 0 0 8 3 100 
DWood1 31 1 0 0 0 32 4 100 
DWood2 180 14 0 0 0 194 4 100 
DWood3 502 68 26 0 2 598 7 100 

9.4 Total ground Cover 
 
Total ground cover, which is a combination of leaf litter, annual plants, cryptogams, rocks, logs and live 
perennial plants (<0.5m in height) was relatively high in the Dwyer’s Red Gum woodland reference sites 
and ranged from 91.0 – 96.5% (Figure 9-8). In the low quality woodland total ground cover was similar 
with 97.0%. In the derived grasslands, ground cover was at least 99.5%. 
 

 
Figure 9-8. Total ground cover recorded in the Dwyer’s Red Gum woodland monitoring sites.  
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9.5 Structural composition 
 
The various combinations of the ground covers and structural compositions of the woodland sites are 
provided in Figure 9-9. In the Dwyer’s Red Gum woodland reference sites and the low quality woodland 
the most dominant form of ground cover was dead leaf litter with these providing 41 – 78.5% of the total 
ground cover in the reference sites.  
 
There was a small contribution of cover provided by scattered perennial (4 – 28%) and annual (1.3 – 
14%) plants and cryptogams provided 1 – 6% ground cover. There was some cover provided by fallen 
branches, and there may have been an occasional rock. The low quality woodland had similar features 
in similar proportions but did not tend to have fallen branches. The reference sites and the low quality 
woodland were also characterised by having a mature canopy cover which exceeded 6.0m in height 
with low hanging braches (and scattered shrubs) also providing occasional projected cover in the lower 
height classes. 
 
In comparison the revegetation sites were presently dominated by various proportions of annual plants 
and dead leaf litter but had similar proportions of perennial ground covers and cryptogam cover. Some 
taller grass tussock may have provided a small amount of vertical structure but they did not yet have a 
shrub or mature tree layer.  
 
Examples of the various structural compositions of the individual sites have been provided in Table 9-4. 
 

 
Figure 9-9. Average percent ground cover and projected foliage cover recorded in the Dwyer’s Red Gum monitoring 
sites. 
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Table 9-4. Structural compositions of the Dwyer’s Red Gum monitoring sites. 
DReveg1 DReveg2 

  
DReveg3 DWoodLQ 

  
DWood1 DWood2 

  
DWood3  
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9.6 Floristic Diversity 
 
Total floristic diversity recorded within the 20 x 20m Dwyer’s Red Gum monitoring sites was highly 
variable with 31 – 49 species recorded in the reference sites (Figure 9-10).  The low quality woodland 
contained the highest total species diversity with 50 species. Floristic diversity in the derived grassland 
sites was also variable and ranged from a low diversity of 27 species in DReveg2 to a high of 40 
species in GBReveg3. 
 
In the woodland reference sites, native species were far more diverse than exotic species with 29 – 44 
native species being recorded and there were 33 native species in the low quality woodland (Figure 
9-11). In the derived grasslands, native species were slightly more diverse than exotic species in 
DReveg1 and DReveg2 which had 19 native species each. Site DReveg3 had the lowest diversity of 
native species with only 18 species. 
 
In the reference sites there were 2 – 8 exotic species with only eight exotics species also being 
recorded in DReveg2. The remaining sites had more exotic species than desired with 17 exotics in both 
DReveg1 and DWoodLQ, while there was 22 exotic species in DReveg2 (Figure 9-12). 
 

 
Figure 9-10.  Total species diversity recorded in the Dwyer’s Red Gum monitoring sites.  
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Figure 9-11.  Total native species recorded in the Dwyer’s Red Gum monitoring sites.  
 

 
Figure 9-12. Total exotic species recorded in the Dwyer’s Red Gum monitoring sites. 
  

9.6.1 Percent endemic ground cover 
 
The percent endemic ground cover is an ecological indicator used to provide some measure of the 
cover abundance of the live native vegetation along the vegetation transect and therefore indicates the 
level of weediness at the monitoring sites. While it is only estimation the percent cover of endemic 
ground cover species has been derived by the following equation. 
 

Percent cover endemic species = sum of the five Braun- blanquet scores for native species / (sum of 
the five Braun- blanquet scores of exotic species + native species) x 100 

 
In the Dwyer’s Red Gum woodland reference sites most of the live plant cover was provided by native 
species with endemic plants providing 73.6 – 90.1% of the total plant cover (Figure 9-13). There was a 
slightly lower abundance of native species in DWoodLQ with 65.8% and was slightly weedier than 
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62.5% endemic cover. In DReveg1 and DReveg3 exotic species dominated the sites with only 33.0% 
and 32.1% endemic plant covers respectively. Therefore all grassland sites were presently dominated 
by exotic species and were weedier than desired. 
 

 
Figure 9-13. Percent endemic ground cover recorded in the Dwyer’s Red Gum monitoring sites. 

9.7 Vegetation composition 
 
The composition of the vegetation as categorised by seven different growth forms is given in Figure 
9-14. In the Dwyer’s Red Gum woodland reference sites herbs were the most diverse plant group with 
16 - 28 different species followed by grasses with 5 – 8 species. There were four tree species, 2 – 6 
shrub species and one sub-shrub was recorded in all three sites. There were up to 2 reed species and 
all sites had one species of fern. 
 
The low quality woodland site had similar composition of the herbaceous ground covers, but it had a 
low diversity of tree species and no sub – shrubs were recorded. In the grassland revegetation areas 
there was also an adequate representation of most growth forms in the herbaceous ground covers but 
there was presently a low diversity of trees and shrubs and no sub-shrubs were recorded. 
 

 
Figure 9-14. Composition of the vegetation recorded in the Dwyer’s Red Gum monitoring sites. 
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9.8 Most common species 
 
There were 126 species recorded across the Dwyer’s Red Gum monitoring sites with 41 (33%) of these 
being exotic species (Appendix 1). The exotic annual Hypochaeris glabra (Smooth Catsear) and Vulpia 
muralis (Rats-tail Fescue) were recorded in all sites including the three reference sites and so was the 
native fern Cheilanthes sieberi subsp. sieberi (Rock Fern).Other common exotic annuals were Aira 
cupaniana (Silvery Hairgrass), Arctotheca calendula (Capeweed) and Briza minor (Shivery Grass) 
(Table 9-5).  
 
Some common native species included the native perennial grasses Aristida ramosa (Threeawn Grass) 
and Bothriochloa macra (Red-leg Grass). Native herbs Bulbine bulbosa (Bulbine Lily), Drosera peltata 
(Pale Sundew), Stuartina muelleri (Spoon Cudweed) and Triptilodiscus pygmaeus (Austral Sunray) 
were also relatively common. A comprehensive list of species recorded in all monitoring sites has been 
included in Appendix 1. 
 
Table 9-5. The most common species recorded in the Dwyer’s Red Gum monitoring sites. 
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Adiantaceae   
Cheilanthes sieberi subsp. 
sieberi Rock Fern f 1 1 1 1 1 1 1 7 

Asteraceae * Hypochaeris glabra 
Smooth 
Catsear h 1 1 1 1 1 1 1 7 

Poaceae * Vulpia muralis 
Rats-tail 
Fescue g 1 1 1 1 1 1 1 7 

Poaceae * Aira cupaniana 
Silvery 
Hairgrass g 1 1 1 1 1   1 6 

Droseraceae   Drosera peltata Pale Sundew h 1 1 1 1   1 1 6 
Asteraceae * Arctotheca calendula Capeweed h 1 1 1 1     1 5 

Poaceae   Aristida ramosa 
Threeawn 
Grass g 1 1 1   1   1 5 

Anthericaceae   Arthropodium minus 
Small Vanilla 
Lily h 1 1   1 1 1   5 

Poaceae   Bothriochloa macra Red-leg Grass g 1 1 1 1     1 5 
Poaceae * Briza minor Shivery Grass g 1 1 1 1 1     5 
Asphodelaceae   Bulbine bulbosa Bulbine Lily h 1 1 1 1     1 5 

Asteraceae   Stuartina muelleri 
Spoon 
Cudweed h   1 1 1 1   1 5 

Asteraceae   Triptilodiscus pygmaeus Austral Sunray h 1 1 1 1     1 5 
 

9.9 Most abundant species 
 
The most abundant species recorded in each of the Dwyer’s Red Gum monitoring sites this year are 
provided in Table 9-6. The most abundant species were those that collectively summed to a Braun-
blanquet total of 10 or more from the five replicated sub-plots along the vegetation transect. The 
maximum score that can be obtained by an individual species is 30. 
 
No species was particularly abundant in the understorey in the Dwyer’s Red Gum woodland reference 
sites DWood2 and DWood3. However in DWood1 the native perennial ground covers Cheilanthes 
sieberi subsp. sieberi and Gonocarpus elatus (Hill Raspwort) were relatively abundant but so was the 
exotic annual Hypochaeris glabra. The derived grasslands also tended to have a high abundance of 
Hypochaeris glabra, with other annual species including Vulpia muralis and Aira cupaniana also being 
abundant in some sites. The native grasses Aristida ramosa, Bothriochloa macra and Rytidosperma 
fulvum were relatively abundant in DReveg1 and/or DReveg2. 
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Table 9-6. The most abundant species recorded in the Dwyer’s Red Gum monitoring sites. 
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9.10 Soil analyses 

9.10.1 pH 
 
Figure 9-15 shows the pH recorded in the Dwyer’s Red Gum monitoring sites compared to the 
“desirable” range in medium or clay loam soils as prescribed by the agricultural industry for growing 
introduced pastures and crops. The pH range recorded in the woodland reference sites was somewhat 
lower than desirable agricultural ranges and with a soil pH ranging from 5.2 – 5.4 the soils were strongly 
acidic (Bruce & Rayment 1982), and this was also the case the low quality woodland site. In the derived 
grasslands, the soil pH tended to be slightly higher than the reference sites, however the soils ranged 
from 5.3 – 5.9 indicating the soils were moderately to strongly acidic. Soil pH in DReveg3 was just 
within the desirable range. 
 

 
Figure 9-15. Soil pH recorded in the Dwyer’s Red Gum monitoring sites compared to the desirable agricultural 
range. 
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9.10.2 Conductivity 
 
Figure 9-16 shows the Electrical Conductivity (EC) recorded in the Dwyer’s Red Gum monitoring sites 
compared to the “desirable” range in medium or clay loam soils as prescribed by the agricultural 
industry for growing introduced pastures and crops. The EC recorded across the range of sites was well 
below the agricultural threshold indicating there are very low levels of soluble salts in the soil profile and 
that they are non saline. The EC readings in the reference sites ranged from 0.021 – 0.24 dS/m. In the 
remaining sites EC ranged from a low of 0.022 dS/m in DReveg3 to a high of 0.027 dS/m in DReveg2 
and DWoodLQ. 
 

 
Figure 9-16. Electrical Conductivity recorded in the Dwyer’s Red Gum monitoring sites compared to the desirable 
agricultural levels. 
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Figure 9-17. Organic Matter concentrations recorded in the Dwyer’s Red Gum monitoring sites compared to 
desirable agricultural levels. 
 

9.10.4 Phosphorous 
 
Phosphorous levels were lower than the agricultural standards across all Dwyer’s Red Gum monitoring 
sites. In the woodland reference sites P concentrations were 17mg/kg. There were minor differences in 
P across the other Dwyer’s Red Gum monitoring sites which ranged from a low of 17 mg/kg in 
DReveg3 to a high of 21 mg/kg in DWoodLQ (Figure 9-18).  
 

 
Figure 9-18. Phosphorous concentrations recorded in the Dwyer’s Red Gum monitoring sites compared to 
desirable agricultural levels. 
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9.10.5 Nitrate 
 
Nitrate levels were lower than the agricultural standards across all Dwyer’s Red Gum monitoring sites 
and there were little differences between the sites. In the reference sites N ranged from 1.0 – 2.0 mg/kg 
and most of the other sites were similar (Figure 9-19). 
 

 
Figure 9-19. Nitrate concentrations recorded in the Dwyer’s Red Gum monitoring sites compared to desirable 
agricultural levels.  
 

9.10.6 Cation Exchange Capacity 
 
Cation Exchange Capacity (CEC) is the capacity of the soil to hold the major cations (calcium, 
magnesium, sodium and potassium) and is also a measure of the potential fertility of the soil. All of the 
Dwyer’s Red Gum monitoring sites had a low CEC and in the reference CEC ranged from 2.8 – 4.7 
cmol/kg. In the remaining sites CEC ranged from a low of 2.6 cmol/kg in DWoodLQ to a high of 4.1 
cmol/kg in DReveg3 (Figure 9-20). 
 

 
Figure 9-20. Cation Exchange Capacity recorded in the Dwyer’s Red Gum monitoring sites compared to desirable 
agricultural levels. 
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9.10.7 Exchangeable Sodium Percentage 
 
Sodicity refers to a significant proportion of sodium in the soil compared to other cations with soil 
considered to be sodic when there is sufficient sodium to interfere with its structural stability which often 
interferes with plant growth. Sodic soils tend to suffer from poor soil structure including hard soil, 
hardpans, surface crusting and rain pooling on the surface, which can affect water infiltration, drainage, 
plant growth, cultivation and site accessibility.  
 
ESP recorded in the woodland reference sites was highly variable and ranged from 1.7 – 4.3% (Figure 
9-21). In DReveg1 and the low quality woodland, ESP was elevated indicating the soils are likely to be 
sodic (Isbell 1996). In the remaining sites, ESP was similar to the woodland reference sites and are non 
sodic.  
 

 
Figure 9-21. ESP recorded in the Dwyer’s Red Gum monitoring sites compared to desirable agricultural levels. 
 

9.10.8 Other soil tests 
 
The full results of the soil analysis are provided in Appendix 3 but a summarised version highlighting 
elevated test results is provided in Table 9-7. The results indicate there are significantly high 
concentrations of Iron in all of the Dwyer’s Red Gum sites, including the three reference sites. These 
data indicate that the soils at Kokoda are likely to be naturally high Iron and/or implicated with the long 
agricultural history. 
 
Table 9-7. Summarised soil analyses highlighting elevated test results. 

Method Nutrient   Units 

DR
ev

eg
1 

DR
ev

eg
2 

DR
ev

eg
3 

DW
oo

dL
Q 

DW
oo

d1
 

DW
oo

d2
 

DW
oo

d3
 Indicative 

guidelines 
only- refer 

Note 6 

  DTPA Iron Fe mg/kg 291 189 170 345 103 216 180 22 
Purple = Excessively high; Brown =significantly high; Red = very high; Yellow = moderately high; Green = slightly high  
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9.11 Dwyer’s Red Gum: Site performance towards meeting woodland completion criteria targets 
 
Table 9-8 indicates the performance of the Kokoda Dwyer’s Red Gum monitoring sites against a selection of proposed Completion Performance Indicators during the 2015 
monitoring period. The selection of criteria has been presented in order of ecosystem successional processes, beginning with landform establishment and stability 
(orange) and ending with indicators of ecosystem and landuse development (blue). The range values are amended annually. 
 

Monitoring sites meeting or exceeding the range values of the Dwyer’s Red Gum woodland reference sites have been identified with a shaded colour box and have 
therefore been deemed to meet completion criteria targets. In the case of “growth medium development”, upper and lower soil property indicators are also based on 
results obtained from the respective reference sites sampled in 2015. In some cases, the site may not fall within ranges based on these data, but may be within “desirable” 
levels as prescribed by the agricultural industry. If this scenario occurs, the rehabilitation site has been identified using a striped shaded box to indicate that it falls within 
“desirable” ranges but does not fall within specified completion criteria targets using the adopted methodology. 
 
 
Table 9-8. Performance of the Dwyer’s Red Gum revegetation monitoring sites against the Primary and Secondary Performance Indicators obtained from the Dwyer’s Red Gum woodlands. 

Rehabilitation 
Phase 

Aspect or 
ecosystem 
component 

Completion 
criteria 

Performance 
Indicators 

Primary Performance 
Indicators Description 

Secondary Performance 
Indicators Description 

Unit of 
measurement 

DW
oo

d1
 

DW
oo

d2
 

DW
oo

d3
 Dwyer's Red 

Gum Woodland 
ecosystem 
range 2015 DR

ev
eg

1 

DR
ev

eg
2 

DR
ev

eg
3 

DW
oo

dL
Q 

Performance indicators are quantified by the range of values obtained from replicated reference sites 2015 2015 2015 Lower  Upper 2015 2015 2015 2015 
Phase 2: 
Landform 
establishment 
and stability 

Landform 
slope, 
gradient 

Landform 
suitable for final 
landuse and 
generally 
compatible with 
surrounding 
topography 

Slope 

  

Landform is generally 
compatible within the context 
of the local topography.  

< Degrees (18°) 4 3 3 3 4 4 3 4 3 

Active 
erosion 

Areas of active 
erosion are 
limited 

No. 
Rills/Gullies 

Number of gullies or rills >0.3m 
in width or depth in a 50m 
transect are limited and 
stabilising   

No. 0 0 0 0 0 0 0 0 0 

Cross-
sectional 
area of rills 

  

Provides an assessment of 
the extent of soil loss due to 
gully and rill erosion and that 
it is limited and/or is 
stabilising 

m2 0 0 0 0 0 0 0 0 0 
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Rehabilitation 
Phase 

Aspect or 
ecosystem 
component 

Completion 
criteria 

Performance 
Indicators 

Primary Performance 
Indicators Description 

Secondary Performance 
Indicators Description 

Unit of 
measurement 

DW
oo

d1
 

DW
oo

d2
 

DW
oo

d3
 Dwyer's Red 

Gum Woodland 
ecosystem 
range 2015 DR

ev
eg

1 

DR
ev

eg
2 

DR
ev

eg
3 

DW
oo

dL
Q 

Phase 3: 
Growth 
medium 
development 

Soil 
chemical, 
physical 
properties 
and 
amelioration 

Soil properties 
are suitable for 
the 
establishment 
and 
maintenance of 
selected 
vegetation 
species 

pH pH is typical of that of the 
surrounding landscape or falls 
within desirable ranges 
provided by the agricultural 
industry 

  

pH (5.6 - 7.3) 5.4 5.2 5.4 5.2 5.4 5.5 5.3 5.9 5.2 

EC   Electrical Conductivity is 
typical of that of the 
surrounding landscape or fall 
within desirable ranges 
provided by the agricultural 
industry 

< dS/m (<0.150) 0.023 0.021 0.024 0.021 0.024 0.024 0.027 0.022 0.027 

Organic 
Matter 

Organic Carbon levels are 
typical of that of the 
surrounding landscape, 
increasing or fall within 
desirable ranges provided by 
the agricultural industry 

  

% (>4.5) 3.5 3.2 2.3 2.3 3.5 2.4 2.4 2.9 2.3 

Phosphorous   Available Phosphorus is 
typical of that of the 
surrounding landscape or fall 
within desirable ranges 
provided by the agricultural 
industry 

ppm (50) 17.1 17.1 16.5 16.5 17.1 18.1 19.3 16.5 20.6 

Nitrate Nitrate levels are typical of that 
of the surrounding landscape or 
fall within desirable ranges 
provided by the agricultural 
industry 

  

ppm (>12.5) 2.3 1.4 1.6 1.4 2.3 2.3 1.7 2.5 1.6 

CEC   Cation Exchange Capacity is 
typical of that of the 
surrounding landscape or fall 
within desirable ranges 
provided by the agricultural 
industry 

 Cmol+/kg (>14) 4.7 3.1 2.8 2.8 4.7 3.3 3.7 4.1 2.6 

ESP   Exchangeable Sodium 
Percentage (a measure of 
sodicity) is typical of the 
surrounding landscape or is 
less than the 5% threshold 
for sodicity 

% (<5) 1.7 4.3 3.9 1.7 4.3 5.8 2.7 3.4 6.4 
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Rehabilitation 
Phase 

Aspect or 
ecosystem 
component 

Completion 
criteria 

Performance 
Indicators 

Primary Performance 
Indicators Description 

Secondary Performance 
Indicators Description 

Unit of 
measurement 

DW
oo

d1
 

DW
oo

d2
 

DW
oo

d3
 Dwyer's Red 

Gum Woodland 
ecosystem 
range 2015 DR

ev
eg

1 

DR
ev

eg
2 

DR
ev

eg
3 

DW
oo

dL
Q 

Phase 4: 
Ecosystem & 
Landuse 
Establishment 

Landscape 
Function 
Analysis 
(LFA): 
Landform 
stability and 
organisation 

Landform is 
stable and 
performing as it 
was designed to 
do 

LFA Stability The LFA stability index provides 
an indication of the sites 
stability and is comparable to or 
trending towards that of the 
local remnant vegetation   

% 70.0 63.1 63.8 63.1 70.0 75.0 71.3 69.2 66.5 

LFA 
Landscape 
organisation  

The Landscape Organisation 
Index provides a measure of 
the ability of the site to retain 
resources and is comparable to 
that of the local remnant 
vegetation   

% 100 100 100 100 100 100 100 100 100 

Vegetation 
diversity 

Vegetation 
contains a 
diversity of 

species 
comparable to 
that of the local 

remnant 
vegetation 

Diversity of 
shrubs and 

juvenile trees  

The diversity of shrubs and 
juvenile trees with a stem 
diameter < 5cm is comparable 
to that of the local remnant 
vegetation. 

  

species/area 4 4 7 4 7 1 0 0 3 

The percentage of shrubs and 
juvenile trees with a stem 
diameter < 5cm dbh which are 
local endemic species and 
these percentages are 
comparable to the local 
remnant vegetation 

  

% population 100 100 100 100 100 100 0 0 100 

Total species 
richness   

The total number of live plant 
species provides an 
indication of the floristic 
diversity of the site and is 
comparable to the local 
remnant vegetation 

No./area 41 31 49 31 49 36 27 40 50 

Native 
species 
richness 

  

The total number of live 
native plant species provides 
an indication of the native 
plant diversity of the site and 
that it is greater than or 
comparable to the local 
remnant vegetation 

>No./area 33 29 44 29 44 19 19 18 33 

Exotic 
species 
richness 

The total number of live exotic 
plant species provides an 
indication of the exotic plant 
diversity of the site and that it is 
less than or comparable to the 

  <No./area 8 2 5 2 8 17 8 22 17 
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Rehabilitation 
Phase 

Aspect or 
ecosystem 
component 

Completion 
criteria 

Performance 
Indicators 

Primary Performance 
Indicators Description 

Secondary Performance 
Indicators Description 

Unit of 
measurement 

DW
oo

d1
 

DW
oo

d2
 

DW
oo

d3
 Dwyer's Red 

Gum Woodland 
ecosystem 
range 2015 DR

ev
eg

1 

DR
ev

eg
2 

DR
ev

eg
3 

DW
oo

dL
Q 

local remnant vegetation 

Vegetation 
density 

Vegetation 
contains a 
density of 
species 
comparable to 
that of the local 
remnant 
vegetation 

Density of 
shrubs and 
juvenile trees 

The density of shrubs or 
juvenile trees with a stem 
diameter < 5cm is comparable 
to that of the local remnant 
vegetation 

  No./area 32 194 598 32 598 9 0 0 8 

Ecosystem 
composition 

The vegetation 
is comprised by 
a range of 
growth forms 
comparable to 
that of the local 
remnant 
vegetation 

Trees 

The number of tree species 
regardless of age comprising 
the vegetation community is 
comparable to that of the local 
remnant vegetation 

  No./area 4 4 4 4 4 1 0 0 2 

Shrubs 

The number of shrub species 
regardless of age comprising 
the vegetation community is 
comparable to that of the local 
remnant vegetation 

  No./area 2 4 6 2 6 0 0 0 2 

Sub-shrubs   

The number of sub-shrub 
species comprising the 
vegetation community is 
comparable to that of the 
local remnant vegetation 

No./area 1 1 1 1 1 0 0 0 0 

Herbs 

The number of herbs or forb 
species comprising the 
vegetation community is 
comparable to that of the local 
remnant vegetation 

  No./area 24 16 28 16 28 20 17 26 32 

Grasses   

The number of grass species 
comprising the vegetation 
community is comparable to 
that of the local remnant 
vegetation 

No./area 7 5 8 5 8 13 9 11 11 
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Rehabilitation 
Phase 

Aspect or 
ecosystem 
component 

Completion 
criteria 

Performance 
Indicators 

Primary Performance 
Indicators Description 

Secondary Performance 
Indicators Description 

Unit of 
measurement 

DW
oo

d1
 

DW
oo

d2
 

DW
oo

d3
 Dwyer's Red 

Gum Woodland 
ecosystem 
range 2015 DR

ev
eg

1 

DR
ev

eg
2 

DR
ev

eg
3 

DW
oo

dL
Q 

Reeds   

The number of reed, sedge 
or rush species comprising 
the vegetation community is 
comparable to that of the 
local remnant vegetation 

No./area 2 0 1 0 2 1 0 2 2 

Ferns   

The number of ferns 
comprising the vegetation 
community is comparable to 
that of the local remnant 
vegetation 

No./area 1 1 1 1 1 1 1 1 1 

Vines   

The number of vines or 
climbing species comprising 
the vegetation community is 
comparable to that of the 
local remnant vegetation 

No./area 0 0 0 0 0 0 0 0 0 

Phase 5: 
Ecosystem & 
Landuse 
Development 

Landscape 
Function 
Analysis 
(LFA): 
Landform 
function and 
ecological 
performance 

Landform is 
ecologically 
functional and 
performing as it 
was designed to 
do 

LFA 
Infiltration 

LFA infiltration index provides 
an indication of the sites 
infiltration capacity and is 
comparable to or trending 
towards that of the local 
remnant vegetation   

% 54.6 49.8 43.6 43.6 54.6 47.1 46 40.1 49.9 

LFA Nutrient 
recycling 

LFA nutrient recycling index 
provides an indication of the 
sites ability to recycle nutrient 
and is comparable to or 
trending towards that of the 
local remnant vegetation   

% 51.7 46.7 44.5 44.5 51.7 43.4 46.4 40.9 46.9 

Protective 
ground 
cover 

Ground layer 
contains 
protective 
ground cover 
and habitat 
structure 
comparable with 
the local 
remnant 
vegetation 

Litter cover   

Percent ground cover 
provided by dead plant 
material is comparable to 
that of the local remnant 
vegetation 

% 41 78.5 64 41 79 23 58.5 21 71.5 

Annual plants   

Percent ground cover 
provided by live annual 
plants is comparable to that 
of the local remnant 
vegetation 

<% 14 1.3 13 1 14 55 23 65 12 

Cryptogam 
cover   

Percent ground cover 
provided by cryptogams (eg 
mosses, lichens) is 
comparable to that of the 
local remnant vegetation 

% 1 4.0 6 1 6 13.5 8 5.5 3 
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Rehabilitation 
Phase 

Aspect or 
ecosystem 
component 

Completion 
criteria 

Performance 
Indicators 

Primary Performance 
Indicators Description 

Secondary Performance 
Indicators Description 

Unit of 
measurement 

DW
oo

d1
 

DW
oo

d2
 

DW
oo

d3
 Dwyer's Red 

Gum Woodland 
ecosystem 
range 2015 DR

ev
eg

1 

DR
ev

eg
2 

DR
ev

eg
3 

DW
oo

dL
Q 

Rock   

Percent ground cover 
provided by stones or rocks 
(> 5cm diameter) is 
comparable to that of the 
local remnant vegetation 

% 6 0.0 0 0 6 0 0 0 0 

Log   

Percent ground cover 
provided by fallen branches 
and logs (>5cm) is 
comparable to that of the 
local remnant vegetation 

% 7 7.0 1 1 7 0 0 0 0 

Bare ground   
Percentage of bare ground is 
less than or comparable to 
that of the local remnant 
vegetation 

< % 4 5.5 9 4 9 0.5 0 0 3 

Perennial 
plant cover (< 

0.5m) 

Percent ground cover provided 
by live perennial vegetation (< 
0.5m in height) is comparable 
to that of the local remnant 
vegetation 

  % 28 3.7 8 4 28 8.5 10.5 9.5 10.5 

Total Ground 
Cover 

Total groundcover is the sum of 
protective ground cover 
components (as described 
above) and that it is 
comparable to that of the local 
remnant vegetation 

  % 97 94.5 91 91 97 99.5 100 100 97 

Ground 
cover 
diversity 

Vegetation 
contains a 
diversity of 
species per 
square meter 
comparable to 
that of the local 
remnant 
vegetation 

Native 
understorey 
abundance 

  

The abundance of native 
species per square metre 
averaged across the site 
provides an indication of the 
heterogeneity of the site and 
that it is has more than or an 
equal number of native 
species as the local remnant 
vegetation 

> species/m2 5.2 4.8 9.2 4.8 9.2 3.6 6.4 6.6 7.2 

Exotic 
understorey 
abundance 

  

The abundance of exotic 
species per square metre 
averaged across the site 
provides an indication of the 
heterogeneity of the site and 
that it is has less than or an 
equal number of exotic 
species as the local remnant 

< species/m2 2.0 0.8 1.2 0.8 2.0 7.4 3.8 10.8 3.6 



 2015 Kokoda Offset Area Ecological Monitoring Report  
 

Prepared by DnA Environmental December 2015 89 

Rehabilitation 
Phase 

Aspect or 
ecosystem 
component 

Completion 
criteria 

Performance 
Indicators 

Primary Performance 
Indicators Description 

Secondary Performance 
Indicators Description 

Unit of 
measurement 

DW
oo

d1
 

DW
oo

d2
 

DW
oo

d3
 Dwyer's Red 

Gum Woodland 
ecosystem 
range 2015 DR

ev
eg

1 

DR
ev

eg
2 

DR
ev

eg
3 

DW
oo

dL
Q 

vegetation 

Native 
ground 
cover 
abundance 

Native ground 
cover 
abundance is 
comparable to 
that of the local 
remnant 
vegetation 

Percent 
ground cover 
provided by 

native 
vegetation 
<0.5m tall 

The percent ground cover 
abundance of native species 
(<0.5m height) compared to 
exotic species is comparable to 
that of the local remnant 
vegetation  

  % 73.6 86.5 90.1 73.6 90.1 33.0 62.5 32.1 65.8 

Ecosystem 
growth and 
natural 
recruitment 

The vegetation 
is maturing 
and/or natural 
recruitment is 
occurring at 
rates similar to 
those of the 
local remnant 
vegetation 

shrubs and 
juvenile trees 

0 - 0.5m in 
height 

The number of shrubs or 
juvenile trees < 0.5m in height 
provides an indication of 
establishment success and/or 
natural ecosystem recruitment 
and that it is comparable to that 
of the local remnant vegetation 

  No./area 31 180 502 31 502 2 0 0 8 

shrubs and 
juvenile trees 

0.5 - 1m in 
height 

  

The number of shrubs or 
juvenile trees 0.5-1m in 
height provides an indication 
of establishment success, 
growth and/or natural 
ecosystem recruitment and 
that it is comparable to that 
of the local remnant 
vegetation 

No./area 1 14 68 1 68 4 0 0 0 

shrubs and 
juvenile trees 

1 - 1.5m in 
height 

  

The number of shrubs or 
juvenile trees 1-1.5m in 
height provides an indication 
of establishment success, 
growth and/or natural 
ecosystem recruitment and 
that it is comparable to that 
of the local remnant 
vegetation 

No./area 0 0 26 0 26 2 0 0 0 
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Rehabilitation 
Phase 

Aspect or 
ecosystem 
component 

Completion 
criteria 

Performance 
Indicators 

Primary Performance 
Indicators Description 

Secondary Performance 
Indicators Description 

Unit of 
measurement 

DW
oo

d1
 

DW
oo

d2
 

DW
oo

d3
 Dwyer's Red 

Gum Woodland 
ecosystem 
range 2015 DR

ev
eg

1 

DR
ev

eg
2 

DR
ev

eg
3 

DW
oo

dL
Q 

shrubs and 
juvenile trees 

1.5 - 2m in 
height 

The number of shrubs or 
juvenile trees 1.5-2m in height 
provides an indication of 
establishment success, growth 
and/or natural ecosystem 
recruitment and that it is 
comparable to that of the local 
remnant vegetation 

  No./area 0 0 0 0 0 0 0 0 0 

shrubs and 
juvenile trees 
>2m in height 

  The number of shrubs or 
juvenile trees > 2m in height 
provides an indication of 
establishment success, 
growth and/or natural 
ecosystem recruitment and 
that it is comparable to that 
of the local remnant 
vegetation 

No./area 0 0 2 0 2 1 0 0 0 

Ecosystem 
structure 

The vegetation 
is developing in 
structure and 
complexity 
comparable to 
that of the local 
remnant 
vegetation 

Foliage cover         
0.5 - 2 m 

Projected foliage cover 
provided by perennial plants in 
the 0.5 - 2m vertical height 
stratum indicates the 
community structure is 
comparable to that of the local 
remnant vegetation 

  

% cover 0 0 4 0 4 6 8 0 0 

Foliage cover              
2 - 4m 

 

Projected foliage cover 
provided by perennial plants 
in the 2 - 4m vertical height 
stratum indicates the 
community structure is 
comparable to that of the 
local remnant vegetation 

% cover 0 6 3 0 6 0 0 0 0 

Foliage cover              
4 - 6m 

  Projected foliage cover 
provided by perennial plants 
in the 4 -6m vertical height 
stratum indicates the 
community structure is 
comparable to that of the 
local remnant vegetation 

% cover 9 13 4 4 13 0 0 0 4 

Foliage cover 
>6m 

Projected foliage cover 
provided by perennial plants > 
6m vertical height stratum 
indicates the community 

 

% cover 12 44 35 12 44 0 0 0 34 
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Rehabilitation 
Phase 

Aspect or 
ecosystem 
component 

Completion 
criteria 

Performance 
Indicators 

Primary Performance 
Indicators Description 

Secondary Performance 
Indicators Description 

Unit of 
measurement 

DW
oo

d1
 

DW
oo

d2
 

DW
oo

d3
 Dwyer's Red 

Gum Woodland 
ecosystem 
range 2015 DR

ev
eg

1 

DR
ev

eg
2 

DR
ev

eg
3 

DW
oo

dL
Q 

structure is comparable to that 
of the local remnant vegetation 

Tree 
diversity 

Vegetation 
contains a 
diversity of 
maturing tree 
and shrubs 
species 
comparable to 
that of the local 
remnant 
vegetation 

Tree diversity 

 

The diversity of trees or 
shrubs with a stem diameter 
> 5cm is comparable to the 
local remnant vegetation. 
Species used in rehabilitation 
will be endemic to the local 
area 

species/area 4 3 3 3 4 0 0 0 2 

The percentage of maturing 
trees and shrubs with a stem 
diameter > 5cm dbh which are 
local endemic species and 
these percentages are 
comparable to the local 
remnant vegetation 

 

% 100 100 100 100 100 0 0 0 100 

Tree density Vegetation 
contains a 
density of 
maturing tree 
and shrubs 
species 
comparable to 
that of the local 
remnant 
vegetation 

Tree density 

  

The density of shrubs or 
trees with a stem diameter > 
5cm is comparable to that of 
the local remnant vegetation 

No./area 70 32 11 11 70 0 0 0 9 

Average dbh   Average tree diameter of the 
tree population provides a 
measure of age, (height) and 
growth rate and that it is 
trending towards that of the 
local remnant vegetation. 

cm 11 18 23 11 23 0 0 0 22 

Ecosystem 
health 

The vegetation 
is in a condition 
comparable to 
that of the local 
remnant 
vegetation. 

Live trees The percentage of the tree 
population which are live 
individuals and that the 
percentage is comparable to 
the local remnant vegetation 

  

% population 30 78 82 30 82 0 0 0 100 

Healthy trees The percentage of the tree 
population which are in healthy 
condition and that the 
percentage is comparable to 
the local remnant vegetation 

  

% population 1 6 27 1 27 0 0 0 0 

Medium 
health 

  The percentage of the tree 
population which are in a 
medium health condition and 
that the percentage is 

% population 24 53 27 24 53 0 0 0 100 



 2015 Kokoda Offset Area Ecological Monitoring Report  
 

Prepared by DnA Environmental December 2015 92 

Rehabilitation 
Phase 

Aspect or 
ecosystem 
component 

Completion 
criteria 

Performance 
Indicators 

Primary Performance 
Indicators Description 

Secondary Performance 
Indicators Description 

Unit of 
measurement 

DW
oo

d1
 

DW
oo

d2
 

DW
oo

d3
 Dwyer's Red 

Gum Woodland 
ecosystem 
range 2015 DR

ev
eg

1 

DR
ev

eg
2 

DR
ev

eg
3 

DW
oo

dL
Q 

comparable to the local 
remnant vegetation 

Advanced 
dieback 

  The percentage of the tree 
population which are in a 
state of advanced dieback 
and that the percentage is 
comparable to the local 
remnant vegetation 

<% population 4 19 27 4 27 0 0 0 0 

Dead Trees   The percentage of the tree 
population which are dead 
(stags) and that the 
percentage is comparable to 
the local remnant vegetation 

% population 70 22 18 18 70 0 0 0 0 

Mistletoe   The percentage of the tree 
population which have 
mistletoe provides an 
indication of community 
health and habitat value and 
that the percentage is 
comparable to the local 
remnant vegetation 

% population 0 0 0 0 0 0 0 0 0 

Flowers/fruit: 
Trees 

The percentage of the tree 
population with reproductive 
structures such as buds, 
flowers or fruit provides 
evidence that the ecosystem is 
maturing, capable of 
recruitment and can provide 
habitat resources comparable 
to that of the local remnant 
vegetation 

  

% population 10 28 82 10 82 0 0 0 44 

Hollows: 
Trees 

  

The percentage of the tree 
population which have 
hollows provides an 
indication of the habitat value 
and that the percentage is 
comparable to the local 
remnant vegetation 

% population 9 3 9 3 9 0 0 0 0 
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10 Noxious weeds 
 
No noxious species were recorded in the range of monitoring sites. 
 

11 Orchid observations  
 
A map showing the locations of orchid species sighted around the property is provided in Figure 11-2. 
Several species of orchid were recorded at WBWood1/location 8 and included Prasophyllum campestre 
(Inland Leek Orchid), Caladenia carnea (Pink Fingers), Diuris goonooensis (Western Donkey Orchid) 
and Pterostylis nana (Dwarf Greenhood). A moderately sized population of Microseris lanceolata (Yam 
Daisy) were also recorded upslope from the monitoring quadrat.  
 
Caladenia aff. tentaculata (Greencomb Spider Orchid) is an undescribed inland Greencomb Spider 
Orchid related to Caladenia tentaculata. It has a different specific pollinator from related species 
including C. phaeoclavia, C. tentaculata and C. atrovespa [a species described for the ACT, but 
occurring more widely]) according to local orchid specialist Dr Col Bower. This species was recorded in 
several areas including locations 2, 3 and 7. 
 
Glossodia major (Wax-lip Orchid) was recorded in locations 2 and 4, with approximately 10 individuals 
occurring in a single patch at location 5. 
 
Diuris goonooensis (Western Donkey Orchid) was observed at locations 2, 3 and 8. Two species of  
Pterostylis, Pterostylis bicolour (Bicolor Greenhood) and Pterostylis nana (Dwarf Greenhood) were 
common throughout the grassland sites, with Pterostylis nana also recorded within some of the 
woodland areas. 
 
Other species of interest include Lobelia gibbosa (Tall Lobelia) which was found in DReveg3. 
Stackhousia monogyna (Creamy Candles) was also quite common and often occurred in quite large 
patches in the grassland an open woodland areas and was recorded in monitoring sites WBWood1 and 
GBReveg5. 
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Figure 11-1. A map showing the locations of orchid species sighted around the Kokoda property.
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Prasophyllum campestre (Inland Leek Orchid) Prasophyllum campestre (Inland Leek Orchid) 

  
Caladenia aff. tentaculata (Greencomb Spider Orchid) 
 

Diuris goonooensis (Western Donkey Orchid) 
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Glossodia major (Wax-lip Orchid) Pterostylis bicolour (Bicolor Greenhood) 
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12 Summary of results 
 
The three Grey Box woodland reference sites were characterised by having a mature tree canopy and 
a well developed decomposing leaf litter layer with a sparse cover of native perennial forbs and grasses 
which collectively provided a highly functional patch area. The White Box and Ironbark woodlands also 
had a mature tree canopy and while both sites had a well developed leaf litter layer, native grasses and 
forbs were more abundant in the White Box woodland while in the Ironbark woodland there was an 
understorey of low and scattered shrubs with both sites having high functional patch areas. While the 
Grey Box revegetation sites presently existed as degraded pastures and were structurally different to 
the woodland reference sites, they typically had good ground cover comprised of a combination of 
annual and perennial plants and cryptogams and also had a high functional patch areas.  
 
Despite the lack of a mature tree canopy, the Grey Box revegetation sites tended to be more stable 
than the reference sites due to the higher abundance of perennial ground covers, very hard soil crusts 
which were usually contained a significant abundance of cryptogam cover and subsequently there 
tended to be less evidence of erosion or deposition within these sites. The revegetation sites however 
had a lower infiltration and nutrient recycling capacity largely due to lack of a mature overstorey, 
undeveloped leaf litter layer and hard surface crusts. 
 
The White Box grassy woodland was the most ecologically functional site with the sum of a total score 
of 170.3 out of a possible score of 300. This site contained high patch area, a mature tree canopy and 
well developed grassy ground cover layer, with high levels of decomposing litter and had very stable 
soils. The Grey Box woodland sites GBWood3 and GBWood2 were the next most functional 
communities but did not tend to have such high levels of these attributes and scored 168.4 and 164.3 
respectively. The derived native grasslands GBReveg1, GBReveg4 and GBReveg3 that will be 
revegetated to Grey Box woodland were presently more functional than GBWood1 and the Ironbark 
woodland. These two woodland areas had also been severely degraded through overgrazing with the 
herbaceous understorey having been severely depleted and the soils being quite compacted with these 
sites scoring 159.7 and 159.5 respectively. The least functional communities were presently GBReveg5 
which scored 155.6 and GBReveg2 with 151.8.  
 
The Dwyer’s Red Gum (DRG) woodland reference sites were also characterised by having a mature 
tree canopy and a well developed decomposing leaf litter layer and a sparse cover of native perennial 
forbs and grasses. The low quality Dwyer’s Red Gum woodland site was characterised with having an 
open mature tree canopy, moderate cover of annual and perennial ground cover species and typically 
had a well developed leaf litter layer but this was patchy. The Dwyer’s Red Gum revegetation sites 
presently existed as degraded pastures but they typically had good ground cover comprised of a 
combination of annual and perennial plants and cryptogams and also had a high functional patch areas. 
 
DWood1, the Dwyer’s Red Gum reference site was the most ecologically functional DRG site with a 
total score of 176.3. DReveg1, DReveg2 and the low quality woodland DWoodLQ were the next most 
functional sites and had a sum of scores which exceeded the reference sites DWood2 and DWood3 
which scored relatively low scores of 159.6 and 151.9 respectively. The lowest ecological function was 
recorded in DReveg3 with a sum of indices of 150.2. 
 
In GBWood1 no shrubs were recorded and therefore set a zero shrub and juvenile tree benchmark, 
while the Dwyer’s Red Gum woodlands had relatively high shrub and juvenile tree densities. All derived 
grassland revegetation sites presently did not meet many completion targets related to the mature tree 
population and the structural complexity of the sites due to the lack of a well developed overstorey and 
in the DRG revegetation sites lack of a shrub understorey. In most of the revegetation sites there was 
an appropriate diversity of native herbs and grasses but the sites also tended to be dominated by exotic 
species and were weedier than desired. Other primary ecological attributes which fell short of meeting 
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completion performance target tended to be largely associated with low density and diversity of trees 
and shrubs. 
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13 Recommendations 
 
The proposed revegetation activities within the derived grassland areas as described in the BOMP aim 
to increase biodiversity and habitat values through the removal of livestock grazing to allow natural 
regeneration, supplemented with tubestock planting. These activities are likely to result in the cleared 
grassland areas developing into woodland communities and therefore meeting most ecological 
performance indicators in the medium to longer term. The reference sites at Kokoda are typically 
degraded and of low quality which subsequently have provided low performance targets. In the Grey 
Box woodlands in particular, there was limited abundance and diversity of the grassy understorey and 
there were limited shrubs. Subsequently the revegetation activities proposed should include a range of 
species known to occur within these communities and not just restricted to those occurring within the 
existing reference sites. To ensure good establishment success revegetation practices should follow 
Best Practice Revegetation Guidelines (Sydes et al Greening Australia 2003). When undertaking 
revegetation it would be important to establish a mosaic of shrub thickets, open woodland and grassy 
clearings, to increase heterogeneity and patchiness which will be critical in the long term sustainability 
of the woodlands, whilst promoting and maintaining biodiversity and varying habitats.  
 
While floristic diversity targets were often met, the revegetation sites tended to be dominated by exotic 
annual species, which are likely to decline in the medium to longer-term as perennial plants become 
more abundant. However, these natural successional processes could be enhanced with strategic 
grazing management. Strategic grazing is likely to be a critical management strategy which will be 
required to maintain biodiversity, encourage tree and shrub regeneration and to reduce fuel loads as 
part of the integrated and adaptive management strategy for the Kokoda Offset Area. As part of the 
BOMP it would be beneficial to implement strategic grazing management to manipulate the grassy 
understorey biomass in order to: 

• Promote natural tree and shrub recruitment; 
• Reduce cover abundance of exotic annual grasses, in favour of native perennial grasses 

(grazing late summer/early autumn and/or late winter early spring); 
• Promote and maintain diversity in the herbaceous understorey cover; 
• Reduce understory growth in preparation for direct seeding and/or tubestock planting; 
• Reduce the incidence of bush-fire and bush-fire intensity; 
• prevent invasion from weeds via the maintenance of strong native perennial pastures and 

high ground cover levels; 
• Assist ongoing site maintenance and monitoring by providing better access around the 

property. 
 
This year several species of orchids were observed at various locations around the property. As part of 
the management of the Kokoda property, the location of these populations should be considered when 
undertaking revegetation, weed control and strategic grazing, particularly as most orchids are only 
identifiable during a limited time period.  
 
Other potential management issues may be related to high density Callitris endlicheri regeneration 
which was observed to be occurring within and adjacent to woodland areas where mature Callitris were 
present. The increase in competition from high density stands is likely to suppress the herbaceous 
understorey as they become more established, thereby adversely affecting floristic and biodiversity 
targets. Strategic grazing may reduce the density of existing seedlings and regulate the degree of 
Callitris regeneration through manipulation of the herbaceous understorey and germination niches.  
 
Herbivory by feral and pests species may also become an increasingly important management issue 
which should be regularly monitored. A control program may need to be implemented with the most 
beneficial outcomes being obtained by a cooperative approach with neighbouring landholders. 
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Safe and easy access should always be maintained around main access tracks and boundary fences to 
facilitate monitoring, property maintenance and bushfire management. Regular inspections should be 
undertaken with slashing and/or strategic grazing management implemented on a needs basis. There 
were little other management issues that have not already been addressed in the BOMP. 
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Appendix 1. List of flora species recorded in the Kokoda monitoring sites in 2015 
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Coniferopsida Cupressaceae   Callitris endlicheri Black Cypress Pine t 1 1 1         1 1                 
Dicotyledon Apiaceae   Daucus glochidiatus Australian Carrot h 1 1 1 1   1 1 1 1       1         
Dicotyledon Apiaceae   Hydrocotyle laxiflora Stinking Pennywort h 1   1 1   1 1 1 1     1   1       
Dicotyledon Apiaceae   Hydrocotyle trachycarpa Wild Parsley h 1                                 
Dicotyledon Asteraceae   Actinobole uliginosum Flannel Cudweed h                           1       
Dicotyledon Asteraceae * Arctotheca calendula Capeweed h     1 1 1 1 1     1 1 1 1 1 1 1 1 
Dicotyledon Asteraceae   Brachyscome perpusilla Tiny Daisy h       1                   1       
Dicotyledon Asteraceae   Calotis lappulacea Yellow Burr Daisy h         1 1               1       
Dicotyledon Asteraceae * Carthamus lanatus Saffron Thistle h                             1     
Dicotyledon Asteraceae   Cassinia laevis Cough Bush s     1       1 1                   
Dicotyledon Asteraceae * Chondrilla juncea Skeleton Weed h           1     1 1     1         
Dicotyledon Asteraceae * Cirsium vulgare Spear Thistle h             1   1                 
Dicotyledon Asteraceae   Cotula australis Common Cotula h       1 1 1 1                     
Dicotyledon Asteraceae   Cymbonotus lawsonianus Bear's Ear h                 1                 
Dicotyledon Asteraceae   Euchiton sphaericus Japanese Cudweed h     1                             
Dicotyledon Asteraceae   Euchiton spp.   h                     1             
Dicotyledon Asteraceae   Hyalosperma demissum Dwarf Sunray h     1                             
Dicotyledon Asteraceae * Hypochaeris glabra Smooth Catsear h 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
Dicotyledon Asteraceae * Hypochaeris radicata Flatweed h 1     1 1                   1 1 1 
Dicotyledon Asteraceae   Isoetopsis graminifolia Grass Cushion h                           1       
Dicotyledon Asteraceae   Myriocephalus rhizocephalus Woolly Heads h       1                   1       
Dicotyledon Asteraceae   Rhodanthe laevis Smooth Sunray h 1                                 
Dicotyledon Asteraceae   Solenogyne bellioides   h                 1         1       
Dicotyledon Asteraceae * Soliva sessilis Jo-jo h                       1   1       
Dicotyledon Asteraceae * Sonchus oleraceus Milk Thistle h 1     1 1               1         
Dicotyledon Asteraceae   Stuartina muelleri Spoon Cudweed h 1   1 1 1 1 1       1 1   1       
Dicotyledon Asteraceae * Tolpis umbellata Yellow Hawkweed h       1               1   1 1 1   
Dicotyledon Asteraceae   Triptilodiscus pygmaeus Austral Sunray h     1 1           1 1 1   1 1 1 1 
Dicotyledon Asteraceae   Vittadinia cuneata Fuzzweed h                     1   1 1       
Dicotyledon Asteraceae   Vittadinia gracilis A Fuzzweed h                         1         
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Dicotyledon Asteraceae   Xerochrysum bracteatum Golden Everlasting h 1   1     1   1                   
Dicotyledon Brassicaceae   Geococcus pusillus Earth Cres h         1                         
Dicotyledon Campanulaceae   Wahlenbergia gracilenta Australian Bluebell h     1 1             1     1       
Dicotyledon Campanulaceae   Wahlenbergia spp. Bluebell h                           1       
Dicotyledon Campanulaceae   Wahlenbergia stricta Tall Bluebell h 1   1                             

Dicotyledon Campanulaceae   
Wahlenbergia stricta subsp. 
alterna Tall Bluebell h   1                               

Dicotyledon Caryophyllaceae * Cerastium glomeratum Mouse-ear Chickweed h       1                           
Dicotyledon Caryophyllaceae * Moenchia erecta Erect Chickweed h       1         1 1   1     1 1   
Dicotyledon Caryophyllaceae * Paronychia brasiliana Chilean Whitlow Wort h       1                           
Dicotyledon Caryophyllaceae * Petrorhagia nanteuilii Proliferous Pink h         1       1 1           1 1 
Dicotyledon Caryophyllaceae * Stellaria media Chickweed h       1 1   1                     
Dicotyledon Casuarinaceae   Allocasuarina luehmannii Bulloak t 1 1                               
Dicotyledon Casuarinaceae   Allocasuarina verticillata Drooping Sheoak t     1                             
Dicotyledon Chenopodiaceae   Einadia nutans subsp. nutans Climbing Saltbush h         1   1                     
Dicotyledon Clusiaceae   Hypericum gramineum Small St. John's Wort h                 1           1     
Dicotyledon Convolvulaceae   Dichondra repens Kidney Weed h         1 1                       
Dicotyledon Crassulaceae   Crassula colorata Dense Stonecrop h         1 1 1     1 1     1       
Dicotyledon Crassulaceae   Crassula peduncularis Purple Stonecrop h     1 1           1       1       
Dicotyledon Dilleniaceae   Hibbertia obtusifolia Hoary Guinea Flower ss               1 1                 
Dicotyledon Dilleniaceae   Hibbertia riparia Silky Guinea Flower ss           1   1 1                 
Dicotyledon Droseraceae   Drosera glanduligera Scarlet Sundew h                               1   
Dicotyledon Droseraceae   Drosera peltata Pale Sundew h   1 1 1         1 1 1 1     1 1   
Dicotyledon Epacridaceae   Astroloma humifusum Native Cranberry ss 1 1 1         1                   
Dicotyledon Epacridaceae   Brachyloma daphnoides Daphne Heath s 1 1 1     1   1                   
Dicotyledon Epacridaceae   Lissanthe strigosa Peach Heath ss   1 1         1 1                 
Dicotyledon Euphorbiaceae   Chamaesyce drummondii Caustic Weed h                     1     1       
Dicotyledon Euphorbiaceae   Poranthera microphylla Small Poranthera h 1 1 1                             

Dicotyledon 
Fabaceae 
(Faboideae)   Bossiaea buxifolia Box-leaved Bitter-pea s               1                   

Dicotyledon 
Fabaceae 
(Faboideae)   Dillwynia spp.   s     1                             

Dicotyledon 
Fabaceae 
(Faboideae)   Glycine clandestina Climbing Glycine h                 1                 
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Dicotyledon 
Fabaceae 
(Faboideae) * Trifolium angustifolium Narrow-leaf Clover h                   1 1 1 1         

Dicotyledon 
Fabaceae 
(Faboideae) * Trifolium arvense Haresfoot Clover h                 1           1     

Dicotyledon 
Fabaceae 
(Faboideae) * Trifolium campestre Hop Clover h                 1 1   1 1   1 1 1 

Dicotyledon 
Fabaceae 
(Faboideae) * Trifolium glomeratum Clustered Clover h                         1         

Dicotyledon 
Fabaceae 
(Faboideae) * Trifolium spp. A Clover h       1   1                       

Dicotyledon 
Fabaceae 
(Faboideae) * Trifolium subterraneum Subterraneum Clover h       1     1     1   1 1 1 1   1 

Dicotyledon 
Fabaceae 
(Mimosoideae)   Acacia doratoxylon Spearwood s 1   1 1                           

Dicotyledon 
Fabaceae 
(Mimosoideae)   Acacia implexa Hickory s           1   1 1                 

Dicotyledon 
Fabaceae 
(Mimosoideae)   Acacia lanigera Woolly Wattle s       1                           

Dicotyledon 
Fabaceae 
(Mimosoideae)   Acacia paradoxa Kangaroo Thorn s           1                       

Dicotyledon 
Fabaceae 
(Mimosoideae)   Acacia spp. A Wattle s   1           1                   

Dicotyledon Gentaniaceae * Centaurium erythraea Common Centaury h                       1   1       
Dicotyledon Gentianaceae * Cicendia quadrangularis   h       1               1   1 1 1 1 
Dicotyledon Geraniaceae * Erodium botrys Long Storksbill h                       1 1         
Dicotyledon Geraniaceae * Erodium cicutarium Common Crowsfoot h                       1         1 
Dicotyledon Geraniaceae   Erodium crinitum Blue Storksbill h                                 1 
Dicotyledon Geraniaceae   Geranium solanderi Native Geranium h                 1                 
Dicotyledon Goodeniaceae   Goodenia hederacea Forest Goodenia h 1 1           1     1             
Dicotyledon Goodeniaceae   Goodenia spp.   h     1 1   1       1               
Dicotyledon Haloragaceae   Gonocarpus elatus Hill Raspwort h 1   1         1                   
Dicotyledon Haloragaceae   Gonocarpus tetragynus Raspwort h   1   1   1     1   1     1     1 
Dicotyledon Haloragaceae   Haloragis heterophylla Rough Raspwort h     1 1   1     1 1   1   1 1     
Dicotyledon Lamiaceae   Ajuga australis Australian Bugle h                 1                 
Dicotyledon Lamiaceae * Salvia verbenaca Wild Sage h                         1         
Dicotyledon Lobeliaceae   Lobelia gibbosa Tall Lobelia h                       1     1 1   
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Dicotyledon Myrtaceae   Calytrix tetragona Common Fringe Myrtle s   1 1                             
Dicotyledon Myrtaceae   Eucalyptus albens White Box t       1       1 1                 
Dicotyledon Myrtaceae   Eucalyptus blakelyi Blakely's Red Gum t                 1                 
Dicotyledon Myrtaceae   Eucalyptus dealbata Tumbledown Gum t 1 1           1                   
Dicotyledon Myrtaceae   Eucalyptus dwyeri Dwyer's Red Gum t 1   1 1           1               
Dicotyledon Myrtaceae   Eucalyptus microcarpa Grey Box t     1   1 1 1 1                   
Dicotyledon Myrtaceae   Eucalyptus sideroxylon Mugga Ironbark t   1       1 1 1                   
Dicotyledon Orobanchaceae * Parentucellia latifolia Red Bartsia h 1                 1 1 1 1 1 1 1 1 
Dicotyledon Oxalidaceae   Oxalis perennans Yellow Wood-sorrel h 1     1 1 1     1       1       1 
Dicotyledon Plantaginaceae * Echium plantagineum Paterson's Curse h                   1   1 1     1 1 
Dicotyledon Plantaginaceae   Plantago varia Variable Plantain h 1                                 
Dicotyledon Polygonaceae * Acetosella vulgaris Sheep Sorrel h                       1           
Dicotyledon Polygonaceae   Rumex brownii Swamp Dock h       1 1 1 1     1     1       1 
Dicotyledon Primulaceae * Anagallis arvensis Scarlet Pimpernel h 1   1     1 1   1     1 1 1 1   1 

Dicotyledon Ranunculaceae   
Ranunculus sessiliflorus var. 
sessiliflorus Small-flowered Buttercup h     1 1 1       1                 

Dicotyledon Rubiaceae   Asperula conferta Common Woodruff h                       1 1 1       
Dicotyledon Rubiaceae   Galium gaudichaudii Rough Bedstraw h   1 1 1         1       1   1     
Dicotyledon Scrophulariaceae * Verbascum virgatum Twiggy Mullein h                                 1 
Dicotyledon Stackhousiaceae   Stackhousia monogyna Creamy Candles h                 1               1 
Dicotyledon Sterculiaceae   Brachychiton populneus Kurrajong t               1                   
Monocotyledon Anthericaceae   Arthropodium minus Small Vanilla Lily h 1 1   1 1       1 1 1     1     1 
Monocotyledon Anthericaceae   Caesia parviflora Pale Grass-Lilly h 1         1 1 1                   
Monocotyledon Anthericaceae   Dichopogon fimbriatus Nodding Chocolate Lily h                 1                 
Monocotyledon Anthericaceae   Laxmannia gracilis Slender Wire Lily h   1           1                   
Monocotyledon Anthericaceae   Thysanotus patersonii Twining Fringe Lily h 1 1 1         1 1                 
Monocotyledon Anthericaceae   Tricoryne elatior Yellow Autumn-lily h 1   1     1                       
Monocotyledon Asphodelaceae   Bulbine bulbosa Bulbine Lily h     1 1           1 1 1   1   1 1 
Monocotyledon Asphodelaceae   Bulbine semibarbata Leek Lily h                         1         
Monocotyledon Colchicaceae   Wurmbea dioica Early Nancy h 1 1 1 1         1     1   1   1   
Monocotyledon Cyperaceae   Carex inversa Knob Sedge r                               1   
Monocotyledon Cyperaceae   Lepidosperma laterale Broad Sword-sedge r 1                                 
Monocotyledon Cyperaceae   Schoenus apogon Common Bog Rush r 1   1 1               1   1 1   1 
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Group Family 
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Scientific Name Common Name 
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g3

 

GB
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g4
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Re
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Monocotyledon Hypoxidaceae   Hypoxis spp.   h     1                             
Monocotyledon Iridaceae * Romulea rosea Onion Grass h                       1           
Monocotyledon Juncaceae   Juncus bufonius Toad Rush r                   1   1 1 1       
Monocotyledon Juncaceae   Juncus usitatus   r       1   1 1                     
Monocotyledon Ophioglossaceae   Ophioglossum lusitanicum Adders Tongue h                   1       1   1 1 

Monocotyledon Orchidaceae   Caladenia aff. tentaculata 
Greencomb Spider 
Orchid h     1                             

Monocotyledon Orchidaceae   Caladenia carnea Pink Fingers h 1 1 1         1 1                 
Monocotyledon Orchidaceae   Diuris goonooensis Western Donkey Orchid h                 1                 
Monocotyledon Orchidaceae   Glossodia major Wax-lip Orchid h 1 1           1                   
Monocotyledon Orchidaceae   Prasophyllum campestre Inland Leek Orchid h                 1                 
Monocotyledon Orchidaceae   Pterostylis bicolor Bicolor Greenhood h                 1   1     1       
Monocotyledon Orchidaceae   Pterostylis nana Dwarf Greenhood h   1                               
Monocotyledon Orchidaceae   Thelymitra spp. Sun Orchid h   1 1         1                   
Monocotyledon Phormiaceae   Dianella longifolia Blueberry Lily h                 1                 
Monocotyledon Poaceae * Aira cupaniana Silvery Hairgrass g 1   1 1           1 1 1 1 1 1 1 1 
Monocotyledon Poaceae   Aristida ramosa Threeawn Grass g 1   1     1   1 1 1 1 1 1 1 1 1 1 
Monocotyledon Poaceae   Austrostipa scabra subsp. falcata Speargrass g   1 1 1 1 1 1 1 1         1 1   1 
Monocotyledon Poaceae   Austrostipa scabra subsp. scabra Rough Speargrass g 1                       1         
Monocotyledon Poaceae   Austrostipa spp. A Speargrass g 1                                 
Monocotyledon Poaceae   Bothriochloa macra Red-leg Grass g     1 1 1 1     1 1 1 1 1 1 1 1 1 
Monocotyledon Poaceae * Briza minor Shivery Grass g 1     1         1 1 1 1 1 1 1 1 1 
Monocotyledon Poaceae * Bromus diandrus Great Brome g                   1         1 1 1 
Monocotyledon Poaceae * Bromus hordeaceus Soft Brome g                         1         
Monocotyledon Poaceae * Bromus molliformis Soft Brome g                   1   1 1   1 1 1 
Monocotyledon Poaceae * Bromus spp. A Brome g                 1                 
Monocotyledon Poaceae   Chloris truncata Windmill Grass g                   1 1 1 1     1   
Monocotyledon Poaceae   Dichelachne micrantha? Shorthair Plumegrass g     1                             
Monocotyledon Poaceae   Dichelachne spp. A Plumegrass g           1   1                   
Monocotyledon Poaceae   Digitaria spp.   g                       1       1   
Monocotyledon Poaceae   Echinopogon ovatus Forest Hedgehog Grass g           1   1                   
Monocotyledon Poaceae   Elymus scaber Common Wheatgrass g           1     1 1 1 1 1   1 1 1 
Monocotyledon Poaceae   Eragrostis spp. Lovegrass g       1   1       1   1   1       
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Monocotyledon Poaceae * Lolium rigidum Wimmera Ryegrass g       1 1       1 1           1 1 
Monocotyledon Poaceae   Microlaena stipoides Weeping Rice-grass g   1   1   1 1 1                   
Monocotyledon Poaceae   Panicum spp.   g                         1         
Monocotyledon Poaceae   Paspalidium constrictum Knottybutt Grass g           1     1             1   
Monocotyledon Poaceae   Paspalidium sp.   g                           1       
Monocotyledon Poaceae * Pentaschistis airoides False Hairgrass g           1       1 1             
Monocotyledon Poaceae * Poa bulbosa Bulbous Poa g       1         1     1   1       
Monocotyledon Poaceae   Rytidosperma caespitosum Wallaby Grass g             1                     
Monocotyledon Poaceae   Rytidosperma erianthum Hill Wallaby Grass g                         1     1   
Monocotyledon Poaceae   Rytidosperma fulvum Wallaby Grass g   1 1 1     1 1     1             
Monocotyledon Poaceae   Rytidosperma racemosum Wallaby Grass g     1 1       1 1         1 1   1 

Monocotyledon Poaceae   Rytidosperma setaceum 
Small-flowered Wallaby 
Grass g           1 1                     

Monocotyledon Poaceae   Rytidosperma sp. Wallaby Grass g 1 1     1         1     1     1   
Monocotyledon Poaceae   Sporobolus caroli Fairy Grass g         1                         
Monocotyledon Poaceae   Sporobolus creber Western Rat's-tail Grass g                               1   
Monocotyledon Poaceae * Vulpia muralis Rats-tail Fescue g 1 1 1 1           1 1 1 1 1 1 1 1 
Pteridophyta Adiantaceae   Cheilanthes sieberi subsp. sieberi Rock Fern f 1 1 1 1   1   1 1 1 1 1   1 1 1 1 
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Appendix 2. ROUTINE AGRICULTURAL SOIL ANALYSIS REPORT– Grey Box Woodland Sites Kokoda 
Offset Area 2015 

 Soil samples supplied by DnA Environmental on 6th October, 2015 - Lab Job No. E4975 

        

Site 
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3 Heavy 
Soil 
e.g 
Clay 

Medium 
Soil e.g 
Clay 
Loam 

Light 
Soil 
e.g 
Loam 

Sandy 
Soil 
e.g 
Loamy 
Sand 

Method Nutrient   Units E4975/4 E4975/5 E4975/6 E4975/7 E4975/8 E4975/15 E4975/16 E4975/12 E4975/13 E4975/14 Indicative guidelines only- 
refer Note 6 

  

Morgan 1 

Calcium Ca 

mg/kg 

436 292 247 167 304 269 90 202 124 278 1150 750 375 175 

  Magnesium Mg 65 97 71 56 66 73 42 161 101 155 160 105 60 25 

  Potassium K 79 73 58 77 112 77 66 145 87 115 113 75 60 50 

  Phosphorus P 1.3 1.0 0.8 0.6 1.2 1.0 0.6 1.5 1.0 1.6 15 12 10 5.0 

  Bray1 

Phosphorus P mg/kg 

2.0 2.0 1.3 1.7 1.7 1.7 1.7 10.5 2.7 5.8 45note 

8 30note 8 24note 

8 
20note 

8 
  Colwell 16 19 18 17 19 17 20 41 21 27 80 50 45 35 

  Bray2 3 4 2 2 3 2 3 17 4 8 90note 

8 60note 8 48note 

8 
40note 

8 
  

KCl 

Nitrate Nitrogen 
N 

mg/kg 

2.6 2.1 2.3 2.5 2.2 1.8 1.5 1.8 1.5 1.8 15 13 10 10 

  Ammonium Nitrogen 3.7 3.8 5.6 2.7 2.6 2.6 2.8 5.0 3.5 5.1 20 18 15 12 

  Sulfur S 3.4 3.6 4.2 3.9 3.2 3.8 4.4 8.4 9.2 12.4 10.0 8.0 8.0 7.0 

  
1:5 Water 

pH    units 6.45 5.80 6.12 5.88 6.02 5.84 5.00 5.01 4.94 5.16 6.5 6.5 6.3 6.3 

  Conductivity   dS/m 0.026 0.029 0.022 0.019 0.024 0.026 0.038 0.074 0.069 0.077 0.200 0.150 0.120 0.100 

  Calculation Organic Matter   % OM 2.6 4.6 1.9 1.7 2.2 1.5 4.2 7.8 4.7 6.3 >5.5 >4.5 >3.5 >2.5 

  

Ammonium 
Acetate  + 

Calculations 

Calcium  Ca 

cmol+/Kg 4.45 3.06 2.52 1.62 2.86 2.65 0.97 2.47 1.52 3.22         

  kg/ha 1998 1375 1131 728 1286 1189 437 1109 683 1445         

  mg/kg 892 614 505 325 574 531 195 495 305 645 3125 2150 1000 375 

  
Magnesium  Mg 

cmol+/Kg 0.93 1.36 1.07 0.82 0.88 1.09 0.62 2.48 1.63 2.58         

  kg/ha 252 370 292 223 241 297 170 676 444 702         
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3 Heavy 
Soil 
e.g 
Clay 

Medium 
Soil e.g 
Clay 
Loam 

Light 
Soil 
e.g 
Loam 

Sandy 
Soil 
e.g 
Loamy 
Sand 

  mg/kg 112 165 130 99 108 133 76 302 198 313 290 200 145 75 

  
Potassium  K 

cmol+/Kg 0.40 0.36 0.29 0.41 0.57 0.41 0.37 0.85 0.56 0.99         

  kg/ha 349 318 257 357 496 357 320 741 493 864         

  mg/kg 156 142 115 159 221 159 143 331 220 386 235 190 150 100 

  
Sodium  Na 

cmol+/Kg 0.06 0.24 0.15 0.14 0.06 0.06 0.13 0.11 0.28 0.13         

  kg/ha 31 121 75 73 33 29 68 57 142 66         

  mg/kg 14 54 34 33 15 13 30 25 64 30 69 60 51 25 

  
KCl Aluminium  Al 

cmol+/Kg 0.05 0.36 0.10 0.44 0.06 0.16 1.88 1.43 1.97 1.13         

  kg/ha 10 72 19 88 13 31 379 289 396 227         

  mg/kg 4 32 9 39 6 14 169 129 177 101 54 45 41 14 

  
Acidity 

Titration Hydrogen  H+ 

cmol+/Kg 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00         

  kg/ha 0 0 0 0 0 0 0 0 0 0         

  mg/kg 0 0 0 0 0 0 0 0 0 0 6 5 5 2 

  Calculation Effective Cation Exchange 
Capacity (ECEC) cmol+/Kg 5.88 5.38 4.13 3.43 4.46 4.36 3.97 7.34 5.96 8.04 20 14 7 4 

  

Base 
Saturation 

Calculations 

Calcium  Ca 

% 

75.6 57.0 61.0 47.3 64.2 60.8 24.5 33.6 25.5 40.0 77 76 69 60 

  Magnesium  Mg 15.7 25.3 26.0 23.9 19.8 25.0 15.7 33.8 27.4 32.1 12 12 16 20 

  Potassium  K 6.8 6.8 7.1 11.9 12.7 9.3 9.2 11.5 9.5 12.3 3 4 5 8 

  Sodium - ESP Na 1.0 4.4 3.6 4.2 1.4 1.3 3.3 1.5 4.6 1.6 2 2 3 3 

  Aluminium  Al 0.8 6.6 2.3 12.8 1.4 3.6 47.3 19.5 33.0 14.0 
7 7 7 9 

  Hydrogen  H+ 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 

  Calculation Calcium/ Magnesium Ratio   ratio 4.8 2.3 2.3 2.0 3.2 2.4 1.6 1.0 0.9 1.2 6.4 6.3 4.3 3.0 

  
DTPA 

Zinc Zn 
mg/kg 

0.3 0.5 0.2 0.3 0.6 0.3 0.4 0.9 0.8 0.6 6.0 5.0 4.0 3.0 

  Manganese Mn 7 8 2 4 16 5 9 11 15 11 25 22 18 15 
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Clay 

Medium 
Soil e.g 
Clay 
Loam 

Light 
Soil 
e.g 
Loam 

Sandy 
Soil 
e.g 
Loamy 
Sand 

  Iron Fe 49 172 116 105 113 93 268 332 407 282 25 22 18 15 

  Copper Cu 0.1 0.1 0.1 0.1 0.3 0.1 0.1 0.3 0.2 0.2 2.4 2.0 1.6 1.2 

  
CaCl2 

Boron B 
mg/kg 

0.32 0.26 0.28 0.22 0.23 0.36 0.32 0.72 0.42 0.71 2.0 1.7 1.4 1.0 

  Silicon Si 28 30 29 28 27 29 22 34 38 37 50 45 40 35 

  LECO IR 
Analyser 

Total Carbon C % 1.51 2.62 1.08 0.96 1.27 0.84 2.39 4.44 2.69 3.58 >3.1 >2.6 >2.0 >1.4 

  Total Nitrogen N % 0.10 0.11 0.07 0.06 0.10 0.06 0.08 0.21 0.11 0.18 >0.30 >0.25 >0.20 >0.15 

  Calculation Carbon/ Nitrogen Ratio   ratio 15.8 23.9 16.2 14.8 13.2 15.2 28.7 21.4 24.2 20.1 10-
12 10-12 10-

12 
10-
12 

    Basic Texture     Loam Loam Loam Loam Loam Loam Loam Loam Loam Loam .. .. .. .. 

    Basic Colour     Brownish Brownish Brownish Brownish Brownish Brownish Brownish Brownish Brownish Brownish .. .. .. .. 

  Calculation Chloride Estimate   equiv. ppm 17 19 14 12 16 16 25 47 44 49 .. .. .. .. 

  

Total Acid 
Extractable 

Calcium Ca 

mg/kg 

815 918 562 418 679 635 293 787 457 1,094 1,000 - 10,000 Ca 

  Magnesium Mg 218 325 264 451 339 268 219 545 347 516 500 - 5,000 Mg 

  Potassium K 533 467 443 707 756 547 420 746 488 658 200 - 2,000 K 

  Sodium Na <50 74 <50 <50 <50 <50 <50 <50 69 <50 100 - 500 Na 

  Sulfur S 65 83 57 53 75 <50 58 190 98 155 100 - 1,000 S 

  Total Acid 
Extractable Phosphorus P mg/kg 62 88 82 115 99 77 64 203 95 173 400 - 1,500 P 

  

Total Acid 
Extractable 

Zinc Zn 

mg/kg 

8 8 6 10 12 6 4 10 5 8 20 - 50 Zn 

  Manganese Mn 144 96 83 104 249 78 69 83 112 154 200 - 2,000 Mn 

  Iron Fe 8,159 7,640 11,134 17,595 11,287 10,473 7,628 8,700 7,918 9,872 1,000 - 50,000 Fe 

  Copper Cu 2.2 2.8 2.2 3.6 4.0 2.6 1.8 4.4 2.7 4.2 20 - 50 Cu 

  Boron B <2 <2 <2 <2 <2 <2 <2 2 <2 <2 2 - 50 B 

  Silicon Si 1,366 1,857 1,547 1,437 2,085 1,467 1,484 1,796 1,114 1,453 1,000 -  3,000 Si 

  Aluminium Al 4,127 5,482 5,069 5,927 5,558 3,833 4,459 8,366 5,371 7,781 2,000 -  50,000 Al 
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3 Heavy 
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e.g 
Clay 

Medium 
Soil e.g 
Clay 
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Light 
Soil 
e.g 
Loam 

Sandy 
Soil 
e.g 
Loamy 
Sand 

  
Total Acid 

Extractable 

Molybdenum Mo 

mg/kg 

0.4 0.4 0.4 0.5 0.3 0.3 0.4 0.6 0.4 0.4 0.5 -  3 Mo 

  Cobalt Co 1 1 1 2 3 2 1 1 1 1 5 - 50 Co 

  Selenium Se <0.5 0.7 <0.5 0.6 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.1 - 2.0 Se 

  

Total Acid 
Extractable 

Cadmium Cd 

mg/kg 

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 < 5 Cd 

  Lead Pb 5 7 6 12 8 8 5 6 6 6 < 75 Pb 

  Arsenic As <2 <2 <2 2 <2 <2 <2 <2 <2 <2 < 25 As 

  Chromium Cr 6 4 7 9 8 10 5 8 42 8 <25 Cr 

  Nickel Ni 2 2 2 2 3 2 2 4 4 4 <150 Ni 

  Mercury Hg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 < 3.75 Hg 

  Silver Ag <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 .. Ag 
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Appendix 3. ROUTINE AGRICULTURAL SOIL ANALYSIS REPORT– Dwyer's Red Gum Sites Kokoda 
Offset Area 2015 

 Soil samples supplied by DNA Environmental on 6th October, 2015 - Lab Job No. E4975 
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Soil e.g 
Clay 
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Light 
Soil 
e.g 
Loam 

Sandy 
Soil e.g 
Loamy 
Sand 

Method Nutrient   Units E4975/1 E4975/2 E4975/3 E4975/17 E4975/9 E4975/10 E4975/11 Indicative guidelines only- refer 
Note 6 

  

Morgan 1 

Calcium Ca 

mg/kg 

132 151 218 35 200 37 104 1150 750 375 175 

  Magnesium Mg 50 37 66 55 44 47 51 160 105 60 25 

  Potassium K 48 54 68 55 68 59 68 113 75 60 50 

  Phosphorus P 0.5 0.5 0.6 0.2 0.5 0.3 0.4 15 12 10 5.0 

  Bray1 

Phosphorus P mg/kg 

1.7 4.5 1.5 1.7 1.7 1.4 1.4 45note 

8 30note 8 24note 

8 
20note 

8 
  Colwell 18 19 17 21 17 17 17 80 50 45 35 

  Bray2 3 7 3 3 2 2 2 90note 

8 60note 8 48note 

8 
40note 

8 
  

KCl 

Nitrate Nitrogen 
N 

mg/kg 

2.3 1.7 2.5 1.6 2.3 1.4 1.6 15 13 10 10 

  Ammonium Nitrogen 3.4 2.2 2.5 2.4 5.7 2.1 3.0 20 18 15 12 

  Sulfur S 5.1 6.0 5.1 2.2 3.0 2.9 3.6 10.0 8.0 8.0 7.0 

  
1:5 Water 

pH    units 5.53 5.28 5.86 5.21 5.36 5.16 5.35 6.5 6.5 6.3 6.3 

  Conductivity   dS/m 0.024 0.027 0.022 0.027 0.023 0.021 0.024 0.200 0.150 0.120 0.100 

  Calculation Organic Matter   % OM 2.4 2.4 2.9 2.3 3.5 3.2 2.3 >5.5 >4.5 >3.5 >2.5 

  

Ammonium Acetate  + 
Calculations 

Calcium  Ca 

cmol+/Kg 1.13 1.42 2.30 0.27 2.15 0.37 1.01         

  kg/ha 506 638 1035 121 965 168 452         

  mg/kg 226 285 462 54 431 75 202 3125 2150 1000 375 

  
Magnesium  Mg 

cmol+/Kg 0.65 0.53 0.97 0.69 0.66 0.67 0.67         

  kg/ha 177 146 264 188 180 182 183         

  mg/kg 79 65 118 84 80 81 82 290 200 145 75 
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e.g 
Loam 

Sandy 
Soil e.g 
Loamy 
Sand 

  
Potassium  K 

cmol+/Kg 0.22 0.27 0.34 0.25 0.38 0.31 0.30         

  kg/ha 191 239 301 219 334 269 259         

  mg/kg 85 106 134 98 149 120 116 235 190 150 100 

  
Sodium  Na 

cmol+/Kg 0.19 0.10 0.14 0.17 0.08 0.13 0.11         

  kg/ha 97 52 72 86 40 68 57         

  mg/kg 43 23 32 38 18 30 25 69 60 51 25 

  
KCl Aluminium  Al 

cmol+/Kg 1.09 1.40 0.35 1.08 1.41 1.59 0.75         

  kg/ha 221 282 70 218 284 320 151         

  mg/kg 98 126 31 97 127 143 68 54 45 41 14 

  
Acidity Titration Hydrogen  H+ 

cmol+/Kg 0.00 0.00 0.00 0.14 0.00 0.00 0.00         

  kg/ha 0 0 0 3 0 0 0         

  mg/kg 0 0 0 1 0 0 0 6 5 5 2 

  Calculation Effective Cation Exchange Capacity (ECEC) cmol+/Kg 3.28 3.73 4.10 2.60 4.68 3.07 2.84 20 14 7 4 

  

Base Saturation 
Calculations 

Calcium  Ca 

% 

34.4 38.1 56.2 10.4 46.0 12.2 35.5 77 76 69 60 

  Magnesium  Mg 19.9 14.3 23.6 26.5 14.1 21.8 23.7 12 12 16 20 

  Potassium  K 6.6 7.3 8.4 9.6 8.2 10.0 10.4 3 4 5 8 

  Sodium - ESP Na 5.8 2.7 3.4 6.4 1.7 4.3 3.9 2 2 3 3 

  Aluminium  Al 33.4 37.5 8.5 41.6 30.1 51.7 26.5 
7 7 7 9 

  Hydrogen  H+ 0.0 0.0 0.0 5.5 0.0 0.0 0.0 

  Calculation Calcium/ Magnesium Ratio   ratio 1.7 2.7 2.4 0.4 3.3 0.6 1.5 6.4 6.3 4.3 3.0 

  

DTPA 

Zinc Zn 

mg/kg 

0.3 0.2 0.4 0.5 0.4 0.3 0.3 6.0 5.0 4.0 3.0 

  Manganese Mn 2 1 5 2 13 3 8 25 22 18 15 

  Iron Fe 291 189 170 345 103 216 180 25 22 18 15 

  Copper Cu 0.2 0.1 0.1 0.1 0.2 0.1 0.1 2.4 2.0 1.6 1.2 



 2015 Kokoda Offset Area Ecological Monitoring Report  
 

Prepared by DnA Environmental December 2015 115 

        

Site 

DR
ev

eg
 1 

DR
ev

eg
 2 

DR
ev

eg
 3 

DW
oo

dL
Q 

DW
oo

d 
1 

DW
oo

d 
2 

DW
oo

d 
3 Heavy 

Soil 
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e.g 
Loam 

Sandy 
Soil e.g 
Loamy 
Sand 

  
CaCl2 

Boron B 
mg/kg 

0.31 0.21 0.25 0.31 0.42 0.35 0.24 2.0 1.7 1.4 1.0 

  Silicon Si 35 28 27 23 33 26 24 50 45 40 35 

  
LECO IR Analyser 

Total Carbon C % 1.39 1.37 1.68 1.30 2.03 1.84 1.31 >3.1 >2.6 >2.0 >1.4 

  Total Nitrogen N % 0.08 0.06 0.08 0.07 0.09 0.07 0.06 >0.30 >0.25 >0.20 >0.15 

  Calculation Carbon/ Nitrogen Ratio   ratio 17.4 22.0 21.1 17.4 23.0 27.8 23.7 10-
12 10-12 10-12 10-12 

    Basic Texture     Loam Loam Loam Loam Loam Loam Loam .. .. .. .. 

    Basic Colour     Brownish Brownish Brownish Brownish Brownish Brownish Brownish .. .. .. .. 

  Calculation Chloride Estimate   equiv. ppm 15 17 14 17 15 14 15 .. .. .. .. 

  

Total Acid Extractable 

Calcium Ca 

mg/kg 

308 381 642 110 578 129 269 1,000 - 10,000 Ca 

  Magnesium Mg 249 200 263 226 345 228 177 500 - 5,000 Mg 

  Potassium K 543 478 444 436 566 469 392 200 - 2,000 K 

  Sodium Na 51 <50 56 54 <50 <50 <50 100 - 500 Na 

  Sulfur S 98 50 70 66 62 <50 <50 100 - 1,000 S 

  Total Acid Extractable Phosphorus P mg/kg 92 75 88 80 62 60 48 400 - 1,500 P 

  

Total Acid Extractable 

Zinc Zn 

mg/kg 

6 4 9 7 15 4 5 20 - 50 Zn 

  Manganese Mn 33 29 85 28 172 42 69 200 - 2,000 Mn 

  Iron Fe 11,043 7,461 15,417 9,717 13,119 9,471 8,207 1,000 - 50,000 Fe 

  Copper Cu 2.9 1.8 3.2 1.9 3.6 2.5 2.5 20 - 50 Cu 

  Boron B <2 <2 <2 <2 <2 <2 <2 2 - 50 B 

  Silicon Si 2,216 1,796 1,521 1,773 2,475 1,468 1,542 1,000 -  3,000 Si 

  Aluminium Al 6,423 5,041 5,276 4,975 7,974 5,359 3,655 2,000 -  50,000 Al 

  
Total Acid Extractable 

Molybdenum Mo 
mg/kg 

0.5 0.4 0.5 0.6 0.7 0.4 0.4 0.5 -  3 Mo 

  Cobalt Co 1 1 1 1 2 1 1 5 - 50 Co 
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Soil 
e.g 
Clay 

Medium 
Soil e.g 
Clay 
Loam 

Light 
Soil 
e.g 
Loam 

Sandy 
Soil e.g 
Loamy 
Sand 

  Selenium Se 0.8 <0.5 <0.5 0.7 0.5 0.7 <0.5 0.1 - 2.0 Se 

  

Total Acid Extractable 

Cadmium Cd 

mg/kg 

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 < 5 Cd 

  Lead Pb 8 5 10 8 9 6 6 < 75 Pb 

  Arsenic As 2 <2 2 2 3 3 <2 < 25 As 

  Chromium Cr 8 7 5 5 5 6 4 <25 Cr 

  Nickel Ni 2 2 1 1 2 2 1 <150 Ni 

  Mercury Hg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 < 3.75 Hg 

  Silver Ag <1 <1 <1 <1 <1 <1 <1 .. Ag 
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Understanding your EAL soil results 

   
  

 
Soil Acidity - Is the water pH >6.5 or CaCl2 pH >5.5 – hence no major problem. >7pH indicates alkaline soil. Soil with pH below 4.5 often has high kg/ha  

  
 

exchangeable hydrogen and aluminium (and likely high % exchangeable H and Al). 

   
  

 
Cation Exchange Capacity - Using the ECEC or CEC is the soil heavy, medium, light or sandy? In particular, compare the exchangeable Calcium and  

  
 

Potassium in kg/ha to suggested guidelines. 

   
  

 
Soil Salinity - Is the electrical conductivity (EC) above texture guidelines  (ie. > 0.2dS/m heavy soil) – hence indicates possible salinity issue. If the   

  
 

Exchangeable Sodium Percentage or % Exchangeable Sodium > 5% then possible salt issue. With high EC the chloride is also likely to be elevated. 

   
  

 
Ca/Mg Ratio - Above 5 indicates good soil structure. Ratio 1 – 5 suggests addition of calcium to assist soil structure.  Ratio <1 (ie. far higher magnesium)  

  
 

often indicates high clay soil and possibly a sub-soil. Compaction and poor water infiltration is a likely indication of the cation imbalance. 

   
  

 
Organic Matter - Refer to guidelines - >5.5% indicates good organic carbon and organic matter in the soil. Total Carbon to Total Nitrogen ratio should be  

  
 

around 12:1 – If higher then suggests depletion of organic nitrogen. 

   
  

 
Phosphorus - Are the levels of Bray I (plant available)/Bray II (exchangeable P) below or above the guidelines. At, above or near guidelines suggests no  

  
 

need for P addition. 

   
  

 
Solubles - Nitrate, ammonium and sulfur – compare to guidelines for soil type.  Leachable nutrients hence may be further down soil profile. 

   
  

 
Micronutrients - Plant available Iron, Manganese, Copper and Zinc – compare to guidelines to assess if relatively low or high. Iron and manganese availability  

  
 

is significantly influenced by soil pH (acid soils often have very high soluble iron). Leaf testing is ideal for confirming potential issues with micronutrients. 

   
  

 
Boron - A micronutrient extracted as plant available – compare to guidelines but be aware boron is very leachable and could be elevated down the soil profile. 

   
  

 
Acid Extractable Nutrients - If total available nutrients were analysed then use numbers as a guide to compare to assess store of nutrients.  
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1. Definitions and interpretation 

 

1.1 Definitions, acronyms and abbreviations 

 
(a) In these management plans, the following defined terms, acronyms and 

abbreviations have the meanings set out below. 
 
Clean Water has the meaning given to it at Section 5.8.1.1 of the 
Company’s final environmental assessment (prepared by Umwelt 
(Australia) Pty Ltd, with reference 2949/R10/FINAL, dated July 2013) 
forming part of the basis of the Company’s 2014 project approval under the 
guise of the step change project. 
 
Contaminated Water has the meaning given to it at Section 5.8.1.1 of the 
Company’s final environmental assessment (prepared by Umwelt 
(Australia) Pty Ltd, with reference 2949/R10/FINAL, dated July 2013) 
forming part of the basis of the Company’s 2014 project approval under the 
guise of the step change project. 
 
DECC means the department of environment and climate change, being an 
NSW government agency forming part of the NSW office of environment 
and heritage. 
 
Dirty Water has the meaning given to it at Section 5.8.1.1 of the 
Company’s final environmental assessment (prepared by Umwelt 
(Australia) Pty Ltd, with reference 2949/R10/FINAL, dated July 2013) 
forming part of the basis of the Company’s 2014 project approval under the 
guise of the step change project. 
 
DPI means the department of primary industries, being a NSW government 
division within NSW trade and investment.   
 
DPIF means the division of fisheries within the DPI.  
 
EA means environmental assessment. 
 
EMP means environmental management plan. 
 
km means kilometre. 
 
kV means kilo volt. 
 
M means mega or million. 
 
m means metre. 
 
m3 means cubic metre. 
 
MSDS means material safety datasheet. 
 
NPWS means the NSW national parks and wildlife service, being an NSW 
government agency forming part of part of the office of environment and 
heritage, within the planning and environment cluster. 
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NSW means the state of New South Wales in Australia. 
 
OEH means the NSW office of environment and heritage. 
 
PA means project approval. 
 
PPE means personal protective equipment. 
 
PSC means Parkes Shire Council. 
 
REF means review of environmental factors, according to the 
Environmental Planning and Assessment Act 1979 (NSW).  
 
RMS means Roads and Maritime Service. 
 
Rosedale Infrastructure Project means the project generally comprising 
of four (4) primary parts being an access road, power, access control and 
communications, but specifically precluding the infrastructure directly 
required for operation and maintenance of Rosedale TSF. 
 
Rosedale TSF means Rosedale tailings storage facility. 
 
SCP means the Company’s step change project, assessed under the 
Environmental Planning and Assessment Act 1979 (NSW) and determined 
with approval by the NSW Minister for Planning and Environment, with 
application number 11_0600. 
 
Service Provider has the meaning given to it in Attachment 1 of a contract 
of engagement between the Company and a service provider.   
 
Site means:  
 
(i) the Company’s real property, which is deemed to include the 

Company’s mining leases and exploration leases; 
 

(ii) McClintocks Lane;   
 

(iii) Bogan Road northwardly and southwardly of the intersection of 
McClintocks Lane for approximately 1km in each direction; and 

 

(iv) the intersection of McClintocks Lane and Bogan Road. 
 
SOP means standard operating procedure.  
 
 
 
 
 

[This space is left blank intentionally.] 
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TSF means tailings storage facility, including the TSI and associated 
temporary and permanent infrastructure required for the construction, 
operation, maintenance and closure (including rehabilitation) of the TSI, 
including but not limited to tailings delivery system, tailings slurry pipelines, 
spigots, peripheral environmental containment drains, bunds, sumps, 
ponds, dams (including return water dams), other water storage systems, 
water recovery systems (including for process water and rain water), 
decant structures (including towers and/or pontoons), return water 
pipelines, access ways to construction material, operational access roads, 
topsoil stockpiles, valve stations, pumps, electrical supply, and monitoring 
and control equipment; and which may extend beyond the footprint of the 
TSI either inside or outside of the mining lease at the Site. 
 
Works means the physical infrastructure or improvements, both temporary 
and permanent, in connection with the new Site access road and the new 
Site access control facility for the Company’s Site which is generally 
situated within: 
 
(i) public property for division A; and  

 
(ii) private property for division B,  

 

including but not limited to the new: 
 
(iii) road pavement; 

 
(iv) road shoulders; 

 
(v) drainage;  

 
(vi) road signage; 

 
(vii) road furniture; 

 
(viii) communications reticulation; 

 
(ix) power reticulation; and 

 
(x) potable water reticulation. 
 

1.2 Interpretation 

 
(a) The following rules apply throughout these management plans unless the 

context reasonably requires otherwise or as noted otherwise. 
 

(i) Headings are for convenience only and do not affect 
interpretation. 
 

(ii) The singular includes the plural, and conversely. 
 
(iii) If a word or phrase is defined, its other grammatical forms have a 

corresponding meaning.  
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(iv) The meaning of general words is not limited by specific examples 
introduced by “including” or “for example”. 

 
(v) A reference to a Section, Clause, Appendix or Schedule is a 

reference to a section of, clause of, appendix to, or schedule to, 
respectively, these management plans.   
 

(vi) A reference to an Act or legislation, or to a provision of an Act or 
legislation, includes all modifications to or re-enactment of it, a 
legislative provision substituted for it and a regulation or statutory 
instrument issued under it including but not limited to a 
Regulation, gazette and code.     
 

(vii) The use of “may” means:   
 

(a) a non-mandatory requirement; and/or  
 

(b) the existence of an option; and/or 
 

(c) a non-definitive outcome as contemplated at the time these 
management plans were approved by the Company for use; 
and/or 

 
(d) an acceptable course of action, as the context requires or as 

otherwise determined by the Company in its sole and 
unilateral discretion. 

 
(viii) The use of “must” means a mandatory requirement. 

 
(ix) The use of “shall” means a mandatory requirement. 

 
(x) The use of “should” means a non-mandatory requirement but 

which is recommended and/or preferred. 
 

(xi) The use of “will” means a mandatory requirement.    
 

2. About  

 
(a) This document is to accompany other management plans for use in the development 

of the Works, including but not necessarily limited to: 
 
(i) project execution management plan; 
 
(ii) safety and health management plan; 

 

(iii) construction methodology management plan; 
 

(iv) traffic management plan; 
 

(v) quality management plan; 
 

(vi) stormwater management plan;   
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(vii) cultural heritage management plan; and 
 

(viii) community relations management plan. 
 

(b) The management plan contained herein, and the requirements outlined therein, must 
apply to: 
 
(i) the performance and provision of the Services; and  
 
(ii) the Works delivered and executed, in connection with Contract number 

SC201459. 
 

(c) As far as reasonably practicable, this management plan is structured in a fashion to 
identify the origin of the various requirements.  
 

2.1 Integrated suite 

 
(a) This management plan is part of an integrated suite of management plans 

to be applied in the development of the Works.   
 

(b) The use of an integrated management system aims to deliver results of the 
highest professional standard across a series of metrics, including in an 
environmentally conscientious manner, with the health and safety of all 
people considered with utmost priority. 

 

3. Stakeholders 

 
(a) The following lists the parties who are stakeholders in the Works along with their 

respective interests in the Works:  
 
(i) the Company, being: 

 
(1) an asset owner, operator and maintainer of the roads within 

private property as well as privately reticulated services including 
power, water and communications; 

 
(ii) PSC, being: 

 
(1) a local government regulatory authority; and 
 
(2) an asset owner, operator and maintainer of the roads within 

public property; 
 

(iii) RMS, being: 
 
(1) a NSW government regulatory authority;  
 

(iv) neighbours and community, being: 
 
(1) local neighbours; 
 
(2) broader community; and 
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(3) local Aboriginal native traditional land owners; 
 

(v) EE, being: 
 
(1) an asset owner, operator and maintainer of the trunk 132kV high 

voltage electrical infrastructure feeding the Site;   
 
(vi) Telstra, being: 
 

(1) an asset owner, operator and maintainer of the trunk copper core 
and optical fibre communications cabling feeding the Site;  
 

(vii) local law enforcement, being: 
 
(1) administers of local laws; 
 

(viii) local emergency services, including fire brigade and ambulance, being: 
 

public service providers for assistance during emergency 
situations; and 
 

(ix) road users, being: 
 

(1) end users of the resultant Works. 
 

(b) The Company will manage all relationships and correspondences with all 
stakeholders (including regulatory authorities). 

 

4. Management plan – Environmental management  

 

4.1 Overview 

 
(a) This management plan further defines and supplements all other Contract 

requirements (including those things expressed, implied and otherwise 
referenced in Schedule A (Services)) in relation to environmental protection 
practices and processes which must be adhered to by all parties (including 
the Service Provider). 
 

4.2 Purpose 

 
(a) The purpose of this environmental management plan includes but is not 

limited to: 
 
(i) defining the various obligations of environmental protection in 

connection with the Works; 
 
(ii) outlining reciprocal obligations of all parties (including the Service 

Provider) involved in the delivery of the Works;  
 

(iii) defining how the Company and its service providers, suppliers 
and contractors will fulfil their environmental obligations; and 
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(iv) providing assurance to all stakeholders that the Company and its 
service providers, suppliers and contractors are fulfilling their 
environmental obligations. 

 

4.3 Objectives  

 
(a) The environmental protection objectives include but are not limited to: 

 
(i) complying with the environmental planning and assessment 

conditions and commitments of the SCP PA; 
 

(ii) managing the delivery of the Works such that adverse 
environmental impact is avoided or limited; 

 

(iii) satisfying all relevant legislative requirements; and 
 

(iv) maintaining trust, good relationships, good faith and cooperation 
between all stakeholders.  

 

4.4 Considerations  

 
(a) The environmental considerations, including but not necessarily limited to: 

 

(i) noise impact; 

 

(ii) air quality impact; 

 

(iii) water impact; 

 

(iv) biodiversity impact;  

 

(v) waste; and 

 

(vi) rehabilitation, 

 

have been investigated, reported, assessed and determined with approval 
under the SCP PA, being the current PA applicable to the Company’s Site. 
 

4.5 Practice 

 
(a) The Service Provider must: 

 
(i) assess environmental risks, prior to the commencement of the 

Services and regularly during the performance of the Services; 
 

(ii) plan its performance of the Services to eliminate (as far as 
reasonably practicable) or otherwise control (preferably by 
engineering controls rather than administrative controls) 
foreseeable environmental impacts and risks; 

 



Contract number SC201459 
Management plan – Environmental 

 

 

Contract for Services (and Associated Goods) Page  12 of 39 
Document number P1700224-PLN-0032-2 
 
This document is the copyright property of the Company and contains information that is confidential to the Company.   
This document must not be copied, used or circulated without the prior written approval of the Company’s General Manager. 

(iii) comply with expressed, implied and otherwise referenced 
environmental protection requirements, including but not limited to 
conservation, pollution, waste management and fire control 
legislation and regulations; 

 

(iv) regularly (no less frequently than fortnightly) evaluate its 
performance to verify it is operating in compliance with all 
environmental requirements; 

 

(v) regularly consult with all of its Personnel (including Personnel of 
its Sub-contractors) to disseminate environmental information; 

 

(vi) provide appropriate inductions, instructions and training for its 
Personnel (including Personnel of its Sub-contractors); 

 

(vii) devise, document and receive relevant stakeholder approval of 
procedures for the containment, control, mitigation and remedy of 
any environmental damage or destruction caused by it (including 
by its Sub-contractors); and 
 

(viii) promptly update (or request the Company to update) this 
environmental management plan when improvements or 
deficiencies are recognised or identified.  

 
(b) The Company must inform, and where necessary obtain approval from, all 

stakeholders of any material changes to this environmental management 
plan. 
 

4.6 Summary of legislative requirements 

 
(a) A fundamental goal of NPM’s Environmental Strategy is to comply with 

government legislation and requirements. NPM commits to complying with 
all relevant legal and other requirements.  This includes all relevant 
legislation, licences, Company, Australian and International Standards and 
other requirements. 

 
(b) In order to maintain legal compliance, it is necessary to identify and 

understand the legal and other requirements applicable to activities at 
NPM.  A register(s) of these legal and other requirements is maintained 
within the HSEQMS. The HSE Legal Register (DOCID-3-3545) details how 
these requirements apply to the operations environmental aspects. 

 
(c) A summary of approvals and licences is provided in Appendix A, including 

the government agencies and the applicable legislation. 
 

(d) Periodic evaluations of compliance are undertaken through independent 
external audits and in the process of producing an Annual Environmental 
Management Report (AEMR). 
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(e) Any non-compliance against NPM operating licence conditions will require 
a Hazard Incident report to be raised within the internal reporting system, 
accompanied by a Government Notification of Environmental Incident form 
to be completed and actioned accordingly. 
 

4.7 Chemical, fuel and oil storage and handling 

 
(a) The Service Provider must manage the purchase, storage and handling of 

chemicals, fuel and oils to prevent release to the environment and comply 
with the other requirements outlined hereunder this Section 4.7.  

 
(b) Performance criteria: 
 

(i) the Australian Standard 1940 for Storage and Handling of 
Flammable and Combustible Liquids; 

 
(ii) the Hazardous Substances and Contamination Control 

Management Plan (DOCID-3-3716); 
 

(iii) report all hydrocarbon spillages; 
 

(iv) identify, record and suitably bund or store all hazardous materials; 
and 
 

(v) no complaints from neighbours concerning adverse impacts of 
chemicals, fuels or oils. 

 

(c) Implementation strategy/controls: 
 

(i) all chemicals must be approved prior to being brought to site in 
accordance with the Request to Bring New Substances on site 
SOP (DOCID-3-4199); 

 
(ii) MSDS, chemical inventory and copy of emergency response plan 

be held at each storage facility; 
 

(iii) all dangerous goods, hazardous substances and potential 
contaminants will be delivered to site or removed from site by a 
transport company, driver and vehicle with the appropriate 
licenses and permits as required by the Australian Dangerous 
Goods (ADG) Code; 

 
(iv) all transport carriers must complete a site induction or be 

escorted by an inducted person when accessing the mine site; 
 

(v) dangerous goods and hazardous substances that are required to 
be stored in bunded areas must be stored immediately in the 
correct manner. Hazardous substances storage containers 
(including gas cylinders) that are unsafe e.g. damaged, leaking 
etc., will be clearly marked as ‘unsafe’ to prevent them from being 
inadvertently used; 
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(vi) all flammable and combustible materials must be appropriately 
handled and stored in accordance with AS1940-2004 (Storage 
and Handling of Flammable and Combustible Liquids); 

 
(vii) corrosive materials stored and handled in accordance with 

AS3780-2008 (Class 8 substances – Corrosives); 
 

(viii) all hydrocarbons stored in a bunded area other than temporary 
storage of up to twenty four hours. Bunding must comply with 
Australian Standard AS1940.  Above ground tanks, drum storage 
facilities and pipelines that contain hazardous substances must 
have a secondary containment mechanism; 

 
(ix) wherever possible, devices to ensure safe pouring of chemicals 

will be utilised.  Such devices should bear the full weight of the 
container and allow safe control of the pouring operation, to avoid 
spills and splashes; 

 
(x) all hazardous substances and dangerous goods used on-site 

shall be labelled in accordance with the appropriate legislative 
requirements; 

 
(xi) all employees and contractors will undertake hazardous 

substances and dangerous goods training. Hydrocarbon spill 
response training shall be conducted during the general induction 
and site specific induction.  Additional training may be determined 
necessary by the Project Manager. 

 
(xii) the Non Mineral Waste Management Plan (DOCID-3-3719) 

controls disposal of environmentally hazardous substances 
generated by Northparkes Mines operations. Tracking of waste 
hydrocarbon movements is required by the Waste Avoidance and 
Resource Recovery Act (2001); 

 
(xiii) the spilling of environmentally hazardous goods should be 

prevented wherever possible particularly if the substances runoff 
could enter natural watercourses. 

 
(xiv) clean up of spillage from environmentally hazardous goods will be 

conducted according to the Spill Response SOP (DOCID-3-
3717); 

 
(xv) any spills of hazardous substances must be controlled, contained, 

and cleaned up in accordance with the Spill Response SOP 
(DOCID-3-3717); clean up the spill and remove contaminated 
soil; and dispose of contaminated material in a licensed regulated 
waste disposal landfill; 

 
(xvi) spill clean-up kits including absorbent materials will be kept at 

each storage facility;   
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(xvii) fuel, oils and chemicals in containers of 205 litres or more to be 
stored in bunded area with capacity of at least 110% of largest 
container/tank; 

 
(xviii) fuel, oils and chemicals in less than 205 litre drums to be stored 

as above or in a barricaded and roofed compound; and 
 

(xix) bund and sump capacities shall be maintained at design 
specifications to ensure sufficient capacity for potential spillages. 

 

4.8 Organisation and environmental responsibilities 

 
(a) The Service Provider’s Personnel and their respective responsibilities, 

accountabilities and authorities (if any) with respect to the environment are 
outlined in this Clause 4.8. 
 

(b) The Service Provider’s Personnel may delegate their respective 
responsibilities, accountabilities and authorities (if any) when reasonably 
required from time to time to other Service Provider Personnel who are in a 
reasonable capacity to accept the responsibilities, accountabilities and 
authorities (if any).  Such delegation must be in writing and must be 
approved in writing by the Company Representative.  

 

4.8.1 Superintendent  

 
(a) The superintendent: 

 
(i) has overall responsibility and accountability for: 

 
(1) the environmental management and protection 

by the Service Provider (including its Sub-
contractors);  
 

(2) the environmental performance of the Service 
Provider (including its Sub-contractors); and 
 

(3) compliance with all environmental legislation; 
 

(ii) is responsible for ensuring: 
 

(1) the performance of the Services satisfies the 
environmental obligations;  

 

(2) proper resourcing with Personnel, tools, plant, 
equipment, systems and procedures for 
protection of the environment; and 

 

(3) environmental requirements are adhered to, 
and associated records are documented and 
maintained; 
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(iii) is responsible for: 
 
(1) liaising with the Company Representative in 

relation to environmental matters; 
 

(2) assisting the Company in discussions and 
other correspondences with regulatory 
authorities (as and if requested by the 
Company Representative);  

 

(3) conducting regular (no less frequently than 
weekly) environmental inspections of the 
Works areas, and acting on non-
conformances;   

 

(4) presenting the Works areas site specific 
inductions; and 

 

(5) being an on-call emergency contact person 
available twenty-four (24) hours per day. 

 

4.8.2 Construction manager 

 
(a) The construction manager: 

 
(i) is responsible for: 

 
(1) coordinating environmental management and 

protection activities in connection with the 
Services; 
 

(2) monitoring the environmental performance of 
the Service Provider and its Personnel 
(including its Sub-contractors and Sub-
contractor’s Personnel);   

 

(3) arranging environmental training of Personnel 
as required (expressed and implied) by this 
management plan or as otherwise reasonably 
required; 

 

(4) acting on (which may include but not be 
limited to investigating, controlling, 
implementing, remedying and closing-out) 
Notices pertaining to breaches, defaults, 
corrective actions and other such things in 
connection with the environment, whether 
issued by the Company and/or by authorities 
with relevant jurisdiction;  
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(5) ensuring environmental hazards and risks are 
controlled in construction activities and Works 
areas; 

 

(6) ensuring the requirements of approvals, 
licenses, permits and other such instruments 
in connection with the environment are 
satisfied;  

 

(7) discussing environmental management 
matters at daily meetings including toolboxes, 
shift changes, pre-starts and the like; and  

 

(8) being an on-call emergency contact person 
available twenty-four (24) hours per day. 

 

4.8.3 Project manager 

 
(a) The project manager: 

 
(i) is responsible for: 

 
(1) ensuring that processes, systems, procedures 

and the like for environmental management in 
accordance with this management plan (as 
expressed and implied) are established, 
implemented and maintained;  
 

(2) implementing environmental incident and 
emergency procedures;  

 

(3) arranging procurement of appropriate 
environmental management goods (including 
but not necessarily limited to emergency spill 
kits);  

 

(4) ensuring environmental management goods 
are appropriately situated, accessible, and 
workable;   

 

(5) planning and implementing environmental 
controls;  

 

(6) maintaining environmental management 
records and furnishing the Company with 
those records as requested, including but not 
limited to incident reports; and 

 

(7) maintaining MSDSs. 
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4.8.4 All Personnel 

 
(a) All Personnel: 

 
(i) have a personal duty of care to ensure compliance with 

the environmental requirements in the performance of 
the Services; and 
 

(ii) are responsible for: 
 

(1) formally raising environmental management 
breach notifications, non-conformance reports, 
corrective action notifications, preventative 
action notifications and the like, and raising 
other environmental reporting;   
 

(2) encouraging active involvement of, and 
ownership by, all other Personnel in the proper 
management of the environment;  

 

(3) monitoring the environmental behaviour of all 
Personnel (including those of third parties), 
and formally reporting on any non-
conformances; and 

 

(4) promptly preventing or mitigating further 
environmental damage. 

 

4.9 Environmental approvals, licenses and permits 

 
(a) Unless expressly required otherwise by the other Contract documents 

(including those things referenced by other Contract documents), the 
Company will manage the attainment of all environmental approvals, 
licenses and permits.  

 

4.10 Environmental protection and emergency response training  

 
(a) Prior to commencing performance of the Services, all Personnel must 

attend, actively participate in, and successfully complete, a Works specific 
induction, developed, delivered and administered by the Service Provider.   
 

(b) Environmental topics that must be addressed in the Works specific 
induction must include but not necessarily be limited to: 

 

(i) team organisation and responsibilities; 
 

(ii) boundaries for vegetation clearing; 
 

(iii) importance of any flora or fauna of significant value (as advised 
by the Company); 

 

(iv) location of sensitive areas and exclusion zones; 
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(v) locations of the various types of bins and their respective 
acceptable usage; 

 

(vi) wash down of tools, plant and equipment including light vehicles; 
 

(vii) refuelling and maintenance;  
 

(viii) specific precautions and controls; 
 

(ix) environmental impacts, safeguards and control measures; 
 

(x) waste management and reduction; 
 

(xi) conditions of environmental licenses, approvals, permits and the 
like (as advised by the Company); 

 

(xii) reporting process for environmental hazards, incidents, accidents 
and suggestions; and 

 

(xiii) environmental emergency response training. 
 

(c) All Personnel must sign an attendance record sheet at the commencement 
of the Works specific induction to evidence their attendance at same.  
 

(d) All Personnel inducted into Works areas must be issued with a Works site 
specific induction card, which itself must identify the Personnel’s name and 
expiry date of the induction.   

 

(e) Personnel without their Works site specific induction card must not: 
 

(i) enter the Works areas; and 
 

(ii) perform Services on the Site. 
 

4.11 Environmentally sensitive areas 

 
(a) In regard to flora, during field surveys as part of the Company’s SCP EA 

preparation: 
 

(i) no threatened flora species;    
 

(ii) no threatened aquatic flora species (as listed under the Fisheries 
Management Act 1994 (NSW)); 
 

(iii) no natural aquatic habitat; 
 

(iv) no endangered flora populations (as listed under the Threatened 
Species Conservation Act 1995 (NSW)); and 

 

(v) no rare, threatened or regionally significant flora species, were 
recorded in the Works areas. 



Contract number SC201459 
Management plan – Environmental 

 

 

Contract for Services (and Associated Goods) Page  20 of 39 
Document number P1700224-PLN-0032-2 
 
This document is the copyright property of the Company and contains information that is confidential to the Company.   
This document must not be copied, used or circulated without the prior written approval of the Company’s General Manager. 

(b) In regard to fauna, during field surveys as part of the Company’s SCP EA 
preparation: 

 
(i) no migratory fauna species;       

 
(ii) no threatened aquatic fauna species (as listed under the 

Fisheries Management Act 1994 (NSW)); and 
 

(iii) no endangered fauna populations (as listed under the Threatened 
Species Conservation Act 1995 (NSW)), were recorded in the 
Works areas. 

 

4.12 Waste management  

 
(a) The Service Provider is to prevent adverse environmental impacts from 

waste generated during the construction and pre-operational phases, to 
minimise waste generation, to maximise waste reuse and recycling, and to 
safely dispose of all wastes. This is to be achieved by meeting the criteria 
and adhering to the listed implementation strategies/controls outlined 
hereunder this Section 4.12. 

 
(b) Performance criteria: 

 
(i) compliance with the Non Mineral Waste Management Plan 

(DOCID-3-3719); 
 

(ii) all waste separated into non-hazardous and hazardous 
categories, recycling/reusing waste products where possible; and 

 
(iii) no complaints received in relation to waste management 

practices. 
 

(c) Implementation strategy/controls: 
 

(i) the service provider will manage all non-mineral waste according 
to the Non Mineral Waste Management Plan (DOCID-3-3719), 
which controls disposal of environmentally hazardous substances 
generated by Northparkes Mines operations; 

 
(ii) wastes requiring disposal are transported by a licensed waste 

carrier, contracted to NPM, to an appropriate licensed waste 
landfill; 

 
(iii) it utilises licensed waste transporters for handling of generated 

waste; 
 

(iv) all wastes are segregated at source to improve recycling and 
recovery of materials; 

 
(v) recyclable wastes include batteries, tyres, glass, plastics, paper, 

cardboard, scrap metal, aluminium cans and timber are 
transferred by NPM’s licensed waste carrier to an appropriate 
recycling facility where possible; 
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(vi) waste is stored neatly in appropriate bins or stockpiles, with 
hazardous wastes stored in such a manner that storm water run-
off does not come into contact with the waste; 

 
(vii) consideration is given to sizes and volumes of packaging 

materials when ordering equipment to minimise materials for 
disposal; 

 
(viii) all employees and contractors receive waste management 

training through the general induction and the site specific 
induction. Targeted training sessions are conducted by the 
licensed waste contractor where required or requested; and 

 
(ix) waste storage and recycling areas clearly identified by signage 

and labelled for approved materials. 
 

4.12.1 Legislative requirements 

 
(a) The service provider must conform to the following legislation and 

requirements: 
 

(i) Environmental Protection Licence #4784, issued under 
Section 55; 

 
(ii) Protection of the Environment Operations Act 1997; 

 
(iii) Environmental Planning and Assessment Act 1979; 

 
(iv) Protection of the Environment Operations (Waste) 

Regulation 2005; 
 

(v) Waste Avoidance and Resource Recovery Act 2011; 
 

(vi) Protection of the Environment Operations Act 1997; and 
 

(vii) Development Consent 06-0026, conditions 34, 
Schedule 2. 

 
(b) Accordingly, the service provider will: 

 
(i) investigate ways to minimise waste generated by the 

Project; 
 

(ii) implement reasonable and feasible measures to 
minimise waste generated by the Project; 

 
 

(iii) ensure irrigation of waste treated wastewater is 
undertaken in accordance with the DEC’s 
Environmental Guideline for the Utilisation of Treated 
Effluent; and 

 
(iv) report to NPM on waste management and minimisation. 
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(c) In addition to these regulatory requirements, the service provider 
shall abide by the Non-mineral waste management plan 
(NMWMP), which states that priority should be given to those 
wastes identified as having significant hazards. The actions must 
demonstrate that the waste management hierarchy has been 
considered, as follows in order of preference: 

 
(i) waste avoidance and reduction at source; 
 
(ii) reuse and recycling; and 
 
(iii) waste treatment and/or disposal. 

 

4.12.2 Waste management register 

 
(a) Non-mineral waste quantities are tracked according to the 

Environmental Data Collection SOP (A270948) for wastes 
disposed offsite. This information is reported by the site non-
mineral waste service provider. 

 

4.12.3 Licensed waste facilities 

 
(a) NPM are required to record the movement of Hazardous, 

Industrial or Group A classes of waste.  It is the primary 
responsibility of the service provider to properly classify the 
waste, to use a licensed transporter where the waste to be 
transported is industrial or hazardous and to ensure the waste is 
taken to a suitable waste treatment or disposal facility. 

 
(b) All waste tracking documents are stored with the Environment 

Team. 
 

4.13 Water management 

 
(a) The Service Provider must provide adequate controls to ensure that water 

which leaves the Works areas complies with the requirements of: 
 
(i) the SCP project approval conditions, including but not limited to 

the water leaving the Works areas being deemed as Clean Water; 
and 
 

(ii) the Protection of the Environment Operations Act 1997 (NSW). 
 
(b) The Service Provider must use appropriately constructed and situated 

wash down facilities when washing its tools, plant and equipment. The 
wash down facilities must be bunded to retain waste water. NPM will 
continue with its site water monitoring program with results to be reported 
both quarterly and annually. 
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(c) Construction water sources are as nominated in Schedule A of the Contract 
(Services).  These will include a mixture of water from the site water supply, 
farm dams and sediment ponds. Construction water will be used for those 
things including, but may not be limited to: 

 

(i) dust suppression; and 
 

(ii) earthworks (including pavement) compaction. 
 

4.14 Stormwater and erosion control management 

 
(a) The service provider is to prevent excessive erosion, sedimentation and 

water contamination in runoff that is associated with land clearing, as well 
as degradation associated with erosion during the construction phase by 
meeting the following criteria and adhering to the implementation 
strategies/controls listed hereunder this Section 4.14. 

 
(b) Performance criteria: 

 
(i) all hazardous materials suitably bunded or stored; 

 
(ii) no complaints from neighbours concerning adverse environmental 

impacts on watercourses; 
 

(iii) permit and/or licence conditions existing for contractors shall be 
abided by as well as those referred to in this plan; and 

 
(iv) adherence with the Water Management Plan (DOCID-3-3713). 

 

(c) Implementation strategy/controls: 
 

(i) all care will be taken to ensure water management systems do not 
adversely affect water quantity or quality in downstream water 
courses in accordance with the Water Management Plan (DOCID-
3-3713); 

 
(ii) a Sediment and Erosion Control Management Plan approved by 

the Environment Team will be developed by the Project Manager 
and implemented prior to disturbance commencing and throughout 
construction activities. This will incorporate controls relating to the 
new access road across Goonumbla Creek, topsoil and subsoil 
stockpiles  and other related land disturbances; 

 
(iii) sediment traps, silt fences, hay bales or rock filters will be installed 

to control sediment. Sediment will be removed from devices 
immediately following rainfall events when the operating capacity 
of the devices is impaired. If sediment control devices are not 
operating effectively, they will be repaired or replaced;    
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(iv) project designs will ensure the fullest separation possible of ‘clean’, 
‘dirty’ and ‘mine’ water runoff in accordance with the Water 
Management Plan (DOCID-3-3713). Runoff from disturbed and 
rehabilitated areas will be diverted into sediment ponds and 
allowed to settle prior to discharge in to the natural system. ‘Mine’ 
water will be collected, stored, recycled and handled in a separate 
water management system to protect the quality of ‘clean’ and 
‘dirty’ water systems; 

 
(v) particular care will be taken to minimise disturbance to the bed and 

banks of drainage channels; 
 

(vi) drains will be protected to prevent scouring where necessary; 
 

(vii) storm water from upstream catchments will be diverted away from 
construction areas; 
 

(viii) traffic will be confined to designated access tracks and roads; 
 

(ix) hazardous materials must be appropriately bunded or stored in 
accordance with the Hazardous Substances and Contamination 
Control Management Plan (DOCID-3-3716) such that 
contaminated run off is not generated; 

 
(x) any spills of hazardous substances must be controlled, contained, 

and cleaned up in accordance with the Spill Response SOP 
(DOCID-3-3717); 

 
(xi) dewatering locations must be approved by the Environment Team 

and must not be discharged into the local drainage system; and 
 

(xii) rehabilitation of disturbed areas will be carried out as soon as is 
practicable. 

 

4.15 Topsoil and subsoil management 

 
(a) The service provider is to prevent land disturbance, protect sensitive 

environmental and cultural values and to salvage topsoil and subsoil for 
rehabilitation purposes by meeting the following criteria and adhering to the 
implementation strategies/controls listed hereunder this Section 4.15. 

 
(b) Performance criteria: 

 
(i) adherence to the conditions of Northparkes Mine Extension 

Project, Project Approval 11_0600; 
 

(ii) compliance with the Erosion and Sediment Control Plan; 
 

(iii) compliance with the Surface Water management Plan; 
 

(iv) compliance with the Landscape Management Plan (DOCID-3-
3730); 
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(v) adherence to the Aboriginal Heritage Management Plan (DOCID-
3-4030) and the Cultural Heritage Management Plan (DOCID-3-
3993); 

 
(vi) adherence with the Topsoil Management Plan (DOCID-3-3729); 

 
(vii) sufficient topsoil and subsoil salvaged for rehabilitation works and 

stored in stockpiles no greater than 2m height (3m for subsoil) at 
least 20m from a watercourse; and 

 
(viii) compliance with the approved Site Disturbance Permit for the 

project. 
 

(c) Implementation strategy/controls: 
 

(i) disturbance will not occur until an approved Site Disturbance 
Permit has been issued by the NPM Environment Team; 

 
(ii) an erosion and sediment control plan approved by the 

Environment Team as part of the Site Disturbance Permit process 
will be implemented prior to disturbance of soils taking place; 

 
(iii) follow Storm Water and Erosion Control Management Plan; 

 
(iv) topsoil stripping and stockpiling to be carried out in accordance 

with the Topsoil Management Plan (DOCID-3-3729); 
 

(v) topsoil will be stripped to 12cm and subsoil to 70cm (i.e.: a 58cm 
layer). Particular care will be taken to minimise disturbance to the 
drainage channel; 

 
(vi) topsoil and subsoil material will be salvaged from the area to be 

disturbed in accordance with the Northparkes Mine Extension 
Project, Project Approval 11_0600 unless specific instructions are 
given by the NPM Environment Team that the material is 
unsuitable. Topsoil and subsoil salvage will be restricted to that 
necessary for the construction work;   

 
(vii) existing topsoil and subsoil stockpiles in the project area will be 

salvaged and relocated; 
 

(viii) areas to be stripped will have boundaries clearly marked by tape, 
pegs or other means by which to conform to limits on design 
drawings; 

 
(ix) stripping will be avoided during periods of high moisture content 

(i.e. during or immediately following wet climatic conditions);  
 

(x) topsoil and subsoil will be stockpiled separately. Topsoil 
stockpiles will be created between 1m and 2m height (3m for 
subsoil), with slopes no greater than 1:4. The stockpiles will be 
left with a rough but even surface to assist in runoff control and 
seed retention and germination;  
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(xi) stockpile locations must be approved by the Environment Team 
through the Site Disturbance Process and will be located in 
existing cleared areas that will allow free drainage and minimal 
soil erosion; 

 
(xii) handling of soils minimised during stripping through careful 

selection of topsoil and subsoil stockpile locations. The stockpiles 
will be located as close as practicable to re-spreading areas 
where they will not interfere with future mining and ancillary 
operations;  

 
(xiii) stockpiles will be sown with stabilising species indigenous native  

grasses of local provenance as soon as practicable after 
placement to minimise the amount of bare earth available for the 
recruitment of weeds;  

 
(xiv) sediment and erosion controls will be put in place to minimise soil 

loss from the stockpiles in the period before they are stabilised; 
 

(xv) traffic will be confined to designated tracks and roads and 
stockpiles will be adequately signposted to minimise compaction, 
erosion and transfer of weeds; 

 
(xvi) rehabilitation of disturbed areas will be carried out as soon as is 

practicable; and 
 

(xvii) a Topsoil Stockpile Inventory (A486371) will be maintained by the 
Environment Team containing data on the locations and volumes 
of all topsoil and subsoil volumes. 

 

4.16 Sedimentation and erosion controls 

 
(a) In addition to the requirements contained (expressed and implied) in the 

Contract documents (including but not limited to construction notes in the 
drawings), the Service Provider must ensure the Services are performed in 
compliance with the requirements outlined in the Landcom managing urban 
stormwater: soils and construction, blue book volumes 1 and 2.   

 

4.17 Noise and vibration control 

 
(a) The Service Provider must implement: 

 
(i) all reasonable and feasible measures and controls (non-

respectively);   
(ii) best management work practices; and  

 
(iii) any other strategies, 
 
to eliminate, suppress, minimise, mitigate and/or otherwise control its noise 
and impacts arising from noise as a result of the performance of the 
Services. 
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(b) The Service Provider must perform the Services in adherence to the 
construction noise management plan (reference 9.406.F.ESHMP406.04, 
revision 0, dated July 2010) and the Environmental Noise Management 
Plan (DOCID-3-3718) (ENMP).  Some of the controls identified in the 
ENMP include but are not limited to the following:  

 

(i) the Service Provider must restrict its performance of the Services 
in the field (including on the Site, where applicable) during the 
following times only:   

 
(1) for Mondays to Fridays, 7:00am to 6:00pm; and 

 
(2) for Saturdays, 8:00am to 1:00pm; 

 
(ii) an NPM representative (as appropriate) will establish contact with 

local residents and communicate the construction program and 
progress on a quarterly basis; 

 
(iii) review of available fixed and mobile equipment fleet and fit with 

low pitch reversing beepers and sound attenuation mufflers, 
wherever possible; 

 
(iv) all equipment used will be in good condition and good working 

order; 
 

(v) appropriate equipment used for the required tasks in terms of 
power requirements; 

 
(vi) engine covers must be kept closed while equipment is operating; 

 
(vii) materials dropping from heights into or out of trucks must be 

minimised, where practicable; 
 

(viii) vehicles kept properly serviced and fitted with sound attenuation 
mufflers, filters, bafflers and the like on its tools, plant and 
equipment. The use of exhaust brakes should be eliminated, 
where practicable; 

 
(ix) where practical, machines should be switched off when not being 

used rather than left idling for prolonged periods; 
 

(x) machines found to produce abnormally high noise removed from 
the site or stood down until repairs or modifications can be made; 

 
(xi) the Service Provider is not permitted to perform the Services in 

the field (including on the Site, where applicable) outside of the 
permitted hours unless approved in writing by the Company or on 
Sunday or public holidays; 

 
(xii) avoidance of the unnecessary clustering of earth moving 

equipment; 
 

(xiii) maintaining haul roads in good condition; 
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(xiv) scheduling of work with attention paid to adverse weather 
conditions and modifications made to the work program where 
necessary; 

 
(xv) all construction equipment and vehicles be properly attenuated 

and maintained in good working order; and 
 
(xvi) noise monitoring may be required in response to complaints, this 

will be organised by the Environment Team in consultation with 
the External Relations Advisor. 

 

4.18 Flora and Fauna 

 
(a) The service provider is to prevent excessive clearing and protect sensitive 

environmental values by meeting the following criteria and adhering to the 
implementation strategies/controls listed hereunder this Section 4.18. 

 
(b) Performance criteria: 

 
(i) adherence to the conditions of Northparkes Mine Extension 

Project, Project Approval 11_0600; 
 
(ii) compliance with NPM’s Landscape Management Plan (DOCID-3-

3730); 
 
(iii) compliance with NPM’s Flora and Fauna Management Plan; 
 
(iv) no reports or complaints regarding injured animals or ecosystem 

degradation; and 
 
(v) compliance with the approved Site Disturbance Permit for the 

project. 
 

(c) Implementation strategy/controls: 
 

(i) disturbance will not take place until an approved Site Disturbance 
Permit is issued by the NPM Environment Team containing 
conditions to minimise potential environmental impacts 
associated with the project; 

  
(ii) vegetation clearance will be restricted to that necessary for the 

construction work. Areas to be cleared will have boundaries 
clearly marked by tape, pegs or other means by which to conform 
to limits on design drawings; 

 
(iii) prior to clearing, a detailed preclearance survey of the project 

area will be conducted by a qualified ecologist to assess the area 
for fauna habitat. This survey will focus on locating individuals, 
and especially roosts of threatened species. In particular, the 
survey will target Donkey Orchids and Sloanes Froglet; 
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(iv) if nests or nestlings of threatened species are observed within, or 
close to, the surface disturbance footprint then clearance should 
be postponed until the nestlings have hatched and fully-fledged. If 
construction constraints mean that this delay is not practicable 
then Office of Environment and Heritage (OEH) should be 
consulted to determine the most appropriate relocation method. If 
nests of threatened species are not occupied, the nests should be 
relocated to suitable vegetation assessed by the ecologist; 

 
(v) during the pre-clearing survey the qualified ecologist will identify 

hollow-bearing habitat trees, large woody debris and rock 
fragments with habitat value that warrants relocation. This 
material will be removed and placed within nearby revegetated 
areas, in line with the tree relocation plan, to provide further 
shelter habitats for ground fauna and mitigate the loss of habitat 
resources;  

 
(vi) all clearing works will be supervised by a qualified Ecologist or 

suitably qualified personnel. During the clearing survey habitat 
trees will be monitored for fauna and a fauna recovery program 
will be conducted; 

 
(vii) equipment and machinery will be washed down prior to being 

introduced to the construction project and site to ensure weeds 
are not transferred to the site; 

 
(viii) rehabilitation of any disturbed areas will be carried out as soon as 

is practicable; 
 

(ix) traffic must be confined to designated tracks and roads and 
appropriate speed limits will be set and enforced to reduce the 
risk of fauna road fatalities; and 

 
(x) any fauna injured as a result of construction activities will be 

rescued and treated by appropriate personnel. 
 

4.19 Environmental incident and emergency management  

 

4.19.1 Procedure 

 
(a) The NPM Emergency Management Plan cover all aspects of 

emergency response as pertains to the site. It encompasses all 
activities undertaken by Northparkes Mines with the key 
objectives being to: 

 
(i) enable the site to prepare, mitigate, manage, respond 

and recover from incidents that may disrupt the business 
and/or its operations 
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(ii) identify, allocate and manage support functions for the 
sites strategic response and recovery from incidents 

 
(iii) protect the business and associated stakeholders from 

business interruption; 
 
(iv) recover the business in a planned and controlled manner; 

and 
 
(v) provide an effective mechanism for escalating an incident 

to the appropriate level when necessary. 
 

4.19.2 Emergency response team 

 
(a) To complement its emergency management processes, 

Northparkes Mines maintains its own Emergency Response 
Team, whose primary purpose is to respond to all emergency 
incidents on site. The team consists of four full time personnel 
and approximately 30 volunteer emergency response members 
who hold various positions across site and respond as needed. 

 
(b) Northparkes Mines volunteers play an integral part in the sites 

emergency management program. As best practice the 
volunteers are trained to a national competency level in 
Certificate III Mine Emergency Response and Rescue, Certificate 
III Public Safety (Firefighting), Advanced First Aid and Certificate 
IV Healthcare (Ambulance).  

 
(c) Regular training is held where team members undertake practical 

and theoretical exercises. The focus of the training is dictated by 
those hazards that pose the greatest risk to site. In addition, 
regular mock exercises are conducted throughout the year across 
all areas of operation to test the effectiveness of Northparkes 
Mines emergency management processes and provide practical 
refresher training to personnel, particularly those who work 
underground. 

 

4.19.3 Spill prevention and containment 

 
(a) The service provider is to follow the Sitewide Spill Response SOP 

(A164562), which covers the management of hydrocarbon and 
chemical products used on site and outlines the requirements to 
minimise environmental harm and actions for remediating any 
contamination. 

 

4.19.4 Reporting and corrective actions 

 
(a) The NPM environmental representative called out to the 

incident/accident will ensure that the Superintendent Environment 
and Farms is informed, the Incident/Accident is reported through 
the internal reporting system and, if required, an environmental 
notification is submitted through to the EPA. 
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4.20 Environmental audits 

 
(a) Environmental Audits are conducted to ensure that activities are 

undertaken in a manner consistent with the project planning, contract and 
legislative requirements.  

 
(b) Three levels of environmental auditing are to be utilised by the service 

provider.  They are:  
 

(i) daily inspections by area supervisor; 

 

(ii) environmental internal inspection by Project Manager or nominee; 

and 

 

(iii) annual external audit by FRP. 

 

4.21 Non-compliance and corrective action  

 
(a) All environmental non-conformances, incidents and lessons learned are to 

be recorded and corrective actions determined by both NPM and the 
service provider. 

 
(b) NPM utilises NED as its business solution to capture and manage all non-

conformances, incidents (including near misses) and actions.   
 

(c) Non-compliances identified in audits and inspections shall be recorded 
NED. Any item, which has been entered into NED, will remain an action 
item until it has been addressed to the satisfaction of the Project Manager 
NPM. 
 

(d) Further information is located within the HSEQ Management system 
reference manual (00-RM-HMS-001). 

 

4.22 Record of environmental induction 

 
(a) All environmental induction records are maintained by the NPM training 

team.  
 

4.23 Spill prevention and containment 

 
(a) The service provider is to handle all spills according to the Spill Response 

SOP (A164562). This includes, but is not limited to, making sure all spill 
response equipment is adequately supplied with absorbent socks, booms, 
pillows, matting and Enretech products. Spill kits are to be made available 
at locations where they are accessible and most likely to be needed.  Spill 
kits should be clearly marked and housed in a manner that facilitates quick 
response to spills. 

 
(b) Spill kits must be inspected regularly and replenished after use. Spill 

response SOP. 
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4.24 Spill collection, cleaning and disposal  

 
(a) For large spills (eg in excess of 200L) that have the potential to enter 

waterways, an emergency response should be initiated in accordance with 
the Emergency Management Plan (A46807). 

 

4.25 Environmental inspection checklist 

 
(a) Refer to Zero Harm Operations walk checklist (DOCID – 38 -4386): 

 
Area Inspections to be completed Acceptable 

 

  
 

Comments 

SOIL AND WATER MANAGEMENT 
 Drainage (catch & diversion drains)  

-          Installed & effective  
-          Need repair or alteration 
-          Free flowing, free of rubbish and/or vegetation 
-          Sediment levels kept at a minimum 
-          Signs of erosion 

  

 Water infrastructure 
-          Retention ponds capacity 
-          In good condition 

  

 Sediment fences & barriers  
-          Installed & in good repair  
-          Sediment build up removal 

  

HOUSEKEEPING 
 Buildings and work areas 

(including walkways, crib rooms & toilets) 
-         Clean, tidy and clear of slip/trip/fall hazards 
-         Area free of excessive dust 

  

 Worksites & compounds free of litter, clean & tidy    
 Stairs and walkways 

-         Area clear of trip hazards 
-         Grid mesh, kick rails, hand rails and treds in good 
condition 
-         Free of rubbish 

  

 Storage of equipment and materials 
-          Items labelled correctly  
-          Heavy items stored at ~ waste height or lower  
-          Stacked items and stable 
-          Items secure to prevent falling  

  

 Hoses  
-         Stored correctly off the ground to prevent damage 
-         In good condition 
-         No leaks evident 

  

 Evidence of leaky taps/hoses   
 Lighting 

-          Adequate and appropriate lighting 
  

 Toiletry supplies adequate    
 Roads in good condition   
 Furniture in good working condition   
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Area Inspections to be completed Acceptable 
 

  
 

Comments 

SAFETY 
 PPE  

-          Available in the area 
-          Being worn in the area 
-          PPE cabinet stocked with appropriate PPE  

  

 Signage 
-          Adequate area warning signs 
-          Clear and readable 

  

 Gas cylinders/oxy bottles/pressure vessels 
-          In good condition 
-          Inspections current  
-          Secured/chained 

  

EQUIPMENT 
 Note excessive noise in the area   
 Electrical equipment (appliances, leads, power 

tools) 
-          In good condition / no signs of damage 
-          No air leaks 
-          Tagged appropriately (quarterly) 
-          Safely arranged 

  

 Electrical panels and Electrical Rooms 
-          Locked and in good condition 

 
  

Area Inspections to be completed Acceptable 
 

 

Comments 

 Machine guarding 
-          In place where required  
-          In good condition 

  

 Barricading 
-          In place and adequate (where required) 

  

 Cranes and lifting equipment  
(chains, ropes, slings, scaffolding, harnesses, lanyards) 
-          Chains and slings inspected, tagged (quarterly)  
-          In good working condition 

  

 Light and heavy vehicles 
-          Quarterly inspection current/correct tagging 
-          Safely parked (fundamentally stable, chocks where 
required) 
-          Pre-start completed adequately 

  

HAZARDOUS SUBSTANCES CONTROL 
 Stored properly 

-          Drums >60L not stacked more than 2 high  
-          All containers have lids fastened 
-          Adequate ventilation 
-          Appropriate signage in place 
-          Containers labelled and legible 
-          SDS accessible / chemAlert available 
-          Correctly bunded 
-          No ignition sources 
-           Acids stored separately from caustics 
-           Cabinet signage in place 
-           Cabinet closed and latched 
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Area Inspections to be completed Acceptable 
 

  
 

Comments 

 Bunding/spill pallets/sumps/fuel storage areas 
-          Good integrity/condition  
-           Adequate capacity 
-           Oil/water separators/equipment operational 
-           No leakage evident from tanks or bunds 

  

 Drip trays   
-          Actively used when servicing vehicles/machinery  
-          Drums on stands have drip trays 

  

 Hydrocarbon spill response  
-          Spill equipment available & readily accessible on site  
-          Evidence of any spillage / spills satisfactorily   cleaned-up  
-          Contaminated material (e.g.: spill absorbent) stored in 
designated area and disposed of appropriately 

- Check spill kits contents and refill if empty 

  

 Explosives (Applicable only to U/G Mining) 
-          General storage conditions 
-          Materials secured (locked) 
-          Sign out register in place 
-          No ignition source  
-          Drums stored correctly 

  

WASTE 
 Designated waste bins  

(scrap steel, waste oil filters, paper/cardboard, general waste, 
oily rags)  
-          Adequate bins in place 
-          Labelled         
-          Require emptying  
-          Waste segregation occurring/bins used correctly (i.e.: 
correct waste in bin)  
-          Recycling opportunities maximised 

  

 Waste hydrocarbons 
-          Stored appropriately (check compatibility of products) 
-          Adequately bunded 
-          Appropriately labelled 
-          Spill response equipment available 
-          Sumps/traps/separators well maintained 

  

 
Batteries stored above ground on pallet 

 
 

 
 

Area Inspections to be completed Acceptable 
 

  

Comments 

 Wash down pad/bay  
-          Pad clean  
-          Wash down water collected, discharged & disposed of in 
accordance with requirements  
-          Sump cleaned & silt removed regularly  
-          Oil water separator system serviced & maintained 

  

 Sewerage system   
-          Maintained in good working order   
-          Disposal of septic waste in accordance with local council 
regulations 
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Area Inspections to be completed Acceptable 
 

  
 

Comments 

EMERGENCY PREPAREDNESS 
 Fire control equipment  

-          Charged & regularly inspected (every 6 months) 
-          Good condition 
-          Hoses stored correctly           
-          Correct types 
-          Appropriate location and unobstructed 

-          Equipment demarcated and signposted    

  

 First aid equipment 
- First aid box present 

- Sealed  
- Regularly inspected, items in date 

Accessible 

  

 Emergency plans  
-          Accessible  
-          Contact numbers displayed 
-          Regularly updated (quarterly sign off) 

  

 Emergency Exits 
-          Exit lighting is illuminated and working 
-          Signage is correct (running man) and direction is correct 
-          Door swings outwards 
-          Exit is clear and unobstructed 

  

 Emergency eyewash and showers 
-          Clean and operational 
-          Appropriately located 
-          Sign posted and demarcated 

  

 Alarms/smoke detectors  
-          Fitted and functional 

  

DUST 
 Are visible dust levels satisfactory   
 Dust from plant & equipment  

-          Visible dust emissions   
-          Trucks covered entering or leaving site  
-          Water cart readily available & used  
-          Mud being tracked onto public road surfaces 

  

LAND MANAGEMENT 
 Access tracks 

-          Vehicle traffic confined to designated tracks 
  

 Fencing 
-          In good condition 

  

WASTE ROCK DUMPS 
 Waste rock dumps & stockpiles (includes E26, W4 

etc) 
-          Wet/damp soil (in otherwise dry conditions) or areas of 
green grass in dry weather conditions 
-          Areas of dry/dead grass during favourable weather 
conditions for growth          
-          Bare areas of soil 
-          Expressions of salt or efflorescence 
-          Marked changes in soil colour or characteristics  
-          Slumping or movement of topsoil  
-          Density of vegetative cover  
-          Weed growth Erosion (rills, gullies or sheet erosion) 
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4.26 Environmental emergency 

 
(a) The emergency management plan has been prepared as a guide to 

manage potential environmental impacts at Northparkes Mines. The overall 
objective is to minimise the potential for incidents to occur and to provide 
for an effective rapid response to control the incident and minimise its 
impact and the potential for any long term negative outcomes.  
 

4.26.1 Environmental Emergency Contact List 

 

 Position Name Contact 
details 

FRP Superintendent Mick Brookes 0417 723 148 
 Supervisor Todd Robertson 0404 894 903 
 Supervisor Shane (Jake) Joseph 0428 832 385 
Northparkes Mines Steve Vickers Project Manager 0429 344 596 
 Brad Mill Project Supervisor  0418 167 099 
 Russ Constable Project Supervisor  0438 200 094 
 Ali Youssef Environment & 

Health Advisor 
02 6861 3168 

 
EMERGENCY: (02) 6861 3222 

 
NPM security (access control): (02) 6861 3211 

 

4.26.2 Emergency response team 

 
(a) To complement its emergency management processes, 

Northparkes Mines maintains its own Emergency Response 
Team, whose primary purpose is to respond to all emergency 
incidents on site. The team consists of four full time personnel 
and approximately 30 volunteer emergency response members 
who hold various positions across site and respond as needed. 
 

(b) Northparkes Mines volunteers play an integral part in the sites 
emergency management program. As best practice the 
volunteers are trained to a national competency level in 
Certificate III Mine Emergency Response and Rescue, Certificate 
III Public Safety (Firefighting), Advanced First Aid and Certificate 
IV Healthcare (Ambulance).  
 

(c) Regular training is held where team members undertake practical 
and theoretical exercises. The focus of the training is dictated by 
those hazards that pose the greatest risk to site. In addition, 
regular mock exercises are conducted throughout the year across 
all areas of operation to test the effectiveness of Northparkes 
Mines emergency management processes and provide practical 
refresher training to personnel, particularly those who work 
underground.  
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4.27 Material safety data sheets 

 
(a) All material brought onsite are to have and accompanying Chemical Risk 

Assessment – Comprehensive (HSE-FRM-1597) submitted. These are 
then added to Chemical Register (ChemAlert), where an electronic copy of 
all MSDSs will be stored and made available on the network. A hardcopy of 
all MSDSs shall be maintained in the site office and these shall be available 
to all personnel exposed to the materials. 

 

4.28 Site restoration  

 
(a) All disturbance areas that are not necessary for ongoing operations are to 

be deep ripped and have topsoil placed on the surface to a depth of 
100mm, prior to seeding with a suitable native vegetation seed mix.  

 
(b) Stockpile batters can be stabilised with a sterile cover crop as temporary 

stabilisation prior to sowing with a suitable native grass and vegetation mix.  
 

4.29 Legislation  

 
(a) The following table summarises (not necessarily exhaustively) legislation 

that applies to the Works with regard to environmental matters, including 
the governing regulatory authority of the respective legislation and the 
relevant requirements.  

 
Name of Act 
 

Requirement Authority

Environmental planning legislation 
 
Environmental Planning  
and Assessment Act 1979 
(NSW) 

(a) For any service not listed in the 
relevant Contract documents, 
prepare and submit a REF and 
Site specific EMP. 
 
 

PSC, DECC, 
NPWS and

DPIF

Pollution and waste management legislation 
 
Protection of the 
Environment Operations  
Act 1997 (NSW) 

(a) Not cause or have the potential to 
cause water, air, noise or land 
pollution. 
 

(b) Dispose of waste at an 
appropriately licensed landfill. 
 

(c) Notify the Company when a 
“pollution incident” occurs that 
causes or threatens “material 
harm” to the environment, noting 
that the Company will in turn notify 
the DECC and any other relevant 
regulatory authority (if any). 

DECC
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Appendix A. Approvals and licenses 
 
This Appendix A encloses the summary of approvals and licences. 
 

Approval or licence Relevant authority or 
stakeholder 

Relevant legislation, policy 
and guidelines 

Development Consent DoPI (and other agencies as 
required)  
 

Environmental Planning and 
Assessment Act 1979 
 
Environmental Planning and 
Assessment Regulation 2000 
 

Environment Protection 
Licence 

Office of Environment and 
Heritage (OEH) 

Protection of the Environment 
Operations Act 1997 
 
Protection of the Environment 
Operations (Noise Control) 
Regulation 2008 
 
Australian Water Quality 
Guidelines for Fresh and 
Marine Waters (ANZECC and 
ARCMANZ, 2000) 
 
Managing Urban Stormwater: 
soils and Construction 
(Landcom, 2004) 
 
Industrial Noise Policy (EPA 
2000) 
 
Environmental Noise Control 
Manual (EPA 1998) 
 
Technical Basis for Guidelines 
to Minimise Annoyance Due to 
Blasting Over Pressure and 
Ground Vibration (ANZECC 
1990) 
 

Permits to construct levees 
and licences to extract/access 
water 

NSW Office of Water Water Act 1912 (Part 8 and 
Part 5)  
 
Water Management Act 2000 
 

Mining Lease (inc. Mining 
Operations Plan) 
 

Department of Trade and 
Industry (DT&I) 

Mining Act 1992 Guidelines for 
the Preparation of Mining 
Operations Plans (DT&I 
2013) 
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Approval or licence Relevant authority or 
stakeholder 

Relevant legislation, policy 
and guidelines 

Consent to destroy 
Aboriginal sites 
 

OEH, relevant Aboriginal 
groups* 

National Parks and Wildlife Act 
1974 
 
Aboriginal Cultural Heritage 
Standards and Guidelines Kit 
(NPWS 1997) 

Approval to construct a 
building or structure 
 

Parkes Shire Council Environmental Planning and 
Assessment Act 1979 
 

Exchange of land dedicated as 
State Forest and Permits 

Forestry Corporation of NSW Forestry Act 2012 
 
 

* Subject to confirmation in individual projects. 
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1. KOKODA BIANNUAL INSPECTION – APRIL 2015 

Inspection Date: 15/04/2015  

Recorders: MP and RF 

Inspection time: 11:30 am – 2:00 pm 

 

1.1 Summary 

During the biannual inspection of the Kokoda offset property undertaken in April 2015, the following 

items requiring attention were identified:  

 Three weed species were identified onsite, one weed species that has previously been 

identified on the property (blackberry (Rubus sp. agg)) and two weed species that have not 

previously been identified on the property (tree of heaven (Ailanthus altissima) and apple of 

sodom (Solanum linnaeanum)). These weed species will require spraying and/ or removal to 

minimise spread.   

 One area with potential rabbit burrows was identified. These burrows did not appear active 

and will be monitored.  

 One area vulnerable to erosion was identified. This area will be monitored.  

 One threatened fauna species (grey-crowned babbler (eastern subspecies) (listed as 

vulnerable under the Threatened Species Conservation Act 1995) was identified onsite during 

the inspection.  

 Five sheep were observed on the property.  

Refer to Table 1 for additional information on each observed management item. Refer to Figure 1 

for the location of the observed management items.  

Additionally, qualitative assessments of the natural regeneration across the site were recorded. 

Natural regeneration was observed across the property, particularly around the margins of patches 

of remnant vegetation. As the current report forms the first biannual inspection of the Kokoda offset 

property, this information will be used as a baseline for future inspections. Refer to Table 2 for more 

information on the progress and completion assessment targets.  
 

 

  



 

 

 

Table 1 Management requirements observed during the biannual inspection in April 2015 

Category Observation Photo Management 

Pest 5 sheep observed on property, but outside offset area Not available  Monitor 

Erosion Area near creek line previously used as a road is vulnerable to 

erosion 

 

Monitor 

Weed  5 blackberry bushes observed in open paddock 

 

Spray 
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Category Observation Photo Management 

Weed Large blackberry bush growing around the base of a tree 

 

Spray 

Weed Large blackberry bush 

 

Spray 

Weed Blackberry bush growing in open paddock 

 

Spray 
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Category Observation Photo Management 

Weed Blackberry bush growing in open paddock 

 

Spray 

Pest Potential rabbit burrows- do not appear to be active  

 

Monitor 

Weed Large blackberry bush in creek line 

 

Spray 
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Category Observation Photo Management 

Threatened 

species  

6 grey crowned babblers observed  Not available Record  

Weed Blackberry bush in creek line 

 

Spray 

Weed Tree of heaven (Ailanthus altissima) infestation along creek line 

 

Spray 
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Weed 2 apple of sodom (Solanum linnaeanum) plants  

 

Spray 
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Category Observation Photo Management 

Weed 1 apple of sodom (Solanum linnaeanum) plant 

 

Spray 
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Table 2 Progress and completion assessments targets – April 2015 

 

Criteria Description 

Assess the success of 

completed weed and pest 

management actions  

NA- current inspection will form baseline for weed and pest management actions.  

Refer to Table 1 for weeds identified on property requiring management.   

Natural regeneration Description  

Assess the progress of natural 

regeneration within the DNG 

areas 

NA- current inspection will form baseline for natural regeneration.  

Eucalyptus sp. regeneration observed across property- particularly around the margins of the property where 

remanent vegetation remains 

Good native grass cover observed across property 

Very few areas of bare ground observed.  

 
Example of natural regeneration (Eucalyptus sp.) at Kokoda offset property (above) 



Observed management requirements
Sheep 
Grey-crowned babbler (eastern subsp)
Blackberry
Apple of sodom
Tree-of-heaven
Erosion
Potential pest burrow

Kokoda Offset Site Boundary

Figure 1 Management requirements observed during the biannual inspection 
undertaken in April 2015
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2. KOKODA BIANNUAL INSPECTION –OCTOBER 2015 

Inspection Date: 15/10/2015  

Recorders: RF, AY and NV 

Inspection time: 10:00 to 12:40 pm 

 

2.1 Summary  

During the biannual inspection of the Kokoda offset property undertaken in October 2015, the 

following items requiring attention were identified:  

 Several trees had fallen across tracks. This will need clearing for access.  

 Signage was installed at the entrance of the property, as well as on the perimeter fencing, 

outlining that the property is managed for conservation values and has restricted access to 

people, livestock and activities.  

 Four weed species were identified onsite. These species included:  

 Blackberry (Rubus sp. agg) 

 Patterson’s curse (Echium plantagineum) 

 Star thistle (Centaurea calcitrapa) 

 Capeweed (Arctotheca calendula) 

 These weed species will be monitored and / or sprayed to minimise spread.   

 One area with digging was identified, potentially from a pest species. These burrows did not 

appear active but will be monitored.  

 Two threatened fauna species were identified on site during the inspections. These included:  

 Superb parrot (Polytelis swainsonii), listed as vulnerable under the Environment Protection and 

Biodiversity Conservation Act 1999 (EPBC Act) and Threatened Species Conservation Act 1995 

 Grey-crowned babbler (eastern subspecies) (Pomatostomus temporalis temporalis) - listed as 

vulnerable under the TSC Act.   

 Three sheep were observed on the property.  

Refer to Tables 3 and 4 for additional information on each observed management item. Refer to 

Figure 2 for the location of management items.  

Additionally, qualitative assessments of the natural regeneration across the site were recorded. 

Natural regeneration was observed across the property, particularly around the margins of patches 

of remnant vegetation. Refer to Table 5 for more information on the progress and completion 

assessment targets.  

 

  



 

 

 

 

Table 3  Management requirements observed during the biannual inspection in April 2015 

 

Category  Observation Photo Management 

Boundary 

fence 

inspection  

Fence checks undertaken along northern 

boundary to 0635036, 6318065- all in place. 

Unable to access further by vehicle.  

 

Fence lines only accessible by walking are 

down from the storm at Kokoda in the north-

west of the property  

 

However, received information from 

neighbours that boundary fence is 

damaged in areas 

 

 

Farmer to do complete boundary fence 

check and organise repairs with 

neighbours.  
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Category  Observation Photo Management 

Signage 

inspection  

Total of 5 signs were installed along 

boundary fence  

 

No management required  
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Category  Observation Photo Management 

Track 

inspection  

Tracks in grassland area good condition 

Several tracks within forest area are 

obstructed due to wood that has fallen over 

the tracks during a recent storm at Kokoda.  

 

Contractor to clear tracks though 

woodland area  
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Category  Observation Photo Management 
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Table 4  Progress and completion assessments targets – October 2015 

Criteria Description 

Assess the success of 

completed weed and pest 

management actions  

Weed and pest management actions consistent with last inspection  

 Weed management actions will be implemented following biannual inspection during appropriate spraying 
season.  

Natural regeneration Description  

Assess the progress of natural 

regeneration within the DNG 

areas 

Natural regeneration slightly increased since last inspection  

 Eucalyptus sp. regeneration observed across property- particularly around the margins of the property where 
remanent vegetation remains 

 Good native grass cover observed across property 

 Very few areas of bare ground observed 

 A lot of pine regeneration observed. Very small at this stage, however, may become a problem in the future if it 
becomes the dominant species  

 

Example of natural regeneration (Eucalyptus sp.) at GPS location 0635523, 6318319 within Kokoda offset property 

(above) 



Figure 2 Management requirements observed during the biannual inspection of 
Kokoda undertaken in October 2015

Observed management requirements
Kokoda Offset Site Boundary

Capeweed

Sheep

Patterson's curse

Grey-crowned babbler

Star thistle

Access track obstructed by log

Digging

Superb parrot

Kokoda signage
Blackberry
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1. INTRODUCTION 

The Northparkes copper-gold mine (NPM) is located in central western New South Wales (NSW) 

approximately 27 kilometres north north-west of the town of Parkes.  It is a joint venture between 

China Molybdenum Co. Ltd (CMOC) (80%) and the Sumitomo Group (20%), with CMOC as 

managers of the mine.  NPM produces ore from the mine at a rate of approximately 6 million 

tonnes per annum. 

NPM consists of underground operations accessing several copper sulphide porphyry ore 

bodies.  In addition, NPM farms the bulk of its 6,115 ha landholding including much of the 2,456 

ha of land within its three existing mining leases.  

 

1.1 Project background 

The Northparkes Mine Extension Project (the Project) was approved with conditions under the 

Environmental Planning and Assessment Act 1979 (NSW) (PA11_0060_Mod1) and the 

Environment Protection and Biodiversity Conservation Act 1999 (Commonwealth of Australia) 

EPBC 2013/6788) in 2014. Key elements of the Project included:   

 continued underground block cave mining in two existing ore bodies; 

 the development of an additional underground block cave mine, under one of the 

existing open cut pits; 

 additional campaign open cut mining in existing mine leases; 

 augmenting approved Tailings Storage facilities (TSFs); moving the existing access road; 

construction of the new TFS (Rosedale); and 

 extending the life of the mine by seven years to 2032. 

During ecological surveys for the Mine Extension Project Environmental Assessment, the 

following two threatened fauna species were observed within the Project area:  

 superb parrot  (Polytelis swainsonii) (EPBC Act: V; TSC Act: V) 

 grey-crowned babbler (eastern subspecies) (Pomatostomus temporalis temporalis) 

(EPBC Act: Not listed; TSC Act: V)  

As part of the Extension Project approval conditions, residual impacts resulting from the 

Extension Project required offsetting.  To fulfil this requirement, NPM secured the Kokoda Offset 

area (Kokoda), a 350 ha site located in the Mandagery locality of the Central West Slopes of 

NSW. In addition, NPM engaged Umwelt to prepare a Biodiversity Offset Management Plan 

(BOMP) (Umwelt 2014), which guides the short, medium and long term conservation and 

management actions at Kokoda.  The BOMP was prepared in accordance with the NSW 

Project Approval (PA11_0060_Mod1) and Commonwealth Project Approval (EPBC 2013/6788) 

requirements and provides a framework for the implementation of ecological management 

actions, regeneration strategies, controls and monitoring programs at Kokoda.  
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1.2 Scope and purpose  

During ecological surveys for the Mine Extension Project Environmental Assessment, the 

following two threatened fauna species were observed within the Project area:  

 superb parrot  (Polytelis swainsonii) (EPBC Act: V; TSC Act: V) 

 grey-crowned babbler (eastern subspecies) (Pomatostomus temporalis temporalis) 

(EPBC Act: Not listed; TSC Act: V)  

 

Additionally, suitable habitat for the following Matters of National Significance was identified 

within the Mine Extension Project area:   

 swift parrot (Lathamus discolour) (EPBC Act: E; TSC Act: E)  

 regent honeyeater (Anthochaera phrygia) (EPBC Act CE; TSC Act: E) 

 

Consequently, bird surveys of existing woodland and recovering Derived Native Grasslands 

(DNG) areas are required at Kokoda.  As outlined in the BOMP, bird surveys should be 

undertaken during winter to target regent honeyeater and swift parrot (during periods when 

eucalypt trees are flowering) and during early spring to target superb parrot, when this species 

is most likely to be utilising Kokoda during local seasonal movements.  

 

This report outlines the results of the winter 2015 bird surveys undertaken at Kokoda, to fulfil 

above requirements outlined in the BOMP.  

1.3 Survey team  

Winter bird surveys at were undertaken at Kokoda in August 2015, for seasonal consistency with 

winter bird surveys undertaken in 2014.  

 

Field surveys described by this report were undertaken by Roisin Feeney (Environment Advisor- 

Ecology, Field Team Lead) with assistance Nartayliah VanDyk (Environment Trainee). The field 

team lead (Roisin (BA, BSc (Hons1), MSc) is an experienced ecologist with over 5 years of 

industry and research experience. Prior to joining the team at Northparkes, Roisin worked as an 

ecological consultant and has undertaken ecological, pre-clearance and targeted 

threatened species surveys across eastern Australia for a range of mining, coal seam gas and 

government clients.  

2. SITE CONTEXT  

Kokoda offset area is a 350 ha site located in the Mandagery locality of the Central West Slopes 

of NSW. Kokoda is located within the Cabonne Council area which is known for its agriculture, 

mining, ballooning, food and wine industries.  

 

Prior to purchase by NPM, Kokoda was a hobby farm, with the areas of grassy woodland used 

for sheep grazing and large patches of remnant vegetation occurring in the southern section 

of the property. The Kokoda offset area was strategically selected as it is located along a north-

south vegetation corridor, connecting remnant woodland and forest vegetation along the 

ridges and hills from north of Eugowra in the south to east of Narromine in the north. This 

vegetation corridor includes Goobang National Park, the largest conserved remnant patch of 

woodland and forest vegetation in the Central West region of NSW.  

 

2.1 Climate 

Field surveys across the Study area were undertaken on the 13th and 18th August 2015. The 

climate in August was generally mild, with temperatures ranging from 0.7 ⁰C to 13.3 ⁰C during 

the survey period (Parkes airport weather station 065068, BoM) (BoM, 2015a). Additionally, 

August was generally wet, with a total of 6 mm of rain recorded during the two days of survey 

(Parkes airport weather station 065068, BoM) (BoM, 2015b). However, compared to rainfall data 

for the past five years, rainfall levels were relatively average (refer Plate 1). The temperature for 

the month of August 2015 prior to survey ranged between -0.8 ⁰C and 19.6 ⁰C and there was a 

total of 9.8 mm of rainfall in the month of August prior to survey (BoM, 2015a).  
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Plate 1 Monthly winter rainfall data from Parkes Airport weather station (65068) (BoM, 2015b) 

2.2 Previous ecological studies  

Baseline bird surveys were undertaken at Kokoda in winter and spring 2014. The following 

sections provide further detail on the baseline bird surveys undertaken in 2014. 

2.2.1 Winter survey 

Baseline winter bird surveys were undertaken at Kokoda in August 2014. Winter bird surveys at 

Kokoda were included in the BOMP to target threatened species (including the swift parrot 

and regents honeyeater) as well as survey the general avian biodiversity of the offset property.  

 

Winter bird surveys in 2014 were undertaken across two days (14-15 August 2014) and targeted 

areas of flowering eucalypt species, predominantly mugga ironbark (Eucalyptus sideroxylon), 

and other areas of eucalypt vegetation containing other nectarivorous species such as 

lorikeets and honeyeaters. Surveys were undertaken at six sites in winter and comprised 

searching along slow walking transects over a 30 minute period within a 2 hectare area in the 

vicinity of each survey site. This activity was repeated on two separate days for each survey 

site.  Bird species were identified from characteristic calls and by observation using binoculars 

with magnification up to 10 times. Opportunistic observations were recorded during all other 

aspects of the field survey. Bird survey locations undertaken in winter 2014 are outlined in Table 

1.   

Table 1 Winter bird survey locations (August 2014) 

Survey Site Identifier  Easting  Northing  

Winter Bird 1 635060 6317310 

Winter Bird 2 634924 6316846 

Winter Bird 3 635620 6317687 

Winter Bird 4 637369 6318129 

Winter Bird 5 636091 6318258 

Winter Bird 6 635054 6318042 

 

2.2.2 Spring surveys 

Baseline spring bird surveys were undertaken at Kokoda in October 2014. Spring bird surveys at 

Kokoda were included in the BOMP to target threatened species (including the superb parrot 

and grey-crowned babbler) as well as survey the general avian biodiversity of the offset 

property.  
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Spring bird surveys in 2014 were undertaken across four days (11-14 October 2014). Surveys 

were undertaken at twelve sites in spring and comprised the same methodologies as 

undertaken during winter bird surveys (refer to Section 2.2.1).  Bird survey locations undertaken 

in spring 2014 are outlined in Table 2.   

 

Table 2 Spring bird survey locations (October 2014) 

Survey Site Identifier  Easting  Northing  

REM1 635679 6316726 

REM2 636055 6316810 

REM3 636209 6317308 

REM4 636114 6318332 

REM5 635688 6317753 

REM6 635081 6318005 

1 636939 6318027 

3 636046 6318234 

5 635991 6318484 

6 637061 6318294 

7 636548 6318457 

10 637820 6318044 

3. METHODOLOGY  

The following sections outline the desktop review and field survey methodologies undertaken 

for the 2015 winter bird surveys at Kokoda.  

3.1 Desktop and literature review  

A desktop and literature review of relevant ecological databases and reports was undertaken 

to identify the existing avian biodiversity values within Kokoda. Sources used during the desktop 

review are outlined in Table 3.  

 

Table 3 Desktop and literature sources reviewed as part of the desktop assessment 

Source  Data  Description of source Search area 

Department of the 

Environment (DotE) 

Protected Matters 

Search Tool (PMST) 

Information on 

species and 

communities listed 

under the EPBC Act  

This search tool does not 

produce species records, 

it uses data on species 

and communities listed 

under the EPBC Act to 

produce indicative 

distribution maps, which 

are used to inform the 

likelihood of species 

presence within an area.  

5 km buffer around 

central coordinate -

33.27336, 148.25818 

Only included known 

and likely to occur 

species  

Office of Environment 

and Heritage Atlas of 

New South Wales Wildlife 

(Bionet)  

Government-held 

information about 

plants and animals 

in NSW 

This search tool provides 

records from a variety of 

sources, including from 

members of the public 

and scientific surveys. 

Search criteria: Public 

Report of all Valid 

Records of Birds (Class: 

Aves) in selected area 

[North: -33.24 West: 

148.38 East: 148.53 

South: -33.34] returned 

a total of 82 records of 

48 species. 
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Source  Data  Description of source Search area 

Birds Australia (BA) Bird data only  Generates a list of 

species records for a one 

degree square around a 

central point. No date or 

location information 

provided with records.  

Bird list for one degree 

square containing the 

point 148.46891, -

33.2726 

Northparkes Mines 

Ecological Monitoring  

Baseline Survey – Winter 

and Spring 2014 

(Umwelt, 2014)  

Reports the desktop 

and field survey 

results from 

ecological surveys 

undertaken at 

Kokoda in 2014 

Surveys and reporting 

undertaken by Umwelt.  

Bird species recorded 

during targeted bird 

surveys at Kokoda in 

2014 (Umwelt, 2014).  

 

3.2 Field survey 

Winter bird surveys at Kokoda were designed to target the regent honeyeater and swift 

parrot.  

Table 4 outlines the recommended survey methods for these species as outlined in the Survey 

guidelines for Australia’s threatened birds (DEWHA 2010).  

 

Table 4 Recommended for methods as outlined in the Survey Guidelines for Australia’s 

Threatened Birds (DEWHA 2010) 

Species Recommended survey methods (DEWHA 2010) 

Regent honeyeater 

Xanthomyza phrygia 

Area searches in suitable habitat, preferably in the morning but other times 

may also be appropriate. Detection by call is possible when birds are most 

vocal (outside the breeding season). Otherwise, detection is by sighting. 

Targeted searches of woodland patches with heavily flowering trees is useful, 

especially around water points such as dams and creek lines. Also check 

among flocks of other blossom nomads such as lorikeets and other 

honeyeaters. Broadcast surveys immediately before and during the breeding 

season may also be useful. 

Swift parrot 

Lathamus discolor 

Area searches or transect surveys of suitable habitat, preferably in the early 

morning and afternoon when birds are most active and vocal. Detection by 

sighting or call. Slow-moving vehicle transects also effective in expansive 

areas, detecting loud, distinctive ‘clinking’ call that can be heard over noise 

of engine. Targeted surveys of patches of heavily flowering eucalypts may be 

useful. Timing: surveys on the mainland should be conducted between March 

and July. Surveys in Tasmania should be conducted between August and 

February. 

 

As outlined in the BOMP, the winter bird monitoring component consistent of:  

 Site based diurnal winter bird surveys for regent honeyeater and swift parrot. As a 

minimum 2x 20 minute bird surveys will be undertaken at six reference sites (consistent 

with flora monitoring where possible). Winter bird surveys will be undertaken at DNG 

regeneration sites once the regenerating canopy species reach a minimum height of 

4 meters.  
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Targeted bird surveys were undertaken at five of the existing winter bird survey sites, as well as 

one additional site (refer Figure 1). Surveys consisted of 2 x 2 ha area searches for 20 minutes in 

suitable habitat within Kokoda. One of the existing winter bird survey sites (W4) was unable to 

be surveyed during this round of monitoring as there was no access due to wet conditions.  All 

bird surveys were undertaken by two people. During targeted bird surveys, all birds seen (using 

binoculars) or heard (using diagnostic calls) were recorded. Targeted bird surveys were 

undertaken at each survey site twice, in most cases once in the early morning and once in the 

afternoon (specifically between sunrise and 10:30 am and between 3:00 pm and sunset) when 

birds are most active and vocal to maximise detectability. Any opportunistic bird species 

identified during surveys were also recorded. Surveys in 2014 included call-playback, however 

this was not be used during these surveys as call playback is not a recommended survey 

method to target these species. However, two 30 minute waterbody watches were added as 

this is a recommended methodology for detecting the regent honeyeater.  

 

Consistent with surveys in winter 2014, as the regeneration areas do not meet the height 

requirements for monitoring at this stage, surveys were only undertaken at woodland locations 

within Kokoda. The six surveys sites were positioned in areas of suitable habitat for both targeted 

species. 

  



Winter Bird Survey Sites

2 ha Bird Survey 

Waterbody Watch 

Kokoda Offset Property Boundary

Region

Figure 1 Kokoda Winter Bird Survey Site Locations 
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4. RESULTS & DISCUSSION  

4.1 Desktop results 

Fauna desktop assessments conducted for the Kokoda winter bird survey revealed the 

following:  

 Bionet: A total of 57 bird species were recorded within the Bionet search area (refer to 

Appendix A for search extent definition). Three bird species listed under the EPBC Act 

and/ or TSC Act were recorded within the Bionet search area (Table 5).  Additionally, ten 

species listed as migratory and/ or marine under the EPBC Act were recorded within the 

Bionet search extent (refer Appendix A for full species list of desktop search results).  

 PMST: A total of 16 threatened species listed under the EPBC Act were predicted to occur 

by the PMST within the PMST search area, five as likely to occur and 11 as may occur 

(refer to Appendix A for search extent definition and Table 5). Additionally, 12 bird species 

listed as migratory and/ or marine under the EPBC Act were predicted to occur by PMST.  

 Birds Australia (BA): A total of 253 bird species were recorded within the BA search area 

(refer to Appendix A for search extent definition). Thirty-one bird species listed under the 

EPBC Act and/ or TSC Act were recorded within the BA search area (Table 5). 

Additionally, 52 species listed as migratory and/ or marine were recorded within the BA 

search extent.  

 EA: A total of 59 bird species were recorded within Kokoda during baseline surveys in 

2014, including six species listed as vulnerable under the TSC Act and/ or EPBC Act (refer 

Table 5).  

Refer to Table 5 for a list of threatened species recorded in the desktop search extents.  

 

Table 5 Threatened species recorded within the desktop extent  

Scientific Name Common 
Name 

TSC Act 
Status 

EPBC Act 
Status 

PMST Bionet Baseline 
2014 

BA 

Anseranas 
semipalmata 

Magpie 
Goose 

Vulnerable  Marine  -   -   -  

Anthochaera 
phrygia 

Regent 
Honeyeater 

Critically 
Endangered 

Endangered Likely   -   -  

Botaurus 
poiciloptilus 

Australiasian 
Bittern 

Endangered  Endangered  May  -   -  

Callocephalon 
fimbriatum 

Gang-gang 
Cockatoo 

Vulnerable   - 
 -   -   -  

Calyptorhynchus 
lathami 

Glossy 
Black-
Cockatoo 

Vulnerable   - 

 -   -   -  

Certhionyx 
variegatus 

Pied 
Honeyeater 

Vulnerable   - 
 -   -   -  

Chthonicola 
sagittata 

Speckled 
Warbler 

Vulnerable   - 
 -   -   

Circus assimilis Spotted 
Harrier 

Vulnerable   - 
 -   -   -  

Climacteris 
picumnus 
victoriae 

Brown 
Treecreeper 
(eastern 
subspecies) 

Vulnerable   -  

 -    

Daphoenositta 
chrysoptera 

Varied 
Sittella 

Vulnerable   - 
 -   -   -  

Epthianura 
albifrons 

White-
fronted Chat 

Vulnerable   - 
 -    -  

Falco subniger Black Falcon Vulnerable  -  -   -   -  
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Scientific Name Common 
Name 

TSC Act 
Status 

EPBC Act 
Status 

PMST Bionet Baseline 
2014 

BA 

Glossopsitta 
pusilla 

Little 
Lorikeet 

Vulnerable  - 
 -   -   

Grantiella picta Painted 
Honeyeater 

Vulnerable  - 
 -   -   -  

Hamirostra 
melanosternon 

Black-
breasted 
Buzzard 

Vulnerable  - 

 -   -   -  

Hieraaetus 
morphnoides Little Eagle 

Vulnerable  - 
 -   -   -  

Lathamus 
discolor 

Swift Parrot Endangered Endangered, 
Marine 

May  -   -  

Leipoa ocellata Malleefowl Endangered  Vulnerable  Likely   -   -   -  

Lophochroa 
leadbeateri 

Major 
Mitchell's 
Cockatoo 

Vulnerable  - 

 -   -   -  

Lophoictinia 
isura 

Square-
tailed Kite 

Vulnerable  - 
 -   -   -  

Melanodryas 
cucullata 

Hooded 
Robin 

Vulnerable  - 
 -   -   

Melithreptus 
gularis 

Black-
chinned 
Honeyeater 

Vulnerable  - - 

 -   -   -  

Neophema 
pulchella 

Turquoise 
Parrot 

Vulnerable  - 
 -   -   -  

Ninox connivens Barking Owl Vulnerable  -  -   -   -  

Oxyura australis Blue-billed 
Duck 

Vulnerable  - 
 -   -   -  

Pachycephala 
inornata 

Gilbert's 
Whistler 

Vulnerable  - 
 -   -   -  

Pandion 
cristatus 

Eastern 
Osprey 

Vulnerable  Marine, 
Bonn 

May  -   -   -  

Petroica 
boodang 

Scarlet 
Robin 

Vulnerable  - 
 -   -   -  

Petroica 
phoenicea 

Flame Robin Vulnerable Marine  -   -   -  

Polytelis 
swainsonii 

Superb 
Parrot 

Vulnerable Vulnerable Likely   -   

Pomatostomus 
temporalis 

Grey-
crowned 
Babbler 

Vulnerable  - 

 -   -   

Rostratula 
australis 

Australian 
Painted 
Snipe 

Endangered  Endangered 
, Marine, 
CAMBA 

May  -   -   -  

Stagonopleura 
guttata 

Diamond 
Firetail 

Vulnerable   -  
 -    -  

Stictonetta 
naevosa 

Freckled 
Duck 

Vulnerable   - 
 -   -   -  
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4.2 Field survey results  

4.2.1 Avian diversity  

A total of 42 bird species were recorded across the two days of field surveys. Of these species, 

two threatened species, the grey-crowned babbler (eastern subspecies) and brown 

treecreeper (eastern subspecies) were recorded. Both of these species are listed as vulnerable 

under the TSC Act. Grey-crowned babblers (eastern subspecies) were recorded three times 

across two locations (this species was recorded twice during 2 ha surveys at W3), while the 

brown treecreeper (eastern subspecies) was recorded twice opportunistically during surveys 

(refer Plate 2 and Figure 2 ). Additionally, five bird species listed as marine under the EPBC Act 

were recorded during survey. These include:  

 Black-faced cuckoo-shrike (Coracina novaehollandiae) 

 Tree martin (Petrochelidon nigricans) 

 Welcome swallow (Hirundo neoxena) 

 Magpie lark (Gracilla cyanoleuca) 

 Pallid cuckoo (Cuculus pallidus) 

No species listed as migratory under the EPBC Act were recorded.  

 

 
 

Plate 2 Brown treecreeper (eastern subspecies) (left) and Grey-crowned babbler (eastern 

subspecies) (right)  

 

For a full list of fauna species recorded during field surveys, refer to Appendix B.  

  



Figure 2 Locations of Threatened Species Recorded during 
Winter Bird Surveys

Threatened Species Records 

Brown treecreeper (eastern subspecies)
Grey-crowned babbler (eastern subspecies)

Kokoda Offset Property Boundary

Region
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4.2.2 General habitat comments 

As outlined in the NPM BOMP, bird surveys are to be undertaken in winter, to target regent 

honeyeater and swift parrot, which are more likely to utilise the area during period when eucalypt 

trees are flowering. Additionally, this fauna monitoring is to comprise bird surveys of existing woodland 

and recovering derived native grasslands (DNG) to target suitable habitat for threatened species 

including the grey-crowned babbler (eastern subspecies), superb parrot, swift parrot and regent 

honeyeater.  

 

Table 6 provides a brief description of the habitat types present at the sites surveyed during the winter 

bird surveys (refer to Figure 1 for additional information on survey locations). Qualitative assessments 

undertaken during the survey period assessed that flower abundance was relatively low, as recorded 

as less than ten percent of the canopy cover at all locations. Additionally, due to wet conditions, 

surveys were unable to be undertaken at W4. As such, an additional site was added at W7, where 

conditions allowed access (refer to Figure 1 and Table 6). It is noted that although the location of W7 

is outside the boundary of the Kokoda offset area, this site was chosen as it was seen as generally 

representative of the Kokoda offset area and was located in an area of woodland habitat, suitable 

for the threatened bird species considered likely to inhabit Kokoda.  For the current survey event, In 

addition to the 2 ha surveys, two dam watches were added to the survey methodology, to capture 

any species that may be using these body bodies, particularly around dawn.  
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Table 6 General habitat features of the Winter Bird Survey Sites 

Site Easting/ Northing General habitat description Photos (north, east, south, west) 

W1 635060/ 6317310 Dwyer’s red gum – Grey box – Mugga Ironbark – Black 

Cypress Pine Forest 

  

  
W2 634924/ 6316846 Dwyer’s red gum – Grey box – Mugga Ironbark – Black 

Cypress Pine Forest  

  

  
W3 635620/ 6317687 Grey box grassy woodland 
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Site Easting/ Northing General habitat description Photos (north, east, south, west) 

  
W4 637369/ 6318129 W4 WAS UNABLE TO BE SURVEYED DUE TO NO ACCESS, RESULTING FROM WET CONDITIONS 

W5 636091/ 6318258 Grey box grassy woodland 

  

  

W6 635054/ 6318042 Grey box grassy woodland 
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Site Easting/ Northing General habitat description Photos (north, east, south, west) 

 
 

W7 635436/ 6318617 Riparian woodland 

  

  
Dam1 635602/ 6317982 Farm dam 
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Site Easting/ Northing General habitat description Photos (north, east, south, west) 

Dam2 636075/ 6317762 Farm dam  
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5. MANAGEMENT RECOMMENDTIONS 

No additional management recommendations, other than those outlines in the NPM BOMP, 

are required at this stage.  
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Appendix A Desktop review results  
 

Desktop search criteria  

EPBC Act Protected Matters 
Search (PMST) 

5 km buffer around central coordinate -
33.27336, 148.25818 
Only included known and likely to occur 
species  

Atlas of New South Wales (Bionet) 
 

Search criteria : Public Report of all Valid 
Records of Birds (Class: Aves) in selected 
area [North: -33.24 West: 148.38 East: 
148.53 South: -33.34] returned a total of 
82 records of 48 species. 

Birdata 
Birds Australia (BA) 

Bird list for one degree square containing 
the point 148.46891, -33.2726 

Baseline winter and spring surveys 
at Kokoda, 2014 (Baseline 2014) 

Bird species recorded during targeted 
bird surveys at Kokoda in 2014 (Umwelt, 
2014).  
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Scientific Name Common Name TSC Act Status EPBC Act Status PMST Bionet Baseline 2014 BA 

Acanthagenys rufogularis Spiny-cheeked Honeyeater  -   -   -   -   -  

Acanthiza apicalis Inland Thornbill  -   -  -   -   -  

Acanthiza chrysorrhoa Yellow-rumped Thornbill  -  -  -   -   

Acanthiza lineata Striated Thornbill  -  -  -   -   -  

Acanthiza nana Yellow Thornbill  -  -  -   -   

Acanthiza pusilla Brown Thornbill  -  -   -   -   -  

Acanthiza reguloides Buff-rumped Thornbill  -  -  -   -   

Acanthiza uropygialis Chestnut-rumped Thornbill  -  -  -   -   -  

Acanthorhynchus tenuirostris Eastern Spinebill  -  -  -   -   -  

Accipiter cirrocephalus Collared Sparrowhawk  -  -  -   -   -  

Accipiter fasciatus Brown Goshawk  - Marine  -   -   -  

Acrocephalus australis Australian Reed-Warbler  - Marine  -   -   -  

Aegotheles cristatus Australian Owlet-nightjar  -  -  -   -   -  

Alauda arvensis Eurasian Skylark  -  -  -   -   -  

Alisterus scapularis Australian King-Parrot  -  -  -   -   -  

Anas castanea Chestnut Teal  -  -  -   -   -  

Anas gracilis Grey Teal  -  -  -   -   -  

Anas platyrhynchos Northern Mallard  -  -  -   -   -  

Anas rhynchotis Australasian Shoveler  -  -  -   -   -  

Anas superciliosa Pacific Black Duck  -  -  -   -   -  

Anhinga novaehollandiae Australasian Darter  -  -  -   -   

Anseranas semipalmata Magpie Goose Vulnerable  Marine  -   -   -  

Anthochaera carunculata Red Wattlebird  -  -  -   -   

Anthochaera chrysoptera Little Wattlebird  -  -  -   -   -  

Anthochaera phrygia Regent Honeyeater Critically 
Endangered 

Endangered Likely   -   -  

Anthus novaeseelandiae Australasian Pipit  - Marine  -   -   

Aphelocephala leucopsis Southern Whiteface  -   -   -    
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Scientific Name Common Name TSC Act Status EPBC Act Status PMST Bionet Baseline 2014 BA 

Apus pacificus Fork-tailed Swift  - CAMBA, JAMBA, ROKAMBA Likely   -   -  

Aquila audax Wedge-tailed Eagle  -   -   -    

Ardea ibis Cattle Egret  - CAMBA, JAMBA May  -   -  

Ardea intermedia Intermediate Egret  - Marine  -   -   -  

Ardea modesta Eastern Great Egret  - CAMBA, JAMBA Likely   -   -  

Ardea pacifica White-necked Heron  -  -  -   -   -  

Artamus cinereus Black-faced Woodswallow  -  -  -   -   -  

Artamus cyanopterus Dusky Woodswallow  -  -  -   -   

Artamus leucorynchus White-breasted 
Woodswallow 

 -  -  -   -   -  

Artamus personatus Masked Woodswallow  -  -  -   -   -  

Artamus superciliosus White-browed 
Woodswallow 

 -   -   -    -  

Aythya australis Hardhead  -  -  -   -   -  

Barnardius zonarius Australian Ringneck  -  -  -   -   -  

Biziura lobata Musk Duck  - Marine  -   -   -  

Botaurus poiciloptilus Australiasian Bittern Endangered  Endangered  May  -   -  

Cacatua galerita Sulphur-crested Cockatoo  -   -   -    

Cacatua roseicapillus Galah  -   -   -   -   

Cacatua sanguinea Little Corella  -  -  -   -   -  

Cacatua tenuirostris Long-billed Corella  -  -  -   -   -  

Cacomantis flabelliformis Fan-tailed Cuckoo  - Marine  -   -   -  

Cacomantis pallidus Pallid Cuckoo  - Marine  -   -   -  

Cacomantis variolosus Brush Cuckoo  -  -  -   -   -  

Calamanthus pyrrhopygia Chestnut-rumped 
Heathwren 

 -  -  -   -   -  
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Scientific Name Common Name TSC Act Status EPBC Act Status PMST Bionet Baseline 2014 BA 

Calidris acuminata Sharp-tailed Sandpiper  - Bonn, CAMBA, JAMBA, 
ROKAMBA 

 -   -   -  

Callocephalon fimbriatum Gang-gang Cockatoo Vulnerable   -  -   -   -  

Calyptorhynchus funereus Yellow-tailed Black-
Cockatoo 

 -  -  -   -   

Calyptorhynchus lathami Glossy Black-Cockatoo Vulnerable   -  -   -   -  

Carduelis carduelis European Goldfinch  -  -  -   -   -  

Certhionyx variegatus Pied Honeyeater Vulnerable   -  -   -   -  

Ceyx azureus Azure Kingfisher  -  -  -   -   -  

Chalcites basalis Horsfield's Bronze-Cuckoo  -  Marine  -    -  

Chalcites lucidus Shining Bronze-Cuckoo  - Marine  -   -   -  

Chalcites osculans Black-eared Cuckoo  - Marine  -   -   -  

Chenonetta jubata Australian Wood Duck  -  -  -   -   

Cheramoeca leucosterna White-backed Swallow  -  -  -   -   -  

Chlidonias hybrida Whiskered Tern  - Marine  -   -   -  

Chroicocephalus 
novaehollandiae 

Silver Gull  - Marine  -   -   -  

Chthonicola sagittata Speckled Warbler Vulnerable   -  -   -   

Cincloramphus cruralis Brown Songlark  -  -  -   -   -  

Cincloramphus mathewsi Rufous Songlark  -   -   -    -  

Cinclosoma punctatum Spotted Quail-thrush  -  -  -   -   -  

Circus approximans Swamp Harrier  - Marine  -   -   -  

Circus assimilis Spotted Harrier Vulnerable   -  -   -   -  

Cisticola exilis Golden-headed Cisticola  -  -  -   -   -  

Climacteris erythrops Red-browed Treecreeper  -  -  -   -   -  

Climacteris picumnus victoriae Brown Treecreeper 
(eastern subspecies) 

Vulnerable   -   -    

Colluricincla harmonica Grey Shrike-thrush  -   -   -    
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Columba livia Rock Dove  -  -  -   -   -  

Coracina maxima Ground Cuckoo-shrike  -  -  -   -   -  

Coracina novaehollandiae Black-faced Cuckoo-shrike  -  Marine  -    -  

Coracina papuensis White-bellied Cuckoo-
shrike 

 - Marine  -   -   -  

Coracina tenuirostris Cicadabird  - Marine  -   -   -  

Corcorax melanorhamphos White-winged Chough  -   -   -    

Cormobates leucophaea White-throated 
Treecreeper 

 -  -  -   -   

Corvus bennetti Little Crow  -  -  -   -   -  

Corvus coronoides Australian Raven  -   -   -    

Corvus mellori Little Raven  - Marine  -   -   -  

Corvus tasmanicus Forest Raven  -  Marine  -   -    -  

Coturnix pectoralis Stubble Quail  - Marine  -   -   -  

Coturnix ypsilophora Brown Quail  -  -  -   -   -  

Cracticus nigrogularis Pied Butcherbird  -  -   -    

Cracticus tibicen Australian Magpie  -   -   -    

Cracticus torquatus Grey Butcherbird  -   -   -    

Cygnus atratus Black Swan  -  -  -     

Dacelo novaeguineae Laughing Kookaburra  -   -   -    

Daphoenositta chrysoptera Varied Sittella Vulnerable   -  -   -   -  

Dendrocygna arcuata Wandering Whistling-Duck  - Marine  -   -   -  

Dendrocygna eytoni Plumed Whistling-Duck  -  -  -   -   -  

Dicaeum hirundinaceum Mistletoebird  -   -   -    

Dromaius novaehollandiae Emu  -  -  -   -   -  

Egretta novaehollandiae White-faced Heron  -   -   -     

Egretta novaehollandiae White-faced Heron  -  -  -   -   

Elanus axillaris Black-shouldered Kite  -  -  -   -   -  

Elseyornis melanops Black-fronted Dotterel  -  -  -   -   
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Entomyzon cyanotis Blue-faced Honeyeater  -  -  -   -   

Eolophus roseicapillus Galah  -   -   -    -  

Eopsaltria australis Eastern Yellow Robin  -   -   -    

Epthianura albifrons White-fronted Chat Vulnerable   -  -    -  

Epthianura aurifrons Orange Chat  -  -  -    -  

Epthianura tricolor Crimson Chat  -  -  -    -  

Erythrogonys cinctus Red-kneed Dotterel  -  -  -    -  

Eudynamys orientalis Eastern Koel  -  -  -    -  

Eurostopodus argus Spotted Nightjar  - Marine  -    -  

Eurostopodus mystacalis White-throated Nightjar  - Marine  -    -  

Eurystomus orientalis Dollarbird  - Marine  -    -  

Falco berigora Brown Falcon  -  -  -    -  

Falco cenchroides Nankeen Kestrel  - Marine  -    -  

Falco hypoleucos Grey Falcon  -  -  -   -   -  

Falco longipennis Australian Hobby  -  -  -   -   -  

Falco peregrinus Peregrine Falcon  -  -  -   -   -  

Falco subniger Black Falcon Vulnerable  -  -   -   -  

Falcunculus frontatus Crested Shrike-tit  -  -  -   -   -  

Fulica atra Eurasian Coot  -  -  -   -   -  

Gallinago hardwickii Latham's Snipe  - Bonn, CAMBA, JAMBA, 
ROKAMBA 

May  -   -  

Gallinula tenebrosa Dusky Moorhen  -  -  -   -   -  

Gallirallus philippensis Buff-banded Rail  -  -  -   -   -  

Geopelia cuneata Diamond Dove  -  -  -   -   -  

Geopelia humeralis Bar-shouldered Dove  -  -  -   -   -  

Geopelia striata Peaceful Dove  -   -  -    -  

Gerygone albogularis White-throated Gerygone  -  -  -   -   
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Gerygone fusca Western Gerygone  -  -   -    

Glossopsitta concinna Musk Lorikeet  -  -  -   -   

Glossopsitta pusilla Little Lorikeet Vulnerable  -  -   -   

Grallina cyanoleuca Magpie-lark  -   -   -    

Grantiella picta Painted Honeyeater Vulnerable  -  -   -   -  

Haliaeetus leucogaster White-bellied Sea-Eagle  - CAMBA May  -   -  

Haliastur sphenurus Whistling Kite  - Marine  -   -   -  

Hamirostra melanosternon Black-breasted Buzzard Vulnerable  -  -   -   -  

Hieraaetus morphnoides Little Eagle Vulnerable  -  -   -   -  

Himantopus himantopus Black-winged Stilt  - Marine  -   -   -  

Hirundapus caudacutus White-throated Needletail  - CAMBA, JAMBA, ROKAMBA May  -   -  

Hirundo neoxena Welcome Swallow  -  -  -   -   -  

Lalage sueurii White-winged Triller  -   -   -    -  

Lathamus discolor Swift Parrot Endangered Endangered, Marine May  -   -  

Leipoa ocellata Malleefowl Endangered  Vulnerable  Likely   -   -   -  

Lichenostomus chrysops Yellow-faced Honeyeater  -  -  -   -   

Lichenostomus fuscus Fuscous Honeyeater  -  -  -   -   

Lichenostomus leucotis White-eared Honeyeater  -  -  -   -   

Lichenostomus melanops Yellow-tufted Honeyeater  -  -  -   -   -  

Lichenostomus ornatus Yellow-plumed Honeyeater  -  -  -   -   -  

Lichenostomus penicillatus White-plumed Honeyeater  -  -  -   -   

Lichenostomus virescens Singing Honeyeater  -  -  -   -   -  

Lichmera indistincta Brown Honeyeater  -  -  -   -   -  

Lophochroa leadbeateri Major Mitchell's Cockatoo Vulnerable  -  -   -   -  

Lophoictinia isura Square-tailed Kite Vulnerable  -  -   -   -  

Malacorhynchus 
membranaceus 

Pink-eared Duck  -  -  -   -   -  
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Malurus cyaneus Superb Fairy-wren  -  -  -    -  

Malurus lamberti Variegated Fairy-wren  -  -  -   -   -  

Manorina flavigula Yellow-throated Miner  -  -  -   -   -  

Manorina melanocephala Noisy Miner Key 
Threatening 
Process 

 -  -    

Manorina melanophrys Bell Miner  -  -  -   -   -  

Megalurus gramineus Little Grassbird  -  -  -   -   -  

Melanodryas cucullata Hooded Robin Vulnerable  -  -   -   

Melithreptus brevirostris Brown-headed Honeyeater  -   -  -   -   

Melithreptus gularis Black-chinned Honeyeater Vulnerable  - -  -   -   -  

Melithreptus lunatus White-naped Honeyeater  -  -  -   -   -  

Melopsittacus undulatus Budgerigar  -  -  -   -   -  

Merops ornatus Rainbow Bee-eater  -  Jamba May   -  

Microcarbo melanoleucos Little Pied Cormorant  -  -  -   -   -  

Microeca fascinans Jacky Winter  -   -   -    

Milvus migrans Black Kite  -  -  -   -   -  

Mirafra javanica Horsfields Bushlark  -  -  -   -   -  

Myiagra cyanoleuca Satin Flycatcher  - Bonn May  -   -  

Myiagra inquieta Restless Flycatcher  -   -   -    

Myiagra rubecula Leaden Flycatcher  -  -  -   -   -  

Neochmia temporalis Red-browed Finch  -  -  -   -   -  

Neophema pulchella Turquoise Parrot Vulnerable  -  -   -   -  

Ninox connivens Barking Owl Vulnerable  -  -   -   -  

Ninox novaeseelandiae Southern Boobook  - Marine  -    -  

Northiella haematogaster Blue Bonnet  -  -  -   -   

Nycticorax caledonicus Nankeen Night-Heron  - Marine  -   -   -  

Nymphicus hollandicus Cockatiel  -  -  -   -   -  

Ocyphaps lophotes Crested Pigeon  -   -   -    
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Oreoica gutturalis Crested Bellbird  -  -  -   -   -  

Oriolus sagittatus Olive-backed Oriole  -  -  -   -   -  

Oxyura australis Blue-billed Duck Vulnerable  -  -   -   -  

Pachycephala inornata Gilbert's Whistler Vulnerable  -  -   -   -  

Pachycephala pectoralis Golden Whistler  -  -  -   -   -  

Pachycephala rufiventris Rufous Whistler  -   -   -    -  

Pandion cristatus Eastern Osprey Vulnerable  Marine, Bonn May  -   -   -  

Pardalotus punctatus Spotted Pardalote  -  -  -   -   

Pardalotus striatus Striated Pardalote  -   -   -    

Passer domesticus House Sparrow  -  -   -    -  

Passer montanus Eurasian Tree Sparrow  -  -  -   -   -  

Pelecanus conspicillatus Australian Pelican  - Marine  -   -   -  

Petrochelidon ariel Fairy Martin  -   -   -    -  

Petrochelidon nigricans Tree Martin  - Marine  -   -   -  

Petroica boodang Scarlet Robin Vulnerable  -  -   -   -  

Petroica goodenovii Red-capped Robin  -  -  -   -   -  

Petroica phoenicea Flame Robin Vulnerable Marine  -   -   -  

Petroica rosea Rose Robin  -  -  -   -   -  

Phalacrocorax carbo Great Cormorant  -  -  -   -   -  

Phalacrocorax sulcirostris Little Black Cormorant  -  -  -   -   -  

Phalacrocorax varius Pied Cormorant  -  -  -   -   -  

Phaps chalcoptera Common Bronzewing  -  -  -   -   

Philemon citreogularis Little Friarbird  -   -  -    

Philemon corniculatus Noisy Friarbird  -   -   -    

Platalea flavipes Yellow-billed Spoonbill  -  -  -   -   -  

Platalea regia Royal Spoonbill  -  -  -   -   -  

Platycercus elegans Crimson Rosella  -  -  -   -   -  

Platycercus eximius Eastern Rosella  -   -   -    
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Plectorhyncha lanceolata Striped Honeyeater  -   -   -    -  

Plegadis falcinellus Glossy Ibis  - Bonn, CAMBA  -   -   -  

Podargus strigoides Tawny Frogmouth  -  -  -   -   -  

Podiceps cristatus Great Crested Grebe  -  -  -   -   -  

Poliocephalus poliocephalus Hoary-headed Grebe  -  -  -   -   -  

Polytelis swainsonii Superb Parrot Vulnerable Vulnerable Likely   -   

Pomatostomus superciliosus White-browed Babbler  -  -  -   -   -  

Pomatostomus temporalis Grey-crowned Babbler Vulnerable  -  -   -   

Porphyrio porphyrio Purple Swamphen  -  -  -   -   -  

Porzana pusilla Baillon's Crake  - Marine  -   -   -  

Psephotus haematonotus Red-rumped Parrot  -   -   -    

Psephotus varius Mulga Parrot  -  -  -   -   -  

Purnella albifrons White-fronted Honeyeater  -  -  -   -   -  

Ptilotula penicillatus White-plumed Honeyeater  -   -   -    -  

Recurvirostra novaehollandiae Red-necked Avocet  - Marine  -   -   -  

Rhipidura albiscapa Grey Fantail  -  -  -   -   -  

Rhipidura leucophrys Willie Wagtail  -   -   -    

Rhipidura rufifrons Rufous Fantail  - Bonn May   -  

Rostratula australis Australian Painted Snipe Endangered  Endangered , Marine, CAMBA May  -   -   -  

Scythrops novaehollandiae Channel-billed Cuckoo  - Marine  -   -   -  

Sericornis frontalis White-browed Scrubwren  -  -  -   -   -  

Smicrornis brevirostris Weebill  -  -  -   -   

Stagonopleura guttata Diamond Firetail Vulnerable   -   -    -  

Stictonetta naevosa Freckled Duck Vulnerable   -  -   -   -  

Strepera graculina Pied Currawong  -   -   -    

Strepera versicolor Grey Currawong  -  -  -   -   -  

Streptopelia chinensis Spotted Dove  -  -  -   -   -  

Struthidea cinerea Apostlebird  -  -  -   -   
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Scientific Name Common Name TSC Act Status EPBC Act Status PMST Bionet Baseline 2014 BA 

Sturnus tristis Common Myna  -  -  -   -    

Sturnus vulgaris Common Starling  -  -  -   -   

Sugomel niger Black Honeyeater  -  -  -   -   -  

Tachybaptus novaehollandiae Australasian Grebe  -  -  -   -   -  

Tadorna tadornoides Australian Shelduck  -  -  -   -   -  

Taeniopygia bichenovii Double-barred Finch  -   -   -    -  

Taeniopygia guttata Zebra Finch  -  -  -   -   -  

Threskiornis molucca Australian White Ibis  - Marine  -   -   -  

Threskiornis spinicollis Straw-necked Ibis  - Marine  -   -   -  

Todiramphus pyrrhopygius Red-backed Kingfisher  -  -  -   -   -  

Todiramphus sanctus Sacred Kingfisher  -  Marine  -    -  

Tribonyx ventralis Black-tailed Native-hen  -  -  -   -   -  

Trichoglossus haematodus Rainbow Lorikeet  -  -  -   -   -  

Tringa glareola Wood Sandpiper  - Bonn, CAMBA, JAMBA, 
ROKAMBA 

 -   -   -  

Tringa stagnatilis Marsh Sandpiper  - Bonn, CAMBA, JAMBA, 
ROKAMBA 

 -   -   -  

Turdus merula Common Blackbird  -  -  -   -   -  

Turnix pyrrhothorax Red-chested Button-quail  -  -  -   -   -  

Turnix varius Painted Button-quail  -  -  -   -   -  

Turnix velox Little Button-quail  -  -  -   -   -  

Tyto javanica Eastern Barn Owl  -  -  -   -   -  

Vanellus miles Masked Lapwing  -   -   -    -  

Vanellus tricolor Banded Lapwing  -  -  -   -   -  

Zoothera lunulata Bassian Thrush  -  -  -   -   -  

Zosterops lateralis Silvereye  -  Marine  -    -  
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Appendix B Field survey results 

  
 

 

 



Doc ID No. Version No. Owner Next Review Date 

 No. 0 PSE Manager NA 

 

 THIS DOCUMENT IS UNCONTROLLED WHEN PRINTED Page 35 of 37 

 
Scientific Name Common 

Name 
EPBC 
Act 
Status 

TSC 
Act 
Status 

W1 
13/08/15 
2:50-
3:10pm  

W1 
18/08/15 
7:20-
7:40am  

W2 
13/08/15 
2:00-
2:20pm  

W2 
18/08/15 
6:40-
7:05am  

W3 
13/08/15 
3:20-
3:40pm  

W3 
18/08/15 
7:45-
8:05am  

W4 
NO 
ACCESS 

W5 
13/08/15 
4:35-
4:55pm  

W5 
18/08/15 
9:25-
9:45am  

W6 
13/08/15 
4:00-
4:20pm  

W6 
18/08/15 
8:50-
9:10am  

W7 
18/08/15 
8:20-
8:40am  

W7 
18/08/15 
10:30-
10:50am  

Incidentals 
13/08/15 
Afternoon 

Incidentals  
18/08/15 
Morning   

Dam1 
18/08/15 
6:00-
6:30am 

Dam2 
18/08/15 
9:45-
10:15am    

Acanthiza 
chrysorrhoa 

Yellow-
rumped 
thornbill  

 -   -                                

Acanthiza 
reguloides 

Buff-rumped 
thornbill 

 -   -                                   

Anthochaera 
carunculata 

Red 
wattlebird 

 -   -                                 

Aquila audax Wedge-tailed 
eagle  

 -   -                                   

Cacatua 
galerita 

Sulphur-
crested 
cockatoo 

 -   -                               

Chenonetta 
jubata 

Australian 
wood duck 

 -   -                                 

Climacteris 
picumnus 
victoriae 

Brown 
treecreeper 
(eastern 
subspecies) 

 -  V                                  

Colluricincla 
harmonica 

Grey shrike-
thrush 

 -   -                                 

Coracina 
novaehollandia
e 

Black-faced 
cuckoo-shrike 

Marine  -                                  

Corcorax 
melanorhamph
os 

White-winged 
chough 

 -   -                                

Cormobates 
leucophaea 

White-
throated 
treecreeper 

 -   -                               

Corvus 
coronoides 

Australian 
raven 

 -   -                             

Cracticus 
nigrogularis 

Pied 
Butcherbird 

 -   -                          

Cracticus 
torquatus 

Grey 
butcherbird 

 -   -                                  

Cuculus pallidus Pallid cuckoo  -   -                                   

Dacelo 
novaeguineae 

Laughing 
kookaburra 

 -   -                             

Eolophus 
roseicapilla 

Galah   -   -                        

Eopsaltria 
australis 

Eastern 
yellow robin  

 -   -                                 

Falco berigora Brown falcon  -   -                                   

Falcunculus 
frontatus 

Crested 
shriketit 

 -   -                                   

Grallina 
cyanoleuca 

Magpie-lark Marine  -                           

Gymnorhina 
tibicen 

Australian 
magpie 

 -   -                          

Hirundo 
neoxena 

Welcome 
swallow 

Marine  -                              

Lichenostomus 
chrysops 

Yellow-faced 
honeyeater  

 -   -                                 
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Scientific Name Common 
Name 

EPBC 
Act 
Status 

TSC 
Act 
Status 

W1 
13/08/15 
2:50-
3:10pm  

W1 
18/08/15 
7:20-
7:40am  

W2 
13/08/15 
2:00-
2:20pm  

W2 
18/08/15 
6:40-
7:05am  

W3 
13/08/15 
3:20-
3:40pm  

W3 
18/08/15 
7:45-
8:05am  

W4 
NO 
ACCESS 

W5 
13/08/15 
4:35-
4:55pm  

W5 
18/08/15 
9:25-
9:45am  

W6 
13/08/15 
4:00-
4:20pm  

W6 
18/08/15 
8:50-
9:10am  

W7 
18/08/15 
8:20-
8:40am  

W7 
18/08/15 
10:30-
10:50am  

Incidentals 
13/08/15 
Afternoon 

Incidentals  
18/08/15 
Morning   

Dam1 
18/08/15 
6:00-
6:30am 

Dam2 
18/08/15 
9:45-
10:15am    

Lichenostomus 
penicillatus 

White-plumed 
honeyeater  

 -   -                                

Malurus 
cyaneus 

Superb 
fairywren  

 -   -                            

Manorina 
melanocephala 

Noisy miner * Key 
threate
ning 
proces
s 

                       

Melithreptus 
brevirostris 

Brown-
headed 
honeyeater 

 -   -                                  

Microeca 
fascinans 

Jacky winter  -   -                                  

Myiagra 
inquieta 

Restless 
flycatcher 

 -   -                                 

Pachycephala 
rufiventris 

Rufous 
whistler 

 -   -                               

Pardalotus 
striatus 

Striated 
pardalote 

 -   -                         

Petrochelidon 
nigricans 

Tree martin Marine  -                                  

Platycercus 
eximius 

Eastern 
rosella 

 -   -                              

Pomatostomus 
temporalis 

Grey-crowned 
babbler 
(eastern 
subspecies)  

 -  V                                

Psephotus 
haematonotus 

Red-rumped 
parrot 

 -   -                                  

Rhipidura 
albiscapa 

Grey fantail  -   -                                 

Rhipidura 
leucophrys 

Willie wagtail   -   -                             

Smicrornis 
brevirostris 

Weebill  -   -                               

Strepera 
graculina 

Pied 
currawong  

 -   -                                  

Struthidea 
cinerea 

Apostlebird  -   -                                

Tyto alba Barn owl  -   -                                   
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1. INTRODUCTION 

The Northparkes copper-gold mine (NPM) is located in central western New South Wales (NSW) 

approximately 27 kilometres north north-west of the town of Parkes.  It is a joint venture between 

China Molybdenum Co. Ltd (CMOC) (80%) and the Sumitomo Group (20%), with CMOC as 

managers of the mine.  NPM produces ore from the mine at a rate of approximately 6 million 

tonnes per annum. 

NPM consists of underground operations accessing several copper sulphide porphyry ore 

bodies.  In addition, NPM farms the bulk of its 6,115 ha landholding including much of the 2,456 

ha of land within its three existing mining leases.  

 

1.1 Project background 

The Northparkes Mine Extension Project (the Project) was approved with conditions under the 

Environmental Planning and Assessment Act 1979 (NSW) (PA11_0060_Mod1) and the 

Environment Protection and Biodiversity Conservation Act 1999 (Commonwealth of Australia) 

EPBC 2013/6788) in 2014. Key elements of the Project included:   

• continued underground block cave mining in two existing ore bodies; 

• the development of an additional underground block cave mine, under one of the 

existing open cut pits; 

• additional campaign open cut mining in existing mine leases; 

• augmenting approved Tailings Storage facilities (TSFs); moving the existing access road; 

construction of the new TFS (Rosedale); and 

• extending the life of the mine by seven years to 2032. 

During ecological surveys for the Mine Extension Project Environmental Assessment, the 

following two threatened fauna species were observed within the Project area:  

• superb parrot  (Polytelis swainsonii) (EPBC Act: V; TSC Act: V) 

• grey-crowned babbler (eastern subspecies) (Pomatostomus temporalis temporalis) 

(EPBC Act: Not listed; TSC Act: V)  

As part of the Extension Project approval conditions, residual impacts resulting from the 

Extension Project required offsetting.  To fulfil this requirement, NPM secured the Kokoda Offset 

area (Kokoda), a 350 ha site located in the Mandagery locality of the Central West Slopes of 

NSW. In addition, NPM engaged Umwelt to prepare a Biodiversity Offset Management Plan 

(BOMP) (Umwelt 2014), which guides the short, medium and long term conservation and 

management actions at Kokoda.  The BOMP was prepared in accordance with the NSW 

Project Approval (PA11_0060_Mod1) and Commonwealth Project Approval (EPBC 2013/6788) 

requirements and provides a framework for the implementation of ecological management 

actions, regeneration strategies, controls and monitoring programs at Kokoda. 
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1.2 Scope and purpose 

During ecological surveys for the Mine Extension Project Environmental Assessment, the 

following two threatened fauna species were observed within the Project area:  

• superb parrot  (Polytelis swainsonii) (EPBC Act: V; TSC Act: V)

• grey-crowned babbler (eastern subspecies) (Pomatostomus temporalis temporalis)

(EPBC Act: Not listed; TSC Act: V)

Additionally, suitable habitat for the following Matters of National Significance was identified 

within the Mine Extension Project area:   

• swift parrot (Lathamus discolour) (EPBC Act: E; TSC Act: E)

• regent honeyeater (Anthochaera phrygia) (EPBC Act CE; TSC Act: E)

Consequently, bird surveys of existing woodland and recovering Derived Native Grasslands 

(DNG) areas are required at Kokoda.  As outlined in the BOMP, bird surveys should be 

undertaken during winter to target regent honeyeater and swift parrot (during periods when 
eucalypt trees are flowering) and during spring to target superb parrot, when this species is 

most likely to be utilising Kokoda during local seasonal movements.  

This report outlines the results of the spring 2015 bird surveys undertaken at Kokoda, to fulfil 

above requirements outlined in the BOMP.  

1.3 Survey team 

Spring bird surveys at were undertaken at Kokoda in November 2015, for seasonal consistency 

with spring bird surveys undertaken in 2014.  

Field surveys described by this report were undertaken by Roisin Feeney (Environment Advisor- 

Ecology, Field Team Lead) with assistance Nartayliah VanDyk (Environment Trainee) and 

Donna Shaw (WIRES representative). The field team lead (Roisin (BA, BSc (Hons1), MSc) is an 

experienced ecologist with over 5 years of industry and research experience. Prior to joining 

the team at Northparkes, Roisin worked as an ecological consultant and has undertaken 

ecological, pre-clearance and targeted threatened species surveys across eastern Australia 

for a range of mining, coal seam gas and government clients.  

2. SITE CONTEXT

Kokoda offset area is a 350 ha site located in the Mandagery locality of the Central West Slopes
of NSW. Kokoda is located within the Cabonne Council area which is known for its agriculture,

mining, ballooning, food and wine industries.

Prior to purchase by NPM, Kokoda was a hobby farm, with the areas of grassy woodland used

for sheep grazing and large patches of remnant vegetation occurring in the southern section

of the property. The Kokoda offset area was strategically selected as it is located along a north-

south vegetation corridor, connecting remnant woodland and forest vegetation along the

ridges and hills from north of Eugowra in the south to east of Narromine in the north. This

vegetation corridor includes Goobang National Park, the largest conserved remnant patch of

woodland and forest vegetation in the Central West region of NSW.

2.1 Climate 

Field surveys across the Study area were undertaken from the 17th  to the 20th  November 2015. 

The climate in November was generally warm, with temperatures ranging from 12.5 ⁰C to 

41.8 ⁰C during the survey period (Parkes airport weather station 065068, BoM) (BoM, 2015a). 

Additionally, November was generally wet, with a total of 93.4 mm of rain recorded during 

November before the survey period (Parkes airport weather station 065068, BoM) (BoM, 2015b). 

Compared to rainfall data for the past five years, rainfall levels in November were relatively 

elevated, with 2015 having the highest rainfall in November since 2011 (refer Plate 1).  
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Plate 1 Monthly spring rainfall data from Parkes Airport weather station (65068) (BoM, 2015b) 

2.2 Previous ecological studies 

Baseline bird surveys were undertaken at Kokoda in winter and spring 2014. The following 

sections provide further detail on the baseline bird surveys undertaken in 2014. 

2.2.1 Winter survey 

Baseline winter bird surveys were undertaken at Kokoda in August 2014. Winter bird surveys at 

Kokoda were included in the BOMP to target threatened species (including the swift parrot 

and regents honeyeater) as well as survey the general avian biodiversity of the offset property. 

Winter bird surveys in 2014 were undertaken across two days (14-15 August 2014) and targeted 

areas of flowering eucalypt species, predominantly mugga ironbark (Eucalyptus sideroxylon), 

and other areas of eucalypt vegetation containing other nectarivorous species such as 

lorikeets and honeyeaters. Surveys were undertaken at six sites in winter and comprised 

searching along slow walking transects over a 30 minute period within a 2 hectare area in the 

vicinity of each survey site. This activity was repeated on two separate days for each survey 

site.  Bird species were identified from characteristic calls and by observation using binoculars 

with magnification up to 10 times. Opportunistic observations were recorded during all other 

aspects of the field survey. Bird survey locations undertaken in winter 2014 are outlined in Table 

1.   

Table 1 Winter bird survey locations (August 2014) 

Survey Site Identifier Easting Northing 

Winter Bird 1 635060 6317310 

Winter Bird 2 634924 6316846 

Winter Bird 3 635620 6317687 

Winter Bird 4 637369 6318129 

Winter Bird 5 636091 6318258 

Winter Bird 6 635054 6318042 
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2.2.2 Spring surveys 

Baseline spring bird surveys were undertaken at Kokoda in October 2014. Spring bird surveys at 

Kokoda were included in the BOMP to target threatened species (including the superb parrot 

and grey-crowned babbler) as well as survey the general avian biodiversity of the offset 
property.  

Spring bird surveys in 2014 were undertaken across four days (11-14 October 2014). Surveys 

were undertaken at twelve sites in spring and comprised the same methodologies as 

undertaken during winter bird surveys (refer to Section 2.2.1).  Bird survey locations undertaken 

in spring 2014 are outlined in Table 2.   

Table 2 Spring bird survey locations (October 2014) 

Survey Site Identifier Easting Northing 

REM1 635679 6316726 

REM2 636055 6316810 

REM3 636209 6317308 

REM4 636114 6318332 

REM5 635688 6317753 

REM6 635081 6318005 

1 636939 6318027 

3 636046 6318234 

5 635991 6318484 

6 637061 6318294 

7 636548 6318457 

10 637820 6318044 

3. METHODOLOGY

The following sections outline the desktop review and field survey methodologies undertaken

for the 2015 spring bird surveys at Kokoda.

3.1 Desktop and literature review 

A desktop and literature review of relevant ecological databases and reports was undertaken 

to identify the existing avian biodiversity values within Kokoda. Sources used during the desktop 

review are outlined in Table 3.  

Table 3 Desktop and literature sources reviewed as part of the desktop assessment 

Source Data Description of source Search area 

Department of the 

Environment (DotE) 

Protected Matters 

Search Tool (PMST) 

Information on 

species and 

communities listed 

under the EPBC Act 

This search tool does not 

produce species records, 

it uses data on species 

and communities listed 

under the EPBC Act to 

produce indicative 

distribution maps, which 

are used to inform the 

likelihood of species 

presence within an area.  

5 km buffer around 

central coordinate -

33.27336, 148.25818 

Only included known 

and likely to occur 

species  

Office of Environment 

and Heritage Atlas of 

New South Wales Wildlife 

(Bionet)  

Government-held 

information about 

plants and animals 

in NSW 

This search tool provides 

records from a variety of 

sources, including from 

members of the public 

and scientific surveys. 

Search criteria: Public 

Report of all Valid 

Records of Birds (Class: 

Aves) in selected area 

[North: -33.24 West: 

148.38 East: 148.53 

South: -33.34] returned 
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Source Data Description of source Search area 

a total of 82 records of 

48 species. 

Birds Australia (BA) Bird data only Generates a list of 

species records for a one 

degree square around a 

central point. No date or 

location information 

provided with records.  

Bird list for one degree 

square containing the 

point 148.46891, -

33.2726 

Northparkes Mines 

Ecological Monitoring  

Baseline Survey – Winter 

and Spring 2014 

(Umwelt, 2014) 

Reports the desktop 

and field survey 

results from 

ecological surveys 

undertaken at 

Kokoda in 2014 

Surveys and reporting 

undertaken by Umwelt.  

Bird species recorded 

during targeted bird 

surveys at Kokoda in 

2014 (Umwelt, 2014). 

3.2 Field survey 

Winter bird surveys at Kokoda were designed to target the superb parrot and grey-crowned 

babbler (eastern subspecies).  

Table 4 outlines the recommended survey methods for these species as outlined in the Survey 

guidelines for Australia’s threatened birds (DEWHA 2010).  

Table 4 Recommended for methods as outlined in the Survey Guidelines for Australia’s 

Threatened Birds (DEWHA 2010) 

Species Recommended survey methods (DEWHA 2010) 

Superb parrot  

Polytelis swainsonii 

Area searches or transect surveys of suitable habitat, preferably in the early 

morning (sunrise to 10 am) and evening (4 pm to sunset). Morning surveys may 

be of greater value as the species’ movements is more coordinated at this 

time. Detection by sighting or call, usually of flying birds. Vehicle-based 

transects appropriate in areas where most habitat is restricted to roadside 

remnants. Survey effort will need to be increased outside the breeding 

season, as dispersal makes the species more difficult to detect. 

As outlined in the BOMP, the winter bird monitoring component consistent of: 

• Site based diurnal spring woodland bird surveys. As a minimum, 2x 20 minute bird

surveys will be undertaken at six reference sites (in target woodland community

remnants) and six DNG regeneration sites (consistent with flora monitoring sites where
possible ). Spring woodland bird surveys will be undertaken in DNG regeneration sites

during all growth stages as grey-crowned babblers may offcur in both dng and

woodland areas and superb parrots may forage in DNG areas.

Targeted bird surveys were undertaken at 12 of the existing spring bird survey sites (refer Figure 

1). Surveys consisted of 2 x 2 ha area searches for 20 minutes in suitable habitat within Kokoda. 

All bird surveys were undertaken by a minimum of two people. During targeted bird surveys, all 

birds seen (using binoculars) or heard (using diagnostic calls) were recorded. Targeted bird 

surveys were undertaken at each survey site twice, in most cases once in the early morning 

and once in the afternoon (specifically between sunrise and 10:30 am and between 3:00 pm 

and sunset) when birds are most active and vocal to maximise detectability. Any opportunistic 

bird species identified during surveys were also recorded. Surveys in 2014 included call-

playback, however this was not be used during these surveys as call playback is not a 

recommended survey method to target these species.  



Spring Bird Survey Sites

2 ha Bird Survey

Kokoda Offset Property Boundary

Offset Boundary

Figure 1 Kokoda Spring Bird Survey Site Locations  
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4. RESULTS & DISCUSSION

4.1 Desktop results 

Fauna desktop assessments conducted for the Kokoda spring bird survey revealed the 

following:  

• Bionet: A total of 57 bird species were recorded within the Bionet search area (refer to 

Appendix A for search extent definition). Three bird species listed under the EPBC Act 

and/ or TSC Act were recorded within the Bionet search area (Table 5).  Additionally, ten 

species listed as migratory and/ or marine under the EPBC Act were recorded within the 

Bionet search extent (refer Appendix A for full species list of desktop search results).  

• PMST: A total of 16 threatened species listed under the EPBC Act were predicted to occur 
by the PMST within the PMST search area, five as likely to occur and 11 as may occur 

(refer to Appendix A for search extent definition and Table 5). Additionally, 12 bird species 

listed as migratory and/ or marine under the EPBC Act were predicted to occur by PMST. 

• Birds Australia (BA): A total of 253 bird species were recorded within the BA search area 

(refer to Appendix A for search extent definition). Thirty-one bird species listed under the 

EPBC Act and/ or TSC Act were recorded within the BA search area (Table 5). 

Additionally, 52 species listed as migratory and/ or marine were recorded within the BA 

search extent.  

• EA: A total of 59 bird species were recorded within Kokoda during baseline surveys in 

2014, including six species listed as vulnerable under the TSC Act and/ or EPBC Act (refer 

Table 5).  

Refer to Table 5 for a list of threatened species recorded in the desktop search extents. 

Table 5 Threatened species recorded within the desktop extent 

Scientific Name Common 

Name 

TSC Act 

Status 

EPBC Act 

Status 

PMST Bionet Baseline 

2014 

BA 

Anseranas 

semipalmata 

Magpie 

Goose 

Vulnerable Marine  -  -  - � 

Anthochaera 

phrygia 

Regent 

Honeyeater 

Critically 

Endangered 

Endangered Likely  -  - � 

Botaurus 

poiciloptilus 

Australiasian 

Bittern 

Endangered Endangered May  -  - � 

Callocephalon 

fimbriatum 

Gang-gang 

Cockatoo 

Vulnerable  - 

 -  -  - � 

Calyptorhynchus 

lathami 

Glossy 

Black-

Cockatoo 

Vulnerable  - 

 -  -  - � 

Certhionyx 

variegatus 

Pied 

Honeyeater 

Vulnerable  - 

 -  -  - � 

Chthonicola 

sagittata 

Speckled 

Warbler 

Vulnerable  - 

 -  - � � 

Circus assimilis Spotted 

Harrier 

Vulnerable  - 

 -  -  - � 

Climacteris 

picumnus 

victoriae 

Brown 

Treecreeper 

(eastern 

subspecies) 

Vulnerable  - 

 - � � � 

Daphoenositta 

chrysoptera 

Varied 

Sittella 

Vulnerable  - 

 -  -  - �
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Scientific Name Common 

Name 

TSC Act 

Status 

EPBC Act 

Status 

PMST Bionet Baseline 

2014 

BA 

Epthianura 

albifrons 

White-

fronted Chat 

Vulnerable  - 

 - �  - � 

Falco subniger Black Falcon Vulnerable  -  -  -  - � 

Glossopsitta 

pusilla 

Little 

Lorikeet 

Vulnerable  - 

 -  - � � 

Grantiella picta Painted 

Honeyeater 

Vulnerable  - 

 -  -  - � 

Hamirostra 

melanosternon 

Black-

breasted 

Buzzard 

Vulnerable  - 

 -  -  - � 

Hieraaetus 

morphnoides Little Eagle 

Vulnerable  - 

 -  -  - � 

Lathamus 

discolor 

Swift Parrot Endangered Endangered, 

Marine 

May  -  - � 

Leipoa ocellata Malleefowl Endangered Vulnerable Likely  -  -  - 

Lophochroa 

leadbeateri 

Major 

Mitchell's 

Cockatoo 

Vulnerable  - 

 -  -  - � 

Lophoictinia 

isura 

Square-

tailed Kite 

Vulnerable  - 

 -  -  - � 

Melanodryas 

cucullata 

Hooded 

Robin 

Vulnerable  - 

 -  - � � 

Melithreptus 

gularis 

Black-

chinned 

Honeyeater 

Vulnerable  - - 

 -  -  - � 

Neophema 

pulchella 

Turquoise 

Parrot 

Vulnerable  - 

 -  -  - � 

Ninox connivens Barking Owl Vulnerable  -  -  -  - � 

Oxyura australis Blue-billed 

Duck 

Vulnerable  - 

 -  -  - � 

Pachycephala 

inornata 

Gilbert's 

Whistler 

Vulnerable  - 

 -  -  - � 

Pandion 

cristatus 

Eastern 

Osprey 

Vulnerable Marine, 

Bonn 

May  -  -  - 

Petroica 

boodang 

Scarlet 

Robin 

Vulnerable  - 

 -  -  - � 

Petroica 

phoenicea 

Flame Robin Vulnerable Marine  -  -  - � 

Polytelis 

swainsonii 

Superb 

Parrot 

Vulnerable Vulnerable Likely  - � � 

Pomatostomus 

temporalis 

Grey-

crowned 

Babbler 

Vulnerable  - 

 -  - � � 

Rostratula 

australis 

Australian 

Painted 

Snipe 

Endangered Endangered 

, Marine, 

CAMBA 

May  -  -  - 

Stagonopleura 

guttata 

Diamond 

Firetail 

Vulnerable  - 

 - �  - � 

Stictonetta 

naevosa 

Freckled 

Duck 

Vulnerable  - 

 -  -  - �
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4.2 Field survey results 

4.2.1 Avian diversity 

A total of 53 bird species were recorded across the four days of field surveys. Of these species, 

three threatened species, the grey-crowned babbler (eastern subspecies) superb parrot and 

diamond firetail were recorded (Plate 2). One of these species, the superb parrot, is listed as 

vulnerable under the EPBC Act and TSC Act. The two remaining species, the diamond firetail 

and greay-crowned babbler (eastern subspecies) are both listed under the TSC Act as 

vulnerable. High level of superb parrot activity were recorded at Kokoda during spring 2015, 

with superb parrot being recorded at 14 sites in total (three sites during Landscape Functional 

Anaylsis (LFA) surveys in September and 11 sites during spring bird surveys) (Figure 2). Grey-

crowned babblers (eastern subspecies) were recorded at nine locations in total (including 

seven sites during spring bird surveys and two sites during LFA surveys in September), while a 

single male diamond firetail was just outside the Kokoda offset property boundary near the 

homestead.    

Additionally, six bird species listed as marine under the EPBC Act were recorded during survey, 

including one species that is also listed as migratory under the JAMBA annexe. These include:  

• Australiasian pipit (Anthus novaeseelandiae)(listed marine) 

• Black-faced cuckoo-shrike (Coracina novaehollandiae) (listed marine) 

• Welcome swallow (Hirundo neoxena) (listed marine) 

• Magpie lark (Gracilla cyanoleuca) (listed marine) 

• Rainbow bee-eater (Merops ornatus) (listed marine, migratory (JAMBA)) 

• Whistling kite (Haliastur sphenurus) (listed marine) 

Plate 2 Diamond firetail (male) (left) and superb parrot (male) (right)  

For a full list of fauna species recorded during field surveys, refer to Appendix B. 



Superb Parrot Records Spring 2015

Superb Parrot Records (November 2015)

Superb Parrot Records (September 2015)

Kokoda Offset Property Boundary 

Figure 2 Superb Parrot Records Spring 2015 



Grey-crowned babbler (eastern subspecies) and Diamond Firetail Records Spring 2015

Grey-crowned babbler (eastern subspecies) Records (November 2015)

Grey-crowned babbler (eastern subspecies) Records (September 2015)

Diamond Firetail Records (November 2015) 

Kokoda Offset Property Boundary

Figure 3 Grey-crowned babbler (eastern subspecies) and Diamond 
Firetail Records Spring 2015 
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4.2.2 General habitat comments 

As outlined in the NPM BOMP, bird surveys are to be undertaken in spring, to target superb parrot 

when it is most likely to be utilising Kokoda during local seasonal movements as well as targeting grey-

crowned babbler (eastern subspecies).  Additionally, this fauna monitoring is to comprise bird surveys 

of existing woodland and recovering derived native grasslands (DNG) to target suitable habitat for 

threatened species including the grey-crowned babbler (eastern subspecies), superb parrot, swift 

parrot and regent honeyeater.  

Table 6 provides a brief description of the habitat types present at the sites surveyed during the spring 
bird surveys (refer to Figure 1 for additional information on survey locations). 
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Table 6 General habitat features of the Spring Bird Survey Sites 

Site Easting Northing General habitat description Photos (north, east, south, west) 

SB1 637356 6318015 Dwyers Red Gum, Grey Box, Mugga Ironbark, Black 

Cypress Pine Forest Derived Native Grassland  

SB2 637043 6318339 Grey Box Grassy Woodland Derived Native 

Grassland 
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Site Easting Northing General habitat description Photos (north, east, south, west) 

SB3 636869 6318095 Grey Box Grassy Woodland Derived Native 

Grassland 
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Site Easting Northing General habitat description Photos (north, east, south, west) 

SB4 636534 6318434 Dwyer’s Red Gum Creeline Woodland 

SB5 636214 6318343 Grey Box Grassy Woodland 



Doc ID No. Version No. Owner Next Review Date 

 No. 0 PSE Manager NA 

 

 THIS DOCUMENT IS UNCONTROLLED WHEN PRINTED Page 20 of 40 

Site Easting Northing General habitat description Photos (north, east, south, west) 

 
SB6 636112 

 

6318242 

 

Grey Box Grassy Woodland 
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Site Easting Northing General habitat description Photos (north, east, south, west) 

SB7 635791 6318454 Grey Box Grassy Woodland Derived Native 

Grassland 

SB8 635042 6318056 Grey Box Grassy Woodland 
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Site Easting Northing General habitat description Photos (north, east, south, west) 

SB9 636271 6317353 Dwyers Red Gum, Grey Box, Mugga Ironbark, Black 

Cypress Pine Forest 
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Site Easting Northing General habitat description Photos (north, east, south, west) 

SB10 636000 6316810 Dwyers Red Gum, Grey Box, Mugga Ironbark, Black 

Cypress Pine Forest 

SB11 635670 6316705 Dwyers Red Gum, Grey Box, Mugga Ironbark, Black 

Cypress Pine Forest 
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Site Easting Northing General habitat description Photos (north, east, south, west) 

SB12 635565 6317829 Grey Box- Ironbark Woodland 
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5. MANAGEMENT RECOMMENDTIONS

No additional management recommendations, other than those outlines in the NPM BOMP,

are required at this stage.
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Appendix A Desktop review results

Desktop search criteria 

EPBC Act Protected Matters 

Search (PMST) 

5 km buffer around central coordinate -

33.27336, 148.25818 

Only included known and likely to occur 

species  

Atlas of New South Wales (Bionet) Search criteria : Public Report of all Valid 

Records of Birds (Class: Aves) in selected 

area [North: -33.24 West: 148.38 East: 

148.53 South: -33.34] returned a total of 

82 records of 48 species. 

Birdata 

Birds Australia (BA) 

Bird list for one degree square containing 

the point 148.46891, -33.2726 

Baseline winter and spring surveys 

at Kokoda, 2014 (Baseline 2014) 

Bird species recorded during targeted 

bird surveys at Kokoda in 2014 (Umwelt, 

2014). 
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Scientific Name Common Name TSC Act Status EPBC Act Status PMST Bionet Baseline 2014 BA 

Acanthagenys rufogularis Spiny-cheeked Honeyeater  -  -  -  -  - � 

Acanthiza apicalis Inland Thornbill  -  -  -  -  - � 

Acanthiza chrysorrhoa Yellow-rumped Thornbill  -  -  -  - � � 

Acanthiza lineata Striated Thornbill  -  -  -  -  - � 

Acanthiza nana Yellow Thornbill  -  -  -  - � � 

Acanthiza pusilla Brown Thornbill  -  -  -  -  - � 

Acanthiza reguloides Buff-rumped Thornbill  -  -  -  - � � 

Acanthiza uropygialis Chestnut-rumped Thornbill  -  -  -  -  - � 

Acanthorhynchus tenuirostris Eastern Spinebill  -  -  -  -  - � 

Accipiter cirrocephalus Collared Sparrowhawk  -  -  -  -  - � 

Accipiter fasciatus Brown Goshawk  - Marine  -  -  - � 

Acrocephalus australis Australian Reed-Warbler  - Marine  -  -  - � 

Aegotheles cristatus Australian Owlet-nightjar  -  -  -  -  - � 

Alauda arvensis Eurasian Skylark  -  -  -  -  - � 

Alisterus scapularis Australian King-Parrot  -  -  -  -  - � 

Anas castanea Chestnut Teal  -  -  -  -  - � 

Anas gracilis Grey Teal  -  -  -  -  - � 

Anas platyrhynchos Northern Mallard  -  -  -  -  - � 

Anas rhynchotis Australasian Shoveler  -  -  -  -  - � 

Anas superciliosa Pacific Black Duck  -  -  -  -  - � 

Anhinga novaehollandiae Australasian Darter  -  -  -  - � � 

Anseranas semipalmata Magpie Goose Vulnerable Marine  -  -  - � 

Anthochaera carunculata Red Wattlebird  -  -  -  - � � 

Anthochaera chrysoptera Little Wattlebird  -  -  -  -  - � 

Anthochaera phrygia Regent Honeyeater Critically 

Endangered 

Endangered Likely  -  - � 

Anthus novaeseelandiae Australasian Pipit  - Marine  -  - � � 

Aphelocephala leucopsis Southern Whiteface  -  -  - � � �
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Scientific Name Common Name TSC Act Status EPBC Act Status PMST Bionet Baseline 2014 BA 

Apus pacificus Fork-tailed Swift  - CAMBA, JAMBA, ROKAMBA Likely  -   - � 

Aquila audax Wedge-tailed Eagle  -  -   - � � � 

Ardea ibis Cattle Egret  - CAMBA, JAMBA May  -  - � 

Ardea intermedia Intermediate Egret  - Marine  -  -  - � 

Ardea modesta Eastern Great Egret  - CAMBA, JAMBA Likely  -  - � 

Ardea pacifica White-necked Heron  -  -  -  -  - � 

Artamus cinereus Black-faced Woodswallow  -  -  -  -  - � 

Artamus cyanopterus Dusky Woodswallow  -  -  -  - � � 

Artamus leucorynchus White-breasted 

Woodswallow 

 -  -  -  -  - � 

Artamus personatus Masked Woodswallow  -  -  -  -  - � 

Artamus superciliosus White-browed 

Woodswallow 

 -  -  - �  - � 

Aythya australis Hardhead  -  -  -  -  - � 

Barnardius zonarius Australian Ringneck  -  -  -  -  - � 

Biziura lobata Musk Duck  - Marine  -  -  - � 

Botaurus poiciloptilus Australiasian Bittern Endangered Endangered May  -  - � 

Cacatua galerita Sulphur-crested Cockatoo  -  -  - � � � 

Cacatua roseicapillus Galah  -  -  -  - � � 

Cacatua sanguinea Little Corella  -  -  -  -  - � 

Cacatua tenuirostris Long-billed Corella  -  -  -  -  - � 

Cacomantis flabelliformis Fan-tailed Cuckoo  - Marine  -  -  - � 

Cacomantis pallidus Pallid Cuckoo  - Marine  -  -  - � 

Cacomantis variolosus Brush Cuckoo  -  -  -  -  - � 

Calamanthus pyrrhopygia Chestnut-rumped 

Heathwren 

 -  -  -  -  - �
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Scientific Name Common Name TSC Act Status EPBC Act Status PMST Bionet Baseline 2014 BA 

Calidris acuminata Sharp-tailed Sandpiper  - Bonn, CAMBA, JAMBA, 

ROKAMBA 

 -  -   - � 

Callocephalon fimbriatum Gang-gang Cockatoo Vulnerable  -  -  -  - � 

Calyptorhynchus funereus Yellow-tailed Black-

Cockatoo 

 -  -  -  - � � 

Calyptorhynchus lathami Glossy Black-Cockatoo Vulnerable  -  -  -  - � 

Carduelis carduelis European Goldfinch  -  -  -  -  - � 

Certhionyx variegatus Pied Honeyeater Vulnerable  -  -  -  - � 

Ceyx azureus Azure Kingfisher  -  -  -  -  - � 

Chalcites basalis Horsfield's Bronze-Cuckoo  - Marine  - �  - � 

Chalcites lucidus Shining Bronze-Cuckoo  - Marine  -  -  - � 

Chalcites osculans Black-eared Cuckoo  - Marine  -  -  - � 

Chenonetta jubata Australian Wood Duck  -  -  -  - � � 

Cheramoeca leucosterna White-backed Swallow  -  -  -  -  - � 

Chlidonias hybrida Whiskered Tern  - Marine  -  -  - � 

Chroicocephalus 

novaehollandiae 

Silver Gull  - Marine  -  -  - � 

Chthonicola sagittata Speckled Warbler Vulnerable  -  -  - � � 

Cincloramphus cruralis Brown Songlark  -  -  -  -  - � 

Cincloramphus mathewsi Rufous Songlark  -  -  - �  - � 

Cinclosoma punctatum Spotted Quail-thrush  -  -  -  -  - � 

Circus approximans Swamp Harrier  - Marine  -  -  - � 

Circus assimilis Spotted Harrier Vulnerable  -  -  -  - � 

Cisticola exilis Golden-headed Cisticola  -  -  -  -  - � 

Climacteris erythrops Red-browed Treecreeper  -  -  -  -  - � 

Climacteris picumnus victoriae Brown Treecreeper 

(eastern subspecies) 

Vulnerable  -  - � � � 

Colluricincla harmonica Grey Shrike-thrush  -  -  - � � �
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Scientific Name Common Name TSC Act Status EPBC Act Status PMST Bionet Baseline 2014 BA 

Columba livia Rock Dove  -  -  -  -  - � 

Coracina maxima Ground Cuckoo-shrike  -  -  -  -  - � 

Coracina novaehollandiae Black-faced Cuckoo-shrike  - Marine  - �  - � 

Coracina papuensis White-bellied Cuckoo-

shrike 

 - Marine  -  -  - � 

Coracina tenuirostris Cicadabird  - Marine  -  -  - � 

Corcorax melanorhamphos White-winged Chough  -  -  - � � � 

Cormobates leucophaea White-throated 

Treecreeper 

 -  -  -  - � � 

Corvus bennetti Little Crow  -  -  -  -  - � 

Corvus coronoides Australian Raven  -  -  - � � � 

Corvus mellori Little Raven  - Marine  -  -  - � 

Corvus tasmanicus Forest Raven  - Marine  -  - �  - 

Coturnix pectoralis Stubble Quail  - Marine  -  -  - � 

Coturnix ypsilophora Brown Quail  -  -  -  -  - � 

Cracticus nigrogularis Pied Butcherbird  -  -  - � � � 

Cracticus tibicen Australian Magpie  -  -  - � � � 

Cracticus torquatus Grey Butcherbird  -  -  - � � � 

Cygnus atratus Black Swan  -  -  - � � 

Dacelo novaeguineae Laughing Kookaburra  -  -  - � � � 

Daphoenositta chrysoptera Varied Sittella Vulnerable  -  -  -  - � 

Dendrocygna arcuata Wandering Whistling-Duck  - Marine  -  -  - � 

Dendrocygna eytoni Plumed Whistling-Duck  -  -  -  -  - � 

Dicaeum hirundinaceum Mistletoebird  -  -  - � � � 

Dromaius novaehollandiae Emu  -  -  -  -  - � 

Egretta novaehollandiae White-faced Heron  -  -  - � � 

Egretta novaehollandiae White-faced Heron  -  -  -  - � � 

Elanus axillaris Black-shouldered Kite  -  -  -  -  - � 

Elseyornis melanops Black-fronted Dotterel  -  -  -  - � � 
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Scientific Name Common Name TSC Act Status EPBC Act Status PMST Bionet Baseline 2014 BA 

Entomyzon cyanotis Blue-faced Honeyeater  -  -  -   -  � � 

Eolophus roseicapillus Galah  -   -   -  �  -  � 

Eopsaltria australis Eastern Yellow Robin  -   -   -  � � � 

Epthianura albifrons White-fronted Chat Vulnerable   -  -  �  -  � 

Epthianura aurifrons Orange Chat  -  -  -  �  -  � 

Epthianura tricolor Crimson Chat  -  -  -  �  -  � 

Erythrogonys cinctus Red-kneed Dotterel  -  -  -  �  -  � 

Eudynamys orientalis Eastern Koel  -  -  -  �  -  � 

Eurostopodus argus Spotted Nightjar  - Marine  -  �  -  � 

Eurostopodus mystacalis White-throated Nightjar  - Marine  -  �  -  � 

Eurystomus orientalis Dollarbird  - Marine  -  �  -  � 

Falco berigora Brown Falcon  -  -  -  �  -  � 

Falco cenchroides Nankeen Kestrel  - Marine  -  �  -  � 

Falco hypoleucos Grey Falcon  -  -  -   -   -  � 

Falco longipennis Australian Hobby  -  -  -   -   -  � 

Falco peregrinus Peregrine Falcon  -  -  -   -   -  � 

Falco subniger Black Falcon Vulnerable  -  -   -   -  � 

Falcunculus frontatus Crested Shrike-tit  -  -  -   -   -  � 

Fulica atra Eurasian Coot  -  -  -   -   -  � 

Gallinago hardwickii Latham's Snipe  - Bonn, CAMBA, JAMBA, 

ROKAMBA 

May  -   -  � 

Gallinula tenebrosa Dusky Moorhen  -  -  -   -   -  � 

Gallirallus philippensis Buff-banded Rail  -  -  -   -   -  � 

Geopelia cuneata Diamond Dove  -  -  -   -   -  � 

Geopelia humeralis Bar-shouldered Dove  -  -  -   -   -  � 

Geopelia striata Peaceful Dove  -   -  -  �  -  � 

Gerygone albogularis White-throated Gerygone  -  -  -   -  � � 
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Scientific Name Common Name TSC Act Status EPBC Act Status PMST Bionet Baseline 2014 BA 

Gerygone fusca Western Gerygone  -  -  - � � � 

Glossopsitta concinna Musk Lorikeet  -  -  -  - � � 

Glossopsitta pusilla Little Lorikeet Vulnerable  -  -  - � � 

Grallina cyanoleuca Magpie-lark  -  -  - � � � 

Grantiella picta Painted Honeyeater Vulnerable  -  -  -  - � 

Haliaeetus leucogaster White-bellied Sea-Eagle  - CAMBA May  -  - � 

Haliastur sphenurus Whistling Kite  - Marine  -  -  - � 

Hamirostra melanosternon Black-breasted Buzzard Vulnerable  -  -  -  - � 

Hieraaetus morphnoides Little Eagle Vulnerable  -  -  -  - � 

Himantopus himantopus Black-winged Stilt  - Marine  -  -  - � 

Hirundapus caudacutus White-throated Needletail  - CAMBA, JAMBA, ROKAMBA May  -  - � 

Hirundo neoxena Welcome Swallow  -  -  -  -  - � 

Lalage sueurii White-winged Triller  -  -   - �  - � 

Lathamus discolor Swift Parrot Endangered Endangered, Marine May  -  - � 

Leipoa ocellata Malleefowl Endangered Vulnerable Likely  -  -  - 

Lichenostomus chrysops Yellow-faced Honeyeater  -  -  -  - � � 

Lichenostomus fuscus Fuscous Honeyeater  -  -  -  - � � 

Lichenostomus leucotis White-eared Honeyeater  -  -  -  - � � 

Lichenostomus melanops Yellow-tufted Honeyeater  -  -  -  -  - � 

Lichenostomus ornatus Yellow-plumed Honeyeater  -  -  -  -  - � 

Lichenostomus penicillatus White-plumed Honeyeater  -  -  -  - � � 

Lichenostomus virescens Singing Honeyeater  -  -  -  -  - � 

Lichmera indistincta Brown Honeyeater  -  -  -  -  - � 

Lophochroa leadbeateri Major Mitchell's Cockatoo Vulnerable  -  -  -  - � 

Lophoictinia isura Square-tailed Kite Vulnerable  -  -  -  - � 

Malacorhynchus 

membranaceus 

Pink-eared Duck  -  -  -  -  - �
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Malurus cyaneus Superb Fairy-wren  -  -  - �  - � 

Malurus lamberti Variegated Fairy-wren  -  -  -  -  - � 

Manorina flavigula Yellow-throated Miner  -  -  -  -  - � 

Manorina melanocephala Noisy Miner Key 

Threatening 

Process 

 -  - � � � 

Manorina melanophrys Bell Miner  -  -  -  -  - � 

Megalurus gramineus Little Grassbird  -  -  -  -  - � 

Melanodryas cucullata Hooded Robin Vulnerable  -  -  - � � 

Melithreptus brevirostris Brown-headed Honeyeater  -  -  -  - � � 

Melithreptus gularis Black-chinned Honeyeater Vulnerable  - -  -  -  - � 

Melithreptus lunatus White-naped Honeyeater  -  -  -  -  - � 

Melopsittacus undulatus Budgerigar  -  -  -  -  - � 

Merops ornatus Rainbow Bee-eater  - Jamba May �  - � 

Microcarbo melanoleucos Little Pied Cormorant  -  -  -  -  - � 

Microeca fascinans Jacky Winter  -  -  - � � � 

Milvus migrans Black Kite  -  -  -  -  - � 

Mirafra javanica Horsfields Bushlark  -  -  -  -  - � 

Myiagra cyanoleuca Satin Flycatcher  - Bonn May  -  - � 

Myiagra inquieta Restless Flycatcher  -  -  - � � � 

Myiagra rubecula Leaden Flycatcher  -  -  -  -  - � 

Neochmia temporalis Red-browed Finch  -  -  -  -  - � 

Neophema pulchella Turquoise Parrot Vulnerable  -  -  -  - � 

Ninox connivens Barking Owl Vulnerable  -  -  -  - � 

Ninox novaeseelandiae Southern Boobook  - Marine  - �  - � 

Northiella haematogaster Blue Bonnet  -  -  -  - � � 

Nycticorax caledonicus Nankeen Night-Heron  - Marine  -  -  - � 

Nymphicus hollandicus Cockatiel  -  -  -  -  - � 

Ocyphaps lophotes Crested Pigeon  -  -  - � � �
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Oreoica gutturalis Crested Bellbird  -  -  -   -   -  � 

Oriolus sagittatus Olive-backed Oriole  -  -  -   -   -  � 

Oxyura australis Blue-billed Duck Vulnerable  -  -   -   -  � 

Pachycephala inornata Gilbert's Whistler Vulnerable  -  -   -   -  � 

Pachycephala pectoralis Golden Whistler  -  -  -   -   -  � 

Pachycephala rufiventris Rufous Whistler  -   -   -  �  -  � 

Pandion cristatus Eastern Osprey Vulnerable  Marine, Bonn May  -   -   -  

Pardalotus punctatus Spotted Pardalote  -  -  -   -  � � 

Pardalotus striatus Striated Pardalote  -   -   -  � � � 

Passer domesticus House Sparrow  -  -   -  �  -  � 

Passer montanus Eurasian Tree Sparrow  -  -  -   -   -  � 

Pelecanus conspicillatus Australian Pelican  - Marine  -   -   -  � 

Petrochelidon ariel Fairy Martin  -   -   -  �  -  � 

Petrochelidon nigricans Tree Martin  - Marine  -   -   -  � 

Petroica boodang Scarlet Robin Vulnerable  -  -   -   -  � 

Petroica goodenovii Red-capped Robin  -  -  -   -   -  � 

Petroica phoenicea Flame Robin Vulnerable Marine  -   -   -  � 

Petroica rosea Rose Robin  -  -  -   -   -  � 

Phalacrocorax carbo Great Cormorant  -  -  -   -   -  � 

Phalacrocorax sulcirostris Little Black Cormorant  -  -  -   -   -  � 

Phalacrocorax varius Pied Cormorant  -  -  -   -   -  � 

Phaps chalcoptera Common Bronzewing  -  -  -   -  � � 

Philemon citreogularis Little Friarbird  -   -  -  � � � 

Philemon corniculatus Noisy Friarbird  -   -   -  � � � 

Platalea flavipes Yellow-billed Spoonbill  -  -  -   -   -  � 

Platalea regia Royal Spoonbill  -  -  -   -   -  � 

Platycercus elegans Crimson Rosella  -  -  -   -   -  � 

Platycercus eximius Eastern Rosella  -   -   -  � � � 
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Plectorhyncha lanceolata Striped Honeyeater  -  -   - �  - � 

Plegadis falcinellus Glossy Ibis  - Bonn, CAMBA  -  -  - � 

Podargus strigoides Tawny Frogmouth  -  -  -  -  - � 

Podiceps cristatus Great Crested Grebe  -  -  -  -  - � 

Poliocephalus poliocephalus Hoary-headed Grebe  -  -  -  -  - � 

Polytelis swainsonii Superb Parrot Vulnerable Vulnerable Likely  - � � 

Pomatostomus superciliosus White-browed Babbler  -  -  -  -  - � 

Pomatostomus temporalis Grey-crowned Babbler Vulnerable  -  -  - � � 

Porphyrio porphyrio Purple Swamphen  -  -  -  -  - � 

Porzana pusilla Baillon's Crake  - Marine  -  -  - � 

Psephotus haematonotus Red-rumped Parrot  -  -  - � � � 

Psephotus varius Mulga Parrot  -  -  -  -  - � 

Purnella albifrons White-fronted Honeyeater  -  -  -  -  - � 

Ptilotula penicillatus White-plumed Honeyeater  -  -  - �  - � 

Recurvirostra novaehollandiae Red-necked Avocet  - Marine  -  -  - � 

Rhipidura albiscapa Grey Fantail  -  -  -  -  - � 

Rhipidura leucophrys Willie Wagtail  -  -   - � � � 

Rhipidura rufifrons Rufous Fantail  - Bonn May �  - � 

Rostratula australis Australian Painted Snipe Endangered Endangered , Marine, CAMBA May  -  -  - 

Scythrops novaehollandiae Channel-billed Cuckoo  - Marine  -  -  - � 

Sericornis frontalis White-browed Scrubwren  -  -  -  -  - � 

Smicrornis brevirostris Weebill  -  -  -  - � � 

Stagonopleura guttata Diamond Firetail Vulnerable  -  - �  - � 

Stictonetta naevosa Freckled Duck Vulnerable  -  -  -  - � 

Strepera graculina Pied Currawong  -  -  - � � � 

Strepera versicolor Grey Currawong  -  -  -  -  - � 

Streptopelia chinensis Spotted Dove  -  -  -  -  - � 

Struthidea cinerea Apostlebird  -  -  -  - � � 
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Sturnus tristis Common Myna  -  -  -   -    � 

Sturnus vulgaris Common Starling  -  -  -   -  � � 

Sugomel niger Black Honeyeater  -  -  -   -   -  � 

Tachybaptus novaehollandiae Australasian Grebe  -  -  -   -   -  � 

Tadorna tadornoides Australian Shelduck  -  -  -   -   -  � 

Taeniopygia bichenovii Double-barred Finch  -   -   -  �  -  � 

Taeniopygia guttata Zebra Finch  -  -  -   -   -  � 

Threskiornis molucca Australian White Ibis  - Marine  -   -   -  � 

Threskiornis spinicollis Straw-necked Ibis  - Marine  -   -   -  � 

Todiramphus pyrrhopygius Red-backed Kingfisher  -  -  -   -   -  � 

Todiramphus sanctus Sacred Kingfisher  -  Marine  -  �  -  � 

Tribonyx ventralis Black-tailed Native-hen  -  -  -   -   -  � 

Trichoglossus haematodus Rainbow Lorikeet  -  -  -   -   -  � 

Tringa glareola Wood Sandpiper  - Bonn, CAMBA, JAMBA, 

ROKAMBA 

 -   -   -  � 

Tringa stagnatilis Marsh Sandpiper  - Bonn, CAMBA, JAMBA, 

ROKAMBA 

 -   -   -  � 

Turdus merula Common Blackbird  -  -  -   -   -  � 

Turnix pyrrhothorax Red-chested Button-quail  -  -  -   -   -  � 

Turnix varius Painted Button-quail  -  -  -   -   -  � 

Turnix velox Little Button-quail  -  -  -   -   -  � 

Tyto javanica Eastern Barn Owl  -  -  -   -   -  � 

Vanellus miles Masked Lapwing  -   -   -  �  -  � 

Vanellus tricolor Banded Lapwing  -  -  -   -   -  � 

Zoothera lunulata Bassian Thrush  -  -  -   -   -  � 

Zosterops lateralis Silvereye  -  Marine  -  �  -  � 
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Appendix B Field survey results 



Scientific Name Common Name EPBC Act Status TSC Act Status SB1

17/11/2015

2:20-2:40pm 

SB1

19/11/2015

7:00-7:20am 

SB2

17/11/2015

2:40-3:00pm 

SB2

19/11/2015

7:20-7:40am 

SB3

17/11/2015

3:10-3:30pm 

SB3

19/11/2015

7:40-8:00am 

SB4

17/11/2015

3:50-4:10

SB4

19/11/2015

8:00-8:20

SB5

17/11/2015

4:15-4:35pm 

SB5

19/11/2015

8:20-8:40am 

SB6

17/11/2015

4:40-5:00pm 

SB6

18/11/2015

8:50-9:10am 

Struthidea cinerea Apostlebird  -  - � � � � � �

Gymnorhina tibicen Australian magpie  -  - � � � � � � �

Corvus coronoides Australian raven  -  - � �

Chenonetta jubata Australian wood duck  -  - 

Anthus novaeseelandiae Australasian pipit Marine  - �

Coracina novaehollandiae Black-faced cuckoo-shrikeMarine  - �

Artamus cinereus Black-faced woodswallow -  - 

Elseyornis melanops Black-fronted dotterel  -  - 

Northiella haematogaster Blue bonnet  -  - � �

Melithreptus brevirostris Brown-headed honeyeater -  - �

Acanthiza uropygialis Chestnut-rumped thornbill -  - 

Phaps chalcoptera Common bronzewing  -  - �

Ocyphaps lophotes Crested pigeon  -  - � � � � � � �

Stagonopleura guttata Diamond firetail  - V

Platycercus eximius Eastern rosella  -  - � � � � � � � � �

Eopsaltria australis Eastern yellow robin  -  - �

Eolophus roseicapilla Galah  -  - � � � � � � �

Cracticus torquatus Grey butcherbird  -  - �

Rhipidura albiscapa Grey fantail  -  - 

Colluricincla harmonica Grey shrike-thrush  -  - �

Pomatostomus temporalis Grey-crowned babbler (eastern subspecies)  - V � � � � �

Microeca fascinans Jacky winter  -  - 

Alisterus scapularis Australian King-parrot  -  - �

Dacelo novaeguineae Laughing kookaburra  -  - � �

Grallina cyanoleuca Magpie-lark Marine  - � � � � � � � � �

Manorina melanocephala Noisy miner  - Key threatening process � � � � � � � � � �

Anas superciliosa Pacific black duck  -  - �

Cracticus nigrogularis Pied Butcherbird  -  - �

Strepera graculina Pied currawong  -  - � � �

Petroica goodenovii Red-capped robin  -  - 

Merops ornatus Rainbow bee-eater Marine, JAMBA  - �

Anthochaera carunculata Red wattlebird  -  - �

Psephotus haematonotus Red-rumped parrot  -  - � � �

Megalurus mathewsi Rufous songlark  -  - 

Pachycephala rufiventris Rufous whistler  -  - 

Pardalotus striatus Striated pardalote  -  - � �

Plectorhyncha lanceolata Striped honeyeater  -  - 

Cacatua galerita Sulphur-crested cockatoo -  - �

Malurus cyaneus Superb fairywren  -  - 

Polytelis swainsonii Superb parrot V V � � � � � � � � �

Smicrornis brevirostris Weebill  -  - � � � �

Hirundo neoxena Welcome swallow Marine  - 

Gerygone fusca Western gerygone  -  - 

Haliastur sphenurus Whistling kite Marine  - 

Lichenostomus leucotis White-earred honeyeater 

 Egretta novaehollandiae White-faced heron  -  - 

Lichenostomus penicillatusWhite-plumed honeyeater  -  - � �

Cormobates leucophaea White-throated treecreeper -  - �

Corcorax melanorhamphosWhite-winged chough  -  - � � � �

Lalage tricolor White-winged triller  -  - �

Rhipidura leucophrys Willie wagtail  -  - � � �

Lichenostomus chrysops Yellow-faced honeyeater  -  - 

Acanthiza chrysorrhoa Yellow-rumped thornbill  -  - � � �



Scientific Name Common Name EPBC Act Status TSC Act Status SB7

17/11/2015

5:00-5:20pm 

SB7

19/11/2015

9:00-9:20am 

SB8

17/11/2015

5:20-5:40pm

SB8

19/11/2015

9:20-9:40am

SB9

18/11/2015

2:00-2:20pm

SB9

20/11/2015

7:40-8:00am

SB10

18/11/2015

3:00-3:20pm

SB10

20/11/2015

8:30-8:50am

SB11

18/11/2015

3:20-3:40pm

SB11

20/11/2015

8:00-8:20am

SB12

18/11/2015

4:00-4:20pm

SB12

20/11/2015

9:00-9:20am

Incidentals 

Struthidea cinerea Apostlebird  -  - � � � � �

Gymnorhina tibicen Australian magpie  -  - � � � � � �

Corvus coronoides Australian raven  -  - � �

Chenonetta jubata Australian wood duck  -  - � �

Anthus novaeseelandiae Australasian pipit Marine  - 

Coracina novaehollandiae Black-faced cuckoo-shrikeMarine  - 

Artamus cinereus Black-faced woodswallow -  - �

Elseyornis melanops Black-fronted dotterel  -  - � �

Northiella haematogaster Blue bonnet  -  - 

Melithreptus brevirostris Brown-headed honeyeater -  - �

Acanthiza uropygialis Chestnut-rumped thornbill -  - �

Phaps chalcoptera Common bronzewing  -  - 

Ocyphaps lophotes Crested pigeon  -  - � � � � � � �

Stagonopleura guttata Diamond firetail  - V �

Platycercus eximius Eastern rosella  -  - � � � �

Eopsaltria australis Eastern yellow robin  -  - � �

Eolophus roseicapilla Galah  -  - � � � � � � �

Cracticus torquatus Grey butcherbird  -  - 

Rhipidura albiscapa Grey fantail  -  - � � � �

Colluricincla harmonica Grey shrike-thrush  -  - � �

Pomatostomus temporalis Grey-crowned babbler (eastern subspecies) - V � � � �

Microeca fascinans Jacky winter  -  - � � �

Alisterus scapularis Australian King-parrot  -  - 

Dacelo novaeguineae Laughing kookaburra  -  - � �

Grallina cyanoleuca Magpie-lark Marine  - � � � � �

Manorina melanocephala Noisy miner  - Key threatening process � � � � � � �

Anas superciliosa Pacific black duck  -  - �

Cracticus nigrogularis Pied Butcherbird  -  - �

Strepera graculina Pied currawong  -  - � �

Petroica goodenovii Red-capped robin  -  - �

Merops ornatus Rainbow bee-eater Marine, JAMBA  - �

Anthochaera carunculata Red wattlebird  -  - � � �

Psephotus haematonotus Red-rumped parrot  -  - � � � � �

Megalurus mathewsi Rufous songlark  -  - � � �

Pachycephala rufiventris Rufous whistler  -  - � � � � � � �

Pardalotus striatus Striated pardalote  -  - � � � � � � �

Plectorhyncha lanceolata Striped honeyeater  -  - �

Cacatua galerita Sulphur-crested cockatoo -  - 

Malurus cyaneus Superb fairywren  -  - �

Polytelis swainsonii Superb parrot V V � � � � � �

Smicrornis brevirostris Weebill  -  - � � � � � �

Hirundo neoxena Welcome swallow Marine  - � �

Gerygone fusca Western gerygone  -  - � � �

Haliastur sphenurus Whistling kite Marine  - �

Lichenostomus leucotis White-earred honeyeater 

 Egretta novaehollandiae White-faced heron  -  - � �

Lichenostomus penicillatusWhite-plumed honeyeater -  - � � � �

Cormobates leucophaea White-throated treecreeper -  - � � � � � � �

Corcorax melanorhamphosWhite-winged chough  -  - � �

Lalage tricolor White-winged triller  -  - 

Rhipidura leucophrys Willie wagtail  -  - � � � � �

Lichenostomus chrysops Yellow-faced honeyeater  -  - � � �

Acanthiza chrysorrhoa Yellow-rumped thornbill  -  - � �
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