
 

Astron Environmental Services 
129 Royal Street 
East Perth WA 6004 
Phone: (08) 9421 9600 
Fax:  (08) 9421 9699  
Email: perth@astron.com.au 

 

 
 

Report Reference: 17602-13-AMP-1Rev0_140403 

 

Steedman's Gum Conservation Management Plan 
For Operational and Closure Stages 

Spotted Quoll Mine 

April 2014 

 

Prepared for 
Western Areas Ltd 

 

mailto:perth@astron.com.au


 

 



 

 
© Copyright 2012 Astron Environmental Services Pty Ltd. All rights reserved. 
This document and information contained in it has been prepared by Astron Environmental Services under the terms and conditions of its 
contract with its client. The report is for the clients use only and may not be used, exploited, copied, duplicated or reproduced in any form 
or medium whatsoever without the prior written permission of Astron Environmental Services or its client. 

Steedman's Gum Conservation Management Plan  
For Operational and Closure Stages – Spotted Quoll Mine 

Prepared for 
Western Areas Ltd 

 

Job Number: 17602-13 

Reference:  17602-13-AMP-1Rev0_140403 

 

 

 

 

 

 

 

 

Revision Status 

Rev Date Description Author(s) Reviewer 

A 24/02/2014 Draft Issued for Client Review 
Merrilyn Barnes 
Robert Archibald 

Vanessa Clarke 

0 03/04/2014 Final 
Merrilyn Barnes 
Robert Archibald 

Vanessa Clarke 

 

Approval 

Rev Date Issued to Authorised by 

 Name Signature 

A 25/02/2014 Western Areas Limited Sam Atkinson  

0 03/04/2014 Western Areas Limited Sam Atkinson  
 



Western Areas Limited 
Steedman's Gum Conservation Management Plan for Operational and Closure Stages - Spotted Quoll Mine, 
April 2014 

 Page | ii 

Abbreviations 

Abbreviation Definition 

BOM Bureau of Meteorology 

DEC Department of Environment and Conservation 

DEWHA Department of Environment Water Heritage and the Arts 

DFES Department of Fire and Emergency Services (formally FESA) 

DPaW Department of Parks and Wildlife 

DRF Declared rare flora 

DMP Department of Mines and Petroleum 

DoE Department of Environment 

EPA Environmental Protection Authority 

EPBC Act Environment Protection and Biodiversity Conservation Act 1999 

FESA Fire and Emergency Services Authority (now DFES) 

km Kilometres 

m Metres 

WC Act Wildlife Conservation Act 1950 

WSA Western Areas Limited 
 

 

 



Western Areas Limited 
Steedman's Gum Conservation Management Plan for Operational and Closure Stages - Spotted Quoll Mine, 
April 2014 

 Page | iii 

Table of Contents 

1 Introduction ..................................................................................................................................... 1 

1.1 Background ............................................................................................................................. 1 

1.2 Purpose and Scope .................................................................................................................. 1 

1.3 Legislative Requirements ........................................................................................................ 3 

1.3.1 Commonwealth Legislative Requirements ................................................................. 3 

1.3.2 Western Australian Legislative Requirements ............................................................ 3 

1.4 Objectives ................................................................................................................................ 4 

1.5 Review of this Management Plan ........................................................................................... 5 

2 Site Description ................................................................................................................................ 6 

2.1 Overview ................................................................................................................................. 6 

2.2 Project Area ............................................................................................................................. 6 

3 Species Description .......................................................................................................................... 8 

3.1 Conservation Status ................................................................................................................ 8 

3.2 Distribution of Eucalyptus steedmanii .................................................................................... 8 

3.3 Threatening Processes to Eucalyptus steedmanii ................................................................... 9 

3.4 Potential Threats to Eucalyptus steedmanii at the Spotted Quoll Mine ................................ 9 

4 Proposed Management Strategies ................................................................................................ 10 

4.1 Avoidance .............................................................................................................................. 10 

4.2 Population Mapping and Demarcation ................................................................................. 10 

4.3 On Site Awareness ................................................................................................................ 11 

4.4 Access Management ............................................................................................................. 11 

4.5 Dust Management ................................................................................................................ 11 

4.5.1 Reduction of Dust Impacts Due to Change In Mining Operations ............................ 12 

4.5.2 Dust Management Strategies ................................................................................... 12 

4.6 Fire Management .................................................................................................................. 12 

4.6.1 Fire Management Strategies ..................................................................................... 13 

5 Monitoring Program ...................................................................................................................... 14 

5.1 Review of the Monitoring Program ...................................................................................... 14 

5.2 Monitoring During Operations .............................................................................................. 14 



Western Areas Limited 
Steedman's Gum Conservation Management Plan for Operational and Closure Stages - Spotted Quoll Mine, 
April 2014 

 Page | iv 

5.2.1 Census ....................................................................................................................... 15 

5.2.2 Plant Health Monitoring (Observations) ................................................................... 15 

5.2.3 Plant Health Monitoring (Ratings) ............................................................................ 15 

5.2.4 Dust Deposition (Gauges) ......................................................................................... 16 

5.2.5 Dust Deposition (Plants) ........................................................................................... 16 

5.2.6 Fuel Load ................................................................................................................... 16 

5.2.7 Miscellaneous Potential Threats ............................................................................... 17 

5.3 Closure .................................................................................................................................. 17 

5.4 Contingency Planning ............................................................................................................ 17 

6 Offsets............................................................................................................................................ 19 

7 Responsibilities and Reporting ...................................................................................................... 20 

7.1 Responsibilities...................................................................................................................... 20 

7.2 WSA Registered Manager ..................................................................................................... 20 

7.3 WSA Environmental Manager ............................................................................................... 20 

7.4 WSA Mine Manager .............................................................................................................. 20 

7.5 Site Personnel ....................................................................................................................... 20 

7.6 Records and Reporting .......................................................................................................... 21 

8 References ..................................................................................................................................... 22 
 

List of Figures 

Figure 1: Eucalyptus steedmanii population locations. .......................................................................... 2 

Figure 2: The Spotted Quoll mine site and surrounding populations of E. steedmanii. ......................... 7 

List of Plates 

Plate 1: Eucalyptus steedmanii mallee form. Image from Department of Parks and Wildlife (2014). ... 8 

List of Tables 

Table 1: Summary of monitoring requirements during operations and closure. “Plant” refers to an E. 
steedmanii individual. ........................................................................................................................... 14 

Table 2: Astron formulated dust deposition rating. ............................................................................. 16 

Table 3: Contingency monitoring schedule relevant to E. steedmanii threats that are directly 
monitored. ............................................................................................................................................ 18 

 
 



Western Areas Limited 
Steedman's Gum Conservation Management Plan for Operational and Closure Stages - Spotted Quoll Mine, 
April 2014 

 Page | v 

List of Appendices 

Appendix A: Steedman’s Gum Conservation Management Plan – Spotted Quoll Mine, Shire of 
Kondinin (August 2009) 

Appendix B: Australian Government (DEWHA) Approval EPBC Ref: 2008/4443 

Appendix C: Eucalyptus steedmanii Management Plan – Spotted Quoll Mine, Shire of Kondinin (June 
2009) 

Appendix D: Statement that a proposal may be implemented (pursuant to the provisions of the 
Environmental Protection Act 1986) Statement No: 808 

Appendix E: Forrestania Eucalyptus steedmanii Monitoring Program Review 



Western Areas Limited 
Steedman's Gum Conservation Management Plan for Operational and Closure Stages - Spotted Quoll Mine, 
April 2014 

 Page | 1 

1 Introduction 

Western Areas Limited (WSA) operates the Spotted Quoll and Flying Fox nickel mines (the 
Forrestania Project) situated 160 kilometres (km) south of Southern Cross in Western Australia 
(Figure 1). Approval for the Spotted Quoll Project comprising an open cut mine and associated 
infrastructure on Mining Lease 77/00583 and the haul road on Mining Lease 77/00545 was granted 
by the State (Ministerial Statement 808) and Commonwealth Governments (EPBC Ref 2008/4443) in 
2009. 

The Steedman’s Gum (Eucalyptus steedmanii) Conservation Management Plan for Operational and 
Closure Stages (this management plan) provides a framework for the impact assessment and 
management of this vulnerable listed species. This management plan has been revised and updated 
to reflect new information on the populations of E. steedmanii and to also reflect the current 
operational practices at the Spotted Quoll Mine (the mine). 

 Background 1.1

The ‘Steedman’s Gum Conservation Management Plan - Spotted Quoll Mine, Shire of Kondinin 
(Coffey 2009a) (Appendix A) was developed in response to project approval conditions applied by 
the Commonwealth following referral of the Spotted Quoll mine project under the Environment and 
Biodiversity Conservation Act 1999 (EPBC Act) (approval number EPBC Ref 2008/4443), (Appendix B). 

The ‘Eucalyptus steedmanii Management Plan - Spotted Quoll Mine, Shire of Kondinin’ (Coffey 
2009b) (Appendix C) was prepared and submitted to the Western Australian Environment Protection 
Authority (EPA) to meet project approval conditions under Ministerial Statement 808 (Appendix D) 

In 2010, mining methods changed from open cut to below-ground. With this change and the 
availability of several years of monitoring data, WSA decided  to update the management plans to 
reflect the current operational conditions as well as to update information on the condition of E. 
steedmanii populations adjacent to the mine.  

This management plan focuses on the current operational stages and later closure stages of the 
mining operations.  Additionally, in order to provide ease of implementation, the requirements of 
conditions by both the Commonwealth and the State are managed under one document, where 
previously they were dealt with in two separate documents (Appendix A and Appendix C). 

 Purpose and Scope 1.2

The purpose of this management plan is to provide measures to ensure the protection of  
E. steedmanii populations within the project area for the operational and closure stages of the 
Spotted Quoll Mine. 

A comprehensive revision of the current monitoring requirements was conducted by Astron 
Environmental Services (Astron) and reported in the Forrestania Eucalyptus steedmanii Monitoring 
Program Review (Appendix E). This management plan provides the newly developed monitoring 
program (refer section 5) which incorporates the results from the Monitoring Program Review. 
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 Legislative Requirements 1.3

The following sections provide an overview for the legislative requirements for the management and 
monitoring of E. steedmanii. This management plan has been produced to meet both the 
Commonwealth and Western Australian State Government legislative requirements. 

1.3.1 Commonwealth Legislative Requirements 

Eucalyptus steedmanii is listed for protection under the EPBC Act. Under the Act the species has 
been assigned a protection status of ‘Vulnerable’. The Spotted Quoll Mine was referred to the 
Commonwealth for assessment under the EPBC Act and was considered a “Controlled Action”.  

The resulting assessment and Ministerial Approval (EPBC Ref 2008/443) provides the following 
conditions relevant to E. steedmanii: 

“In order to protect the Steedman’s Gum (Eucalyptus steedmanii), the person taking the 
action must: 

a) Prior to the clearance of native vegetation, provide for the Ministers approval a detailed 
Species Conservation Management Plan (the Steedman’s Gum Conservation Plan) for 
monitoring and managing impacts of the Steedman’s Gum populations within the Spotted 
Quoll project (as described in the EPBC referral). The Steedman’s Gum Conservation Plan 
must include a monitoring program and detail measures for ensuring the on-going viability 
of all Steedman’s Gum populations within the Spotted Quoll project. 

b) If it is established through the monitoring program that the viability of any Steedman’s 
Gum population within the Spotted Quoll project area is threatened, provide for the 
Ministers approval a Contingency Plan to outline actions to reduce, mitigate or offset 
impacts on Steedman’s Gum populations within the Spotted Quoll project area. 

The approved Steedman’s Gum Conservation Management Plan must be implemented. 

The approved Contingency Plan (if required) must be implemented.” 

1.3.2 Western Australian Legislative Requirements 

Under the Wildlife Conservation Act 1950 (WC Act), the Minister for the Environment may declare 
species of flora to be protected if they are considered to be in danger of extinction, rare or 
otherwise in need of special protection. Schedules 1 and 2 of the WC Act (rare flora) deal with those 
species that are threatened and those that are presumed extinct, respectively. Eucalyptus 
steedmanii is declared rare flora under the WC Act. 

WSA obtained approval to implement the Spotted Quoll Mine under the Environmental Protection 
Act 1986 (EP Act) on 17 September 2009 under conditions set out in Ministerial Statement 808. The 
conditions relevant to E. steedmanii are: 

6-1 The proponent shall not cause the loss of the Declared Rare Flora Eucalyptus steedmanii 
from the implementation of the proposal. 

6-2 Prior to ground disturbing activities, the proponent shall undertake baseline monitoring of 
the health and abundance of the Declared Rare Flora Eucalyptus steedmanii populations 2, 3, 
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3b, 7 and population 1. (including in close proximity to the haul road and the population 
fragment to the west of the haul road) identified in Figure 3, schedule 1. 

6-3 The proponent shall monitor impacts on the health and abundance of the Declared Rare 
Flora Eucalyptus steedmanii populations as identified in condition 6-2, from activities 
undertaken in implementing the proposal.  This monitoring shall be carried out to the 
satisfaction of the Chief Executive Office of the Department of Environment and 
Conservation. 

6-4 The proponent shall submit annually the results of monitoring required by condition 6-3 to 
the Chief Executive Officer of the Department of Environment and Conservation. 

6-5 In the event that monitoring required by condition 6-3 indicates a decline in the health or 
abundance of Declared Rare Flora Eucalyptus steedmanii outside the areas to be cleared: 

1.  the proponent shall report such findings to the Chief Executive Officer of the Department 
of Environment and Conservation within 21 days of the decline being identified; 

2. provide evidence which allows determination of the cause of the decline; 

3. if determined by Chief Executive Officer of the Department of Environment and 
Conservation to be a result of activities undertaken in implementing the proposal, the 
proponent shall submit actions to be taken to remediate the decline to the Chief 
Executive Officer; and 

4. the actions to remediate the decline of Declared Rare Flora shall be undertaken upon 
approval of the Chief Executive Officer of the Department of Environment and 
Conservation. 

6-6  The proponent shall make the monitoring reports required by condition 6-5 publicly available 
in a manner approved by the Chief Executive Officer of the Department of Environment and 
Conservation. 

 Objectives  1.4

The objectives for this management plan are to: 

• prevent potential adverse impacts on E. steedmanii populations in or adjacent to the 
Spotted Quoll mine site 

• outline the monitoring program to monitor the impacts on E. steedmanii from mining 
activities 

• raise awareness about E. steedmanii. 

The above objectives will be achieved by: 

• documenting the distribution of the species within the project area 

• providing detailed species description and its preferred habitat 

• identifying threatening processes to the species arising from mining operations 

• developing strategies to reduce avoidable adverse impacts on the species 
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• identifying offsets to mitigate potential adverse impacts on the species 

• outlining a monitoring program that aims to detect a decline in the health of local 
E. steedmanii populations associated with the mining activities 

• allocating responsibilities for the implementation of this management plan. 

 Review of this Management Plan 1.5

This management plan will be reviewed every four years or in the advent of any of the following: 

• Significant changes to the operations of the mine which may impact on E. steedmanii. 

• Significant changes to the current information, mapping and census information of 
E. steedmanii. 

• Significant changes to the mining footprint including expansion of the mine that would 
impact on E. steedmanii. 
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2 Site Description 

This section provides a brief overview of the site description. More detailed information is 
documented in the Steedman’s Gum Conservation Management Plan – Spotted Quoll Mine, Shire of 
Kondinin (Coffey 2009a), (Appendix A). 

 Overview 2.1

A detailed description of the project area can be found in the Environmental Protection Statement 
(EPS) document that was submitted to the EPA for assessment in 2008.  

Botanical surveys conducted on site indicate that six vegetation types are present in the project area 
including: 

1. eucalypt woodland 

2. eucalypt mallee woodland 

3. salmon gum woodland  

4. sand plain heath 

5. casuarina shrubland 

6. rocky outcrop. 

Eucalyptus steedmanii is present in the eucalypt woodland vegetation type.  Botanica (2009) 
considered that the majority of the vegetation is in ‘good’ condition according to the Keighery (1994) 
condition rating scale.  The condition rating ‘good’ is defined as: “the vegetation structure being 
significantly altered, by very obvious signs of multiple disturbances, but retains basic vegetation 
structure or the ability to regenerate it” (Keighery 1994). 

 Project Area 2.2

The project area that applies to this management plan is the area and site layout as shown in the 
Western Australian Government Ministerial Statement 808, Schedule 1, (Appendix D) and Figure 2. 
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3 Species Description 

Eucalyptus steedmanii is described as a small erect tree or mallee up to 8 metres (m) to 12 m high.  It 
has a distinctive habit of producing numerous ascending branches from low on the trunk to form a 
very dense crown (Brown et al. 1998; Leigh et al. 1984). The smooth bark ranges from grey to bright 
coppery in colour.  Stalked juvenile leaves are 9 centimetres (cm) long and 3 cm wide, while adult 
leaves are glossy olive green, up to 8 cm long and 1.5 cm wide, and are crowded with oil veins 
(Brown et al. 1998). Buds are yellowish- brown, held on long stalks and are square in cross-section. 
The buds are pendulous and appear in threes in the leaf axils. The species usually flowers in January 
to March and the flowers are usually cream or yellow (Brown et al. 1998). The fruits, up to 2.2 cm 
long and 1.7 cm in diameter, are longitudinally winged (Brown et al. 1998). A more detailed 
description of E. steedmanii can be found in Coffey (2009a) (Appendix A). 

 

Plate 1: Eucalyptus steedmanii mallee form. Image from Department of Parks and Wildlife (2014). 

 Conservation Status 3.1

Eucalyptus steedmanii is declared as rare flora under the WC Act and listed as ‘Vulnerable’ under the 
EPBC Act. 

 Distribution of Eucalyptus steedmanii 3.2

According to Coffey (2009a), Botanica recorded eight populations of E. steedmanii during their 2007 
flora survey (Botanica Consulting 2008). An additional population was also recorded during surveys 
in February 2009 (Botanica 2009). The number of plants in each population ranged from one to 
greater than 1,000 plants (Botanica 2008). The location of known populations in relation to the 
project area are shown in Figure 1. Populations of E. steedmanii and associated monitoring transects 
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and location of dust monitoring gauges within the Spotted Quoll mining tenement are shown in 
Figure 2. 

 Threatening Processes to Eucalyptus steedmanii 3.3

Eucalyptus steedmanii has a limited geographic distribution and no populations are currently within 
conservation reserves. The Commonwealth Department of Environment (DoE) has identified fire as 
the key threatening process to E. steedmanii. Fire kills adult plants but regeneration by seed has 
been observed following fire (Coffey 2009b). All populations were thought to be burnt in a fire in 
1994, however monitoring undertaken by Botanica on behalf of WSA suggests that the populations 
are recovering since the fire in 1994 and in particular, the results suggest that the seed levels are 
increasing (Coffey 2009b). 

The main potential threat to E. steedmanii has been identified as mining operations, firebreak 
maintenance and recreational activities. Populations near mining activities may be damaged through 
mining exploration (Department Environment Water Heritage and the Arts (DEWHA) 2008). 

 Potential Threats to Eucalyptus steedmanii at the Spotted Quoll Mine 3.4

The principal threats to E. steedmanii at the Spotted Quoll mine include: 

• Direct loss attributable to vegetation clearing for the mining and associated infrastructure. 

• Unintentional clearing of individual plants or populations. 

• Indirect loss due to mining activities, in particular: dust, spillage of saline water and use of 
saline water for dust suppression along unsealed roads. 

• Loss of plants or populations due to fire or fire management activities. 

While dewatering is required at the Spotted Quoll mine site, it is considered highly unlikely that the 
dewatering activities would result in the death of individual plants or populations. E. steedmanii 
populations are considered highly unlikely to rely on local groundwater supplies due to the depth to 
groundwater (30 m below ground level) and the hypersaline characteristics of the groundwater. 
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4 Proposed Management Strategies 

This section provides details of the management strategies that will be used to mitigate impacts on 
E. steedmanii. The primary strategy is to avoid impacts, however contingencies are also provided.  
Management strategies discussed in this section relate to the current operational conditions of the 
mine. Strategies implemented during the construction and open-pit mining operations were 
presented in the 2009 Conservation Management Plan (Appendix A) and subsequently reported in 
the WSA annual reports from 2010 to 2013. 

 Avoidance 4.1

The primary management strategy to prevent impacts on E. steedmanii is to avoid the impact. No 
individual plants or populations are located in proposed clearing areas. However, several plants and 
populations are located in close proximity to the clearing envelope. Additionally, there are plants 
located within 27 metres (m) of the haul road; 73 m to the south of the pit; and 60 m east of the 
administration area. 

Prior to any clearing activities WSA will undertake targeted site surveys to accurately delineate 
E. steedmanii plants and populations in close proximity to any proposed clearing areas. As part of 
the targeted survey, the location of each population will be recorded using GPS as well as details 
relating to population size (recorded as areas occupied and numbers of individual plants). All 
information for the targeted survey’s will be recorded and incorporated into the mine plan and used 
to identify individual plants or populations that may be at threat of being impacted.  If there is any 
likelihood that E. steedmanii cannot be avoided, WSA will apply for approval to Department of Parks 
and Wildlife (DPaW) for a permit to take declared rare flora (DRF). 

The mine plan has been designed to avoid local populations of E. steedmanii including: 

• The waste rock dump has been positioned to be more than 340 m from the nearest 
E. steedmanii population. 

• The alignment of the haul road and infrastructure corridor has been designed to avoid  
E. steedmanii populations with the closest point being located 27 m from the nearest 
population (Figure 2). 

• The pit is located approximately 73 m from the nearest E. steedmanii population. 

Additional to avoiding impacts to E. steedmanii, the following strategies will be implemented. 

 Population Mapping and Demarcation 4.2

All known locations of E. steedmanii populations have been accurately mapped using a GPS and will 
be updated and incorporated into the mine planning.  Eight populations have been mapped (Figure 
1) and a census of the population is updated every four years. Prior to any ground disturbing 
activities, all known locations of E. steedmanii will be identified and marked.  This is conducted by: 

• Delineating clearing boundaries with high visibility flagging. 

• Erection of protective fencing adjacent to the works to protect populations from 
unintentional clearing. 

• Installing signage at DRF exclusion zones to warn personnel that E. steedmanii is present. 

• WSA environmental staff supervising all clearing activities. 
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 On Site Awareness 4.3

Awareness, education and understanding E. steedmanii by personnel of the Spotted Quoll mine site 
is of high importance. Raising awareness of this species will assist in minimising the accidental 
damage or loss of the species. Prior to any ground disturbing activities: 

• WSA will ensure information in regards to E. steedmanii is included in all environmental 
management training, inductions and responsibilities for staff and contractor. 

• WSA personnel will provide information at staff and contractor toolbox meeting as well as 
regular presentations at site meetings. In particular the use of photos and details of 
E. steedmanii will be provided to assist with identification of the species in the field. 
Additionally, information in regards to known locations of the species, management 
strategies and incident reporting will be provided to all staff and contractors. 

• In addition, as spillage of saline water has the potential to impact on E. steedmanii health, 
the Mine Manager must notify the Environmental Manager of any incidence of a spill within 
E. steedmanni populations. 

 Access Management 4.4

Vehicle access into areas with E. steedmanii will be restricted. Access will be via the designated haul 
roads only; including the infrastructure and haul road corridor between the Spotted Quoll mine and 
the Flying Fox mine to the north. 

Access to areas containing E. steedmanii will be prohibited except for monitoring purposes. Signage 
will be installed warning personnel of the presence of DRF. In the event that access isn't required, 
permission will be required from the WSA Environmental Manager and access is to be undertaken 
under supervision of the Environmental Manager. 

 Dust Management 4.5

Dust may be generated into areas containing E. steedmanii as a result of the disturbance of fine 
particles derived from soil and rock, the handling of bulk construction material such as crushed hard 
rock aggregate, and the clearing of vegetation and disturbance of soil (Coffey 2009a). Effects are 
usually localised and depend on the size of the dust particles and the strength of distributing factors 
and usually decrease rapidly with the separation from the source (Coffey 2009a). 

Dust is more likely to be a hazard close to the mine (e.g. less than 1,000 m) while further away from 
the mine, dispersion reduces this hazard for a given wind speed and direction (Coffey 2009a). Under 
adverse weather conditions dust can travel considerable distances, potentially resulting in its 
deposition on E. steedmanii populations. Extreme levels of dust deposition can stress vegetation by 
blocking stomata which impacts on gas exchange and reducing light availability which reduces 
photosynthetic ability and limits plant growth. 

Climate data from Hyden (approximately 80 km east of the mine) indicated that the average wind 
speeds vary throughout the year from 6.2 to 10.3 km per hour in the morning to 8.1 to 10.7 km per 
hour in the afternoon. During summer the prevailing winds are easterlies in the morning and strong 
south easterlies in the afternoon. Throughout winter the morning winds are more north-westerly 
with lighter more directionally variable winds experienced in the afternoon (Coffey 2009a).  
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The mine is located in a semi-arid environment, experience dry summer months, during which time 
dust generation is expected to be at a peak. The greatest potential for impact will be within the 
immediate environs of mining activities and on the surrounding vegetation (Coffey 2009a). 

Mining activities that are likely to generate dust include: 

• removal of vegetation and topsoil 

• light and heavy vehicle movement over unpaved surfaces 

• construction of haul road and tracks 

• drilling and blasting  

• operations such as pit excavation and overburden and waste removal  

• ore handling 

• ore transport  

• stock piling. 

4.5.1 Reduction of Dust Impacts Due to Change In Mining Operations 

A key change in the potential impacts of dust on E. steedmanii was made when the majority of the 
mining operations were changed from open pit to underground mining. Dust had a high probability 
of impact when the mine was in construction and open pit phases of its operation. The current 
phase of operation (underground) has reduced the likelihood of dust generation considerably.  

4.5.2 Dust Management Strategies 

Specific dust management activities will include: 

• Stabilisation of topsoil stockpiles with either salvaged vegetation or stabilizing emulsion. 

• Restriction of vehicle speeds in high risk dust-generating areas. 

• Application of dust suppression methods along haul roads to minimize dust emissions using 
water carts with dribble bars during dry dusty periods (Water used for dust suppression of 
roads will be from dewatering operations). 

• Where E. steedmanii populations are located adjacent to areas being watered, runoff will be 
prevented by constructing earth bunds where necessary. 

Dust deposition gauges have been installed at E. steedmanii populations that are at the highest risk 
of impact from dust. For example, those populations that are located adjacent to the haul road and 
also the population south of the pit. 

 Fire Management 4.6

According to Coffey (2009a) the Forrestania region was last burnt in 1994. This fire contributed to 
pressures on seed levels of E. steedmanii and placed the conservation of this species at risk from 
further fires (Coffey 2009a). 

Fires in the project area can be started from natural sources (e.g. lightning strikes) or accidental 
ignition from personnel or mining operations.  
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4.6.1 Fire Management Strategies 

WSA will manage the risk of fire from the principle of avoidance and will implement the following 
fire management strategies: 

• Construct and maintain firebreaks in the Project area in line with legislative requirements 
(the Bush Fires Act 1954). 

• Fire breaks will avoid all the E. steedmanii populations. 

• Provided appropriate on-site fire-fighting equipment including water tanker with pumps, fire 
extinguishers and equipment on vehicles. 

• Provide adequate training for on-site staff in fire prevention and management.  Firefighting 
staff will be informed of the presence of E. steedmanii populations. 

• Undertake annual fuel-loading assessment in the areas surrounding the mine.  The results of 
the assessment will be discussed with DPaW and the Department of Fire and Emergency 
Services (DFES) to consider the most appropriate management options. 
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5 Monitoring Program 

Eucalyptus steedmanii populations will be monitored to enable early detection of adverse impacts as 
a result of mining activities. Populations 1, 2, 3 and 7 are considered potential impact areas; 
although, Populations 2 and 7 are not considered potential impact areas for dust deposition.  
Populations 4 and 5 are treated as control populations for regular monitoring. Populations 6 and 8 
are only monitored during four yearly censuses and are treated as controls (Botanica 2014). The 
monitoring actions are outlined for each of the following three phases: prior to the commencement 
of any additional clearing operation, and closure. As at 2014, the mine was in the operations phase. 

 Review of the Monitoring Program 5.1

A comprehensive review of the existing monitoring program which was established in 2009 was 
conducted by Astron in 2014 and is reported in the Forrestania Eucalyptus steedmanii Monitoring 
Program Review (Appendix E).  The monitoring program review identified opportunities to improve 
both the effectiveness and the efficiency of the monitoring program. Monitoring data to date 
indicates that E. steedmanii is generally very healthy and has not been negatively affected by 
construction or operations associated with the mine (Astron 2014). Given this, it was recommended 
that the frequency of some of the monitoring activities could reasonably be reduced. The current 
risk of impact is low for dust and other threatening processes, and variation in results for tree health 
and reproduction from one monitoring survey to the next, is minimal and not declining. However, 
monitoring effectiveness could be improved by incorporating additional measures during each 
survey: tree health ratings using a finer scale and rating abundance of fruit on each tree (Astron 
2014).  

The following sections outline the newly revised monitoring program incorporating the results of the 
monitoring program review.  

 Monitoring During Operations 5.2

The monitoring requirements during operations are summarised in Table 1.  

Table 1: Summary of monitoring requirements during operations and closure. “Plant” refers to an E. steedmanii 
individual. 

Activity Parameters Populations Frequency 

Census • Plant density 
• Plant condition rating 
• Reproductive status 

1 to 8^ Four yearly. 

E. steedmanii 
health monitoring 
(observation) 

• Visual observations and 
photographs 

1, 3A/3B and plants 
identified by 
Botanica (2009) 

Quarterly. 
 

E. steedmanii 
health monitoring 
(ratings) 

• Plant condition rating 
• Presence of seed 
• Seed development 
• Recruitment 

1,2, 3A/3B and 7. 
4, 5 and 6. 

Quarterly. 
Annually. 

Dust deposition 
(gauges) 

• Weight per unit area per unit 
time 

At-risk populations 
and control areas* 

Quarterly. 

Dust deposition 
(E. steedmanii) 

• Deposition rating At-risk populations 
and control areas* 

Quarterly. 



Western Areas Limited 
Steedman's Gum Conservation Management Plan for Operational and Closure Stages - Spotted Quoll Mine, 
April 2014 

 Page | 15 

Activity Parameters Populations Frequency 

Fuel Load • Unspecified Areas surrounding 
Spotted Quoll 
operations. 

Annual. 

Miscellaneous 
potential threats 

• Unintentional clearing 
• Spillage of saline water 
• Fire and fire management 
• Uncontrolled vehicle access 

Areas surrounding 
Spotted Quoll 
operations. 

Concurrent with above 
monitoring activities and 
opportunistic surveillance at 
other times. 

Notes: 

^ Since the management plan was prepared by Coffey (2009a), Population 8 was identified and included in 
censuses (Botanica 2014) 

*At-risk populations with respect to dust deposition are those adjacent to the haul road and those to the 
south of the pit; therefore, Population 1, 3a and 3b. Dust gauges and E. steedmanii monitoring transects at 
population 2 and 7 are therefore assumed at present to be controls (that is, sites where no impact of dust 
from operations is expected). 

5.2.1 Census 

A population census of all eight known E. steedmanii populations in the Forrestania region will be 
undertaken by WSA every four years until completion of the mining operation. Censuses were 
completed in 2009 (Botanica 2009) and 2014 (Botanica 2014). 

The census will record numbers of E. steedmanii in each population, E. steedmanii health (Section 
5.2.2), reproductive status (section 5.2.3) and the plants location. This action is in accordance with 
the Conservation Advice developed by the DEWHA (2008) for the management of E. steedmanii. 

5.2.2 Plant Health Monitoring (Observations) 

Conduct quarterly visual observations of E. steedmanii populations in close proximity to the haul 
road and operations (that is, Populations 1, 3a/3b and other plants identified by Botanica (2009)). 
Written and photographic records will be kept of the visual inspections of E. steedmanii conditions. 

5.2.3 Plant Health Monitoring (Ratings) 

Quarterly monitoring of E. steedmanii health and reproductive status along transects in populations 
1, 2, 3A/3B and 7, and annual monitoring of E. steedmanii health in Populations 4, 5 and 6 is to be 
conducted by WSA.  

Health for each E. steedmanii that intersects the transect, will be assessed using two scoring 
systems. The first is the same 0 to 3 system as used during the baseline period (see Section 5.1) and 
the second is the modified version of the Grimes (1978) system based on a 0 to 17 point scale that 
takes into account canopy density, dead branches and epicormic growth as component scores 
(Appendix E for full description).  

Reproductive status for each E. steedmanii that intersects the transects will be recorded for 
presence or absence of fruit; if fruit is present, the stage of development (mature or immature) will 
be recorded for each plant along with a rating of abundance based on Souter et al. (2009) as follows: 
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• 1 = present but not readily visible (Scarce) 

• 2 = clearly visible throughout the crown (Common) 

• 3 = dominates the appearance of the crown (Abundant). 

5.2.4 Dust Deposition (Gauges) 

Dust in deposition gauges will be collected quarterly for control chart analysis. Results will be 
correlated with visual plant health observations and transect monitoring data. Data will be provided 
to DPaW annually. 

5.2.5 Dust Deposition (Plants) 

During quarterly monitoring of E. steedmanii along transects, a 1 to 5 rating for the quantity of dust 
deposition on each E. steedmanii that intersects the transect will be recorded (Table 2).  

Table 2: Astron formulated dust deposition rating. 

Dust 
deposition 
rating 

Dust deposition 
descriptor Definition 

1 Negligible No dust obviously visible on plant 
Virtually no cloud of dust when plant is shaken 
No trace of dust when rubbing plant 

2 Low Thin layer of dust apparent on leaves / stems 
Dust may or may not come off when plant is shaken 
Only very small amount of dust can be rubbed off 
Amount of dust too little to be noticeable between fingers 

3 Moderate Plant obviously covered in dust but leaf colour plainly visible 
Dust falls off in a thin cloud when plant is shaken 
Dust can be rubbed off plant 
Grit/powder noticeable between fingers, smear thin when wet 

4 High  Plant covered in dust, but leaf colour is faintly visible through dust layer 
Dust falls off in a cloud when plant is shaken 
Dust can be rubbed off plant 
Grit/powder noticeable between fingers, smear opaque when wet 

5 Extreme Dust is caking the plant thickly, leaf/stems take on colour of dust  
Dust falls off in a thick cloud when plant is shaken 
Dust can be rubbed off leaves or stems 
Dust feels powdery/gritty between fingers, smear clayey when wet 

5.2.6 Fuel Load 

WSA is to undertake annual fuel-loading assessments in the areas surrounding the Spotted Quoll 
operations. WSA will also initiate consultation with DPaW and DFES to consider appropriate 
management options. 
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5.2.7 Miscellaneous Potential Threats 

Whilst undertaking monitoring as outlined in Sections 5.2.1 to 5.2.6; WSA is to record the location 
and extent of any unintentional clearing, saline water spillage, fire or fire management activity or 
uncontrolled vehicle access where E. steedmanii is present within the Spotted Quoll tenements. 
Such incidences may also be noted during general surveillance by WSA environmental personnel or 
via reports from other WSA staff. These records will enable any impacts on E. steedmanii from these 
incidences to be assessed over time. 

 Closure 5.3

Monitoring will continue as outlined in Section 5.2 until completion of rehabilitation activities within 
the project area by WSA. Following completion of rehabilitation, monitoring of plant condition and 
population size will be undertaken biannually for a period of two years by WSA. 

 Contingency Planning 5.4

In the event that any adverse change is detected in the E. steedmanii condition or population size, 
WSA will advise DoE, DPaW and Department of Mines and Petroleum (DMP). The cause of the 
change will be further investigated to determine if the change is a result of the Spotted Quoll 
operations. If the cause of the change is attributable to WSA operations, a contingency plan will be 
developed outlining proposed actions to reduce, mitigate or offset impacts on E. steedmanii 
populations within the Spotted Quoll project area. The contingency plan will be submitted to DoE 
and DPaW for approval; WSA will continue to liaise with DPaW. 

The monitoring schedule will be adapted depending on monitoring results or circumstances.  
Contingencies for temporarily increasing the frequency of monitoring or increasing the number of 
monitoring locations have also been outlined in the event that a potential threat to E. steedmanii 
health is identified (Table 3).  

An acceptable limit for dust deposition has been set at three standard deviations of the mean for 
each gauge based on deposition records to date (values below three standard deviations but 
exceeding  two standard deviations simply provide an alert to management). In the event that this 
three standard deviation limit is exceeded, dust suppression measures will be reviewed and more 
stringent measures implemented as appropriate. In addition, monthly monitoring of dust deposition 
on plants will occur at the transects in the populations near the dust gauge where any exceedance is 
recorded, until dust deposition readings return to below three standard deviations from the mean. If 
the dust levels on plants exceed predetermined limits, monthly monitoring of plant health in the 
affected area will be triggered (Table 3).  
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Table 3: Contingency monitoring schedule relevant to E. steedmanii threats that are directly monitored. 

Threat Trigger Response 

Dust  Exceedance of Control Limit 2 (3 
standard deviations from mean) for 
dust deposition in gauges. 

Monitor dust deposition on plants (dust 
deposition rating) in the population adjacent to 
the dust gauge on a monthly basis until dust 
deposition as measured in gauges fall below 
Control limit 2. 

For each population: if mean dust 
deposition rating is 3 or above, or any 
tree assessed during monitoring 
surveys is rated as 4 for dust 
deposition. 

Undertake plant health monitoring at this 
population and at the nearest reference 
population on a monthly basis until dust 
deposition ratings return below the trigger. 

Miscellaneous  Report of the following within an 
E. steedmanii population in the WSA 
tenement: 
• unintentional clearing 
• spillage of saline water 
• fire and fire management activity 
• uncontrolled vehicle access. 

If the affected area does not include a current 
monitoring transect, a new transect to be 
established. Undertake plant health monitoring 
within the affected area on a quarterly basis for 
12 months.  
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6 Offsets 

WSA has worked with DPaW and its Threatened Flora Seed Centre to sustainably harvest seed from 
local E. steedmanii populations. This offset is in accordance with the conservation advice developed 
by DEWHA (2008) for the management of E. steedmanii (Coffey 2009a). Approximately 5 kg of  
E. steedmanii seed was collected prior to commencement of ground disturbance activities at the 
Spotted Quoll Mine 

WSA will consider opportunities for formalised agreements for the protection of  
E. steedmanii populations within its mining tenements. 
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7 Responsibilities and Reporting 

 Responsibilities 7.1

This section outlines the responsibilities for the implementation of this management plan. 

 WSA Registered Manager 7.2

The overall responsibility for ensuring that the site environmental management requirements are 
met, and that this management plan is implemented, will be with the WSA Registered Manager.  The 
Registered Manager’s responsibilities will include: 

• Ensuring that all construction and operation site personnel are aware of the environmental 
responsibilities and obligations. 

• Ensuring that all contractor staff are fully inducted and are aware of their environmental 
responsibilities and obligations.  

• Allocating resources to ensure that all commitments are met. 

 WSA Environmental Manager 7.3

The site Environmental Manager is responsible for: 

• Ensuring that annual and monthly monitoring requirements are undertaken in accordance 
with this management plan. 

• Reporting the monitoring results to the Registered Manager in accordance with the 
management plan. 

• Coordinating seed collection in consultation with DPaW. 

• Ensuring that all annual reports required under State and Commonwealth approvals are 
prepared and submitted within the required timeframes. 

 WSA Mine Manager 7.4

The Mine Manager is responsible for ensuring that all staff and contractors are provided with a copy 
of this management plan. 

 Site Personnel 7.5

Site Personnel are responsible for: 

• Working in accordance with this management plan. 

• Reporting non-compliance to this management plan, or any other environmental incidents 
or emergencies impacting E. steedmanii to their supervisor. 

• Attending inductions and environmental awareness training sessions. 
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 Records and Reporting 7.6

All non-compliances to this management plan are to be reported to the Registered Manager within 
24 hours of the breach. 

Site personnel and the mine manager will be responsible for recording the details of the breach and 
providing the details to the Registered Manager. WSA will be responsible for notifying all relevant 
government departments including DMP, DPaW, EPA, DoE and Department of Environment 
Regulation. 

An internal monitoring report will be prepared every six months and submitted to the Registered 
Manager. 

All records of E. steedmanii monitoring will be summarised in the Annual Environmental Report, 
which will be submitted to the EPA, DMP and DoE. 
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Appendix A: Steedman’s Gum Conservation Management Plan – 
Spotted Quoll Mine, Shire of Kondinin (August 2009)  
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Appendix B: Australian Government (DEWHA) Approval EPBC Ref: 
2008/4443 
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Appendix C: Eucalyptus steedmanii Management Plan – Spotted Quoll 
Mine, Shire of Kondinin (June 2009) 
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Appendix D: Statement that a proposal may be implemented 
(pursuant to the provisions of the Environmental Protection Act 1986) 

Statement No: 808 
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STATUS OF THIS DOCUMENT 
This document has been produced by the Office of the Appeals Convenor as an electronic version of 
the original Statement for the proposal listed below as signed by the Minister and held by this Office. 
Whilst every effort is made to ensure its accuracy, no warranty is given as to the accuracy or 
completeness of this document.   
The State of Western Australia and its agents and employees disclaim liability, whether in negligence 
or otherwise, for any loss or damage resulting from reliance on the accuracy or completeness of this 
document. 
Copyright in this document is reserved to the Crown in right of the State of Western Australia. 
Reproduction except in accordance with copyright law is prohibited. 

Published on 17 September       Statement No. 808 
 

STATEMENT THAT A PROPOSAL MAY BE IMPLEMENTED 
(PURSUANT TO THE PROVISIONS OF THE 
ENVIRONMENTAL PROTECTION ACT 1986) 

 
SPOTTED QUOLL OPEN PIT NICKEL MINE 

SHIRE OF KONDININ 
 

Proposal:  The proposal is to develop and operate an open pit nickel mine 
and associated infrastructure on Mining Lease 77/00583 and 
haulage road on Mining Lease 77/00545 within the Shire of 
Kondinin. 
 
The proposal is further documented in schedule 1 of this 
statement.   

 
Proponent: Western Areas NL 
 
Proponent Address: Suite 3, Level 1, 11, Ventnor Avenue,  

WEST PERTH WA 6005 
 
Assessment Number: 1795 
 
Report of the Environmental Protection Authority: Report 1334  
 
The proposal referred to in the above report of the Environmental Protection Authority may 
be implemented.  The implementation of that proposal is subject to the following conditions 
and procedures:  
 
1 Proposal Implementation  
 
1-1 The proponent shall implement the proposal as documented and described in 

schedule 1 of this statement subject to the conditions and procedures of this 
statement.   

 
2 Proponent Nomination and Contact Details 
 
2-1 The proponent for the time being nominated by the Minister for Environment under 

sections 38(6) or 38(7) of the Environmental Protection Act 1986 is responsible for 
the implementation of the proposal.  
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2-2 The proponent shall notify the Chief Executive Officer of the Department of 

Environment and Conservation of any change of the name and address of the 
proponent for the serving of notices or other correspondence within 30 days of such 
change.  

 
3 Time Limit of Authorisation  
 
3-1 The authorisation to implement the proposal provided for in this statement shall 

lapse and be void five years after the date of this statement if the proposal to which 
this statement relates is not substantially commenced.   

 
3-2 The proponent shall provide the Chief Executive Officer of the Department of 

Environment and Conservation with written evidence which demonstrates that the 
proposal has substantially commenced on or before the expiration of five years from 
the date of this statement. 

 
4 Compliance Reporting 
 
4-1  The proponent shall prepare and maintain a compliance assessment plan to the 

satisfaction of the Chief Executive Officer of the Department of Environment and 
Conservation. 

 
4-2  The proponent shall submit to the Chief Executive Officer of the Department of 

Environment and Conservation, the compliance assessment plan required by condition 
4-1 at least 6 months prior to the first compliance report required by condition 4-6. 
The compliance assessment plan shall indicate: 
 
1. the frequency of compliance reporting; 
 
2. the approach and timing of compliance assessments; 
 
3. the retention of compliance assessments; 
 
4. reporting of potential non-compliances and corrective actions taken; 
 
5. the table of contents of compliance reports; and 
 
6. public availability of compliance reports. 

 
4-3  The proponent shall assess compliance with conditions in accordance with the 

compliance assessment plan required by condition 4-1. 
 
4-4 The proponent shall retain reports of all compliance assessments described in the 

compliance assessment plan required by condition 4-1 and shall make those reports 
available when requested by the Chief Executive Officer of the Department of 
Environment and Conservation. 
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4-5 The proponent shall advise the Chief Executive Officer of the Department of 
Environment and Conservation of any potential non-compliance within two business 
days of that non-compliance being known. 

 
4-6 The proponent shall submit a compliance assessment report annually from the date of 

issue of this Implementation Statement addressing the previous twelve month period 
or other period as agreed by the Chief Executive Officer of the Department of 
Environment and Conservation. The compliance assessment report shall: 

 
1. be endorsed by the proponent’s Managing Director or a person, approved in 

writing by the Department of Environment and Conservation, delegated to sign 
on the Managing Director’s behalf; 

 
2. include a statement as to whether the proponent has complied with the 

conditions; 
 
3. identify all potential non-compliances and describe corrective and preventative 

actions taken; 
 
4. be made publicly available in accordance with the approved compliance 

assessment plan; and 
 
5. indicate any proposed changes to the compliance assessment plan required by 

condition 4-1. 
 

5 Performance Review and Reporting  
 
5-1 The proponent shall submit to the Chief Executive Officer of the Department of 

Environment and Conservation, a Performance Review Report at the conclusion of 
the first year after the start of implementation and then annually, which addresses: 

 
1. the major environmental risks and impacts; the performance objectives, 

standards and criteria related to these; the success of risk reduction/impact 
mitigation measures and results of monitoring related to management of the 
major risks and impacts;  

 
2. the level of progress in the achievement of sound environmental 

performance, including industry benchmarking, and the use of best available 
technology where practicable; and 

 
3. improvements gained in environmental management which could be applied 

to this and other similar projects.  
 
6 Flora and Vegetation 
 
6-1 The proponent shall not cause the loss of the Declared Rare Flora Eucalyptus 

steedmanii from the implementation of the proposal. 
 
6-2 Prior to ground disturbing activities, the proponent shall undertake baseline 

monitoring of the health and abundance of the Declared Rare Flora Eucalyptus 
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steedmanii populations 2, 3a, 3b, 7 and population 1 (including individuals in close 
proximity to the haul road and the population fragment to the west of the haul road) 
identified in Figure 3, schedule 1. 

 
6-3 The proponent shall monitor impacts on the health and abundance of the Declared 

Rare Flora Eucalyptus steedmanii populations as identified in condition 6-2, from 
activities undertaken in implementing the proposal.  This monitoring shall be carried 
out to the satisfaction of the Chief Executive Officer of the Department of 
Environment and Conservation.  
 

6-4 The proponent shall submit annually the results of monitoring required by condition 
6-3 to the Chief Executive Officer of the Department of Environment and 
Conservation.  

 
6-5 In the event that monitoring required by condition 6-3 indicates a decline in the 

health or abundance of Declared Rare Flora Eucalyptus steedmanii outside the areas 
to be cleared: 

1. the proponent shall report such findings to the Chief Executive Officer of the 
Department of Environment and Conservation within 21 days of the decline 
being identified; 

 
2. provide evidence which allows determination of the cause of the decline; 
 
3. if determined by Chief Executive Officer of the Department of Environment 

and Conservation to be a result of activities undertaken in implementing the 
proposal, the proponent shall submit actions to be taken to remediate the 
decline to the Chief Executive Officer; and 

 
4. the actions to remediate the decline of Declared Rare Flora shall be 

undertaken upon approval of the Chief Executive Officer of the Department 
of Environment and Conservation. 

 
6-6 The proponent shall make the monitoring reports required by condition 6-5 publicly 

available in a manner approved by the Chief Executive Officer of the Department of 
Environment and Conservation. 

 
7 Fauna 
 
7-1 The proponent shall implement measures identified in Chapter 6.3 of the 

Environmental Protection Statement for the Proposed Spotted Quoll Mine, prepared 
by Coffey Environments Pty Ltd, Perth, Western Australia (July 2009) to prevent 
adverse impacts to Malleefowl along the haul road. 

 
8 Mine Closure and Rehabilitation 
 
8-1  Prior to the commencement of ground-disturbing activities, the proponent shall 

conduct surveys of the proposal area to collect baseline information on the following: 
 
1. pre-mining soil profiles; 
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2. groundwater levels; 
 
3. surface water flows; 
 
4. vegetation complexes; 
 
5. landscape and landforms; and 
 
6. material characterisation. 

 
8-2 The proponent shall submit a Rehabilitation and Mine Closure Plan acceptable to the 

Chief Executive Officer of the Department of Environment and Conservation and the 
Director General of the Department of Mines and Petroleum with the advice of other 
agencies as appropriate within 12 months of the commencement of ground disturbing 
activities. 
 
The Rehabilitation and Mine Closure Plan shall provide for specific outcomes for: 
 
1. landform design and material characterisation; 
 
2. rehabilitation completion criteria consistent with Environmental Protection 

Authority Guidance Statement No. 6* to provide a self-sustaining, functional 
ecosystem comprising, native vegetation of local provenance species; 

 
3. progressive rehabilitation timelines and monitoring against key performance 

indicators; 
 
4. annual reporting procedures; and 
 
5. procedures to review and revise the Rehabilitation and Mine Closure Plan. 

 
* - Guidance for the Assessment of Environmental Factors: Rehabilitation of 
Terrestrial Ecosystems: No 6, Environmental Protection Authority, 2006 

 
8-3 The proponent shall ensure that after mine closure, the final pit void: 

1. does not cause significant groundwater contamination outside of the final pit 
void; 

 
2. is not accessible by terrestrial native fauna if water remains in the final pit 

void; and 
 
3. is not accessible by any native fauna which may subsequently be harmed or 

fauna which may harm surrounding native vegetation. 
 
Procedures 
 
1. The Minister for Environment will determine any dispute between the proponent and 

the Environmental Protection Authority or the Department of Environment and 
Conservation over the fulfilment of the requirements of the conditions.   
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2. The proponent is required to apply for a Works Approval and Licence for this project 

under the provisions of Part V of the Environmental Protection Act 1986.   
 
3. Where a condition lists advisory bodies, it is expected that the proponent will obtain 

the advice of those listed as part of its compliance reporting to the Department of 
Environment and Conservation. 

 
 
 
 
 
 
 
 
Donna Faragher JP MLC 
MINISTER FOR ENVIRONMENT; YOUTH 
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Schedule 1 
Spotted Quoll Open Pit Nickel Mine (Assessment No. 1795) 
 
The proposal is to:  

• develop and operate an open pit nickel mine and associated infrastructure on Mining 
Lease 77/00583 and haulage road on Mining Lease 77/00545 within the Shire of 
Kondinin; and  

• construct mining infrastructure at Spotted Quoll. 
 
The location of the various project components is shown in Figure 1.   
 
The main characteristics of the proposal are summarised in Table 1 below.  A detailed 
description of the proposal is provided in Section 2 of the project referral document, 
Environmental Protection Statement for the Proposed Spotted Quoll Mine, prepared by 
Coffey Environments Pty Ltd, Perth, Western Australia (June 2009).   
 
Table 1:   Summary of key proposal characteristics for Spotted Quoll Open Pit 

Nickel Mine 
 
Element Description 
General 
Project area 237 hectares 
Area of vegetation disturbance No more than 140 hectares 
Total area of rehabilitation A minimum of 120 hectares  
Mining Operation  
Operating life 33 months (including 2-3 months pre-strip) 

(approximately) 
Size of Orebody Open Cut - 386,000 tonnes at 5.1% nickel 

(approximately) 
Number of mine pits One 
Depth to groundwater 30 to 40 metres from ground level 

(approximately) 
Total Mine Depth 150 metres from ground level (approximately) 
Material movements: 

• Total waste 
• Ore 

 
6.83 million tonnes per annum (approximately) 
200,000 tonnes per annum (approximately) 

Dewatering rate  Years 1-2 year: up to 4.7 Gigalitres per year 
Year 3: 1.5 - 3.2 Gigalitres per year  

 
Figures 

Figure 1. Project location.  
Figure 2. Project area and site layout.  
Figure 3 Eucalyptus steedmanii within and adjacent to the Spotted Quoll project area.  
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Abbreviations 

Abbreviation Definition 

DEC Department of Environment and Conservation (now DPaW) 

DEHWA Department of Environment, Water, Heritage and the Arts 

DFES Department of Fire and Emergency Services 

DPaW Department of Parks and Wildlife 

DRF Declared Rare Flora 

EPA Environmental Protection Authority 

EPBC Act Environment Protection and Biodiversity Conservation Act 1999 

GIS Geographical Information System 

SD Standard Deviation 

The plan The most recent plan prepared to satisfy EPBC Ref 2008/4443 (Coffey 2009a) is 
referred to: the Plan.    

The plans 

The Steedman's Gum Conservation Plan (Coffey 2009a) and the Eucalyptus 
Steedmanii Management Plan - Spotted Quoll Mine, Shire of Kondinin, prepared by 
Coffey (2009b). The earlier plan (Coffey 2009b) was written in response to, although 
not formally required under, Ministerial Statement 808. Collectively, these plans are 
referred to as the Plans in this report. 

The Project Spotted Quoll nickel mines (the Project), situated 160 km south of Southern Cross in 
Western Australia 

WSA Western Areas Limited 
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Executive Summary 

Western Areas Ltd operates the Spotted Quoll nickel mine (the Project) situated 160 km south of 
Southern Cross in Western Australia. Approval for the Project was granted by the State (Ministerial 
Statement 808) and Commonwealth Governments (EPBC Ref 2008/4443) in 2009. There are 
conditions in both approval documents that require populations of Eucalyptus steedmanii 
(Steedman's Gum) located within and adjacent to the Project to be protected from mining impacts, 
monitored for health and abundance, and remediated in the event of an impact being detected.  

E. Steedmanii is a small tree that is declared as rare flora under the State Wildlife Conservation Act 
1950 and Vulnerable status under the Environment Protection and Biodiversity Conservation Act 
1999. A management plan, required under EPBC Ref 2008/4443, (Steedman's Gum Conservation 
Plan) was prepared in 2009. It is virtually identical to an earlier plan (Eucalyptus Steedmanii 
Management Plan) written in response to, although not formally required under, Ministerial 
Statement 808. 

Astron Environmental Services was commissioned to review the current monitoring program for E. 
steedmanii. This necessitated a review of the 2009 management plans, focusing on the monitoring 
program outlined within them. It included an analysis of the data collected in the monitoring 
program to date, particularly for tree health, reproduction, and dust deposition measured in dust 
gauges. 

The replacement of two 2009 management plans for E. steedmanii in the Project area with one new 
management plan is proposed.  This would resolve the issue of having one monitoring program that 
is guided by two management plans, and would enable the revised plan to incorporate information 
as at 2014, and provide an opportunity to refine the current monitoring program. 

The review identified opportunities to improve both the effectiveness and the efficiency of the 
monitoring program. Monitoring data to date indicates that E. steedmanii is generally very healthy 
and has not been negatively affected by construction or operations associated with the mine. Given 
this, it is recommended that the frequency of some of the monitoring activities could reasonably be 
reduced. The current risk of impact is low for dust and other threatening processes, and variation in 
results for tree health and reproduction from one monitoring survey to the next, is minimal and not 
declining. However, monitoring effectiveness could be improved by incorporating additional 
measures during each survey: tree health ratings using a finer scale and rating abundance of fruit on 
each tree.  

For additional contingency, an adaptive monitoring schedule should be considered so that the 
program can respond to any concerning trends or events that are revealed from monitoring. In 
developing this schedule, key threats to E. steedmanii health were re-examined. In the case of dust, 
a potentially threatening level (control limit) of deposition was defined using a control chart 
approach. An exceedance of the control limit should trigger further monitoring and investigation 
prior to determining the need for a management response. One of the proposed responses to such 
an exceedance would be to assess levels of dust that had deposited on plants at the location of 
concern. This would enable the link between the proposed control limits to be evaluated and 
modified if necessary. Further, it will allow dust deposition to be tested more conclusively as a cause 
of decline in tree health, should decline be detected. An adaptive approach to monitoring was also 
suggested for other possible threats arising from the Spotted Quoll operations.
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1 Introduction 

1.1 Project 

Western Areas Ltd (WSA) operates the Spotted Quoll and Flying Fox nickel mines (the Forrestania 
Project) situated 160 kilometres (km) south of Southern Cross in Western Australia. Approval for the 
Spotted Quoll Project (the Project) comprising an open cut mine and associated infrastructure on 
Mining Lease 77/00583 and the haul road on Mining Lease 77/00545 was granted by the State 
(Ministerial Statement 808) and Commonwealth Governments (EPBC Ref 2008/4443) in 2009.  

1.2 Approvals and Conditions 

There are conditions attached to both approvals that require populations of Eucalyptus steedmanii 
(Steedman's gum) located within and adjacent to the Project to be protected from mining impacts, 
monitored for health and abundance, and remediated in the event of an impact being detected  
(Section 6 in Ministerial Statement 808 and Condition 1 of EPBC Ref 2008/4443). The main 
difference between the approval conditions is the requirement for a management plan under EPBC 
Ref 2008/4443: the Steedman's Gum Conservation Plan. This plan was prepared by Coffey (2009a) 
and is virtually identical to an earlier plan entitled the Eucalyptus Steedmanii Management Plan - 
Spotted Quoll Mine, Shire of Kondinin, prepared by Coffey (2009b). The earlier plan (Coffey 2009b) 
was written in response to, although not formally required under, Ministerial Statement 808. 
Collectively, these plans are referred to as the Plans in this report; however, for simplicity, generally 
only the most recent plan prepared to satisfy EPBC Ref 2008/4443 (Coffey 2009a) is referred to: the 
Plan.  

1.3 Eucalyptus steedmanii    

Eucalptus steedmanii is a small tree commonly occurring in a multi-stemmed or mallee form (Brown 
et al. 1998). The species is declared as rare flora under the Western Australian Wildlife Conservation 
Act 1950 and a protection status of Vulnerable under the Environment Protection and Biodiversity 
Conservation Act 1999 (EPBC Act). The distribution of E. steedmanii was believed to have been 
restricted to seven known populations within 24 km of each other (Coffey 2009a). Four of these 
populations (1, 2, 3a and b and 7) are located near the Project area, two are located some 5 to 10 
km to the north (4 and 5) and the final one (6) is approximately another 10 km north northwest 
(Figure 1 and Figure 2). In addition, a number of individual trees near operational areas and roads 
within the Project area have also been mapped by Botanica (2009). Since 2009, the population 
boundaries have been re-surveyed and mapped and an additional population has been identified 
(Population 8) (Figure 2). This population was identified by Botanica in October 2009 (Botanica 
2014).  

A number of threatening processes with the potential to negatively affect E. steedmanii were listed 
in the Plan (pp. 13, Coffey 2009a). These include: 

• "Direct loss attributable to native vegetation clearing activities 

• Unintentional clearing of individual plants or populations 

• Indirect loss due to associated mining impacts, e.g. dust, spillage of saline water 

• Loss of plants or populations due to fire or fire management activities; and 

• Impact on pollinators."
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1.4 Monitoring of Eucalyptus steedmanii by Western Areas Ltd  

Monitoring of tree health and dust deposition within the populations of E. steedmanii has been 
undertaken since 2009 in accordance with specifications within section 4.7 in the Plans. The various 
activities, parameters and their frequency of monitoring for the pre-construction and post-
construction stage are outlined in Table 1. At the post-closure stage, all of the activities listed in 
Table 1 are to be monitored in the same way and at the same frequency until rehabilitation is 
completed, at which stage a biannual frequency will occur for two years. 

Table 1: Summary of monitoring requirements in the pre-construction and post construction stages as specified under 
the Plan (Coffey 2009a). 

Period Activity Parameters Populations Frequency 

Prior to 
construction 

Population extent 
and census 

Area and plant density 1 to 8^ Once 

 Plant health 
monitoring 

Plant Condition Rating 
Reproductive Status 
(Presence of seed and 
Seed development) 

1 to 7 Not specified 

 Dust deposition Weight per unit area per 
unit time 

At-risk populations and 
control areas* 

Monthly 

Construction 
& operation 

Census Plant density 
Plant Condition Rating 
Reproductive Status 

1 to 8^ Four yearly 

 Plant health 
monitoring 

Visual observations and 
photographs 

1, 3A/3B and plants 
identified by Botanica 
(2009) 

Weekly 

 Plant health 
monitoring 

Plant Condition Rating 
Presence of seed 
Seed development 

1,2, 3A/3B and 7 
 
4, 5 and 6 

Monthly 
 
Annually 

 Dust deposition Weight per unit area per 
unit time 

At-risk populations and 
control areas* 

Monthly 

 Fuel Load Unspecified Areas surrounding 
Spotted Quoll 
operations 

Annual 

Notes: 
^ Since the Plan was prepared by Coffey (2009a), Population 8 was identified and included in censuses 
(Botanica 2014) 
*At-risk populations with respect to dust deposition were described in Coffey (2009a) as those adjacent to the 
haul road and those to the south of the pit; therefore, Population1, 3a and 3b. Dust gauges and E. steedmanii 
monitoring transects at Population 2 and 7 are therefore assumed to be controls for dust (that is, sites where 
no impact of dust from operations is expected). 

The most recent report on the health of E. steedmanii in the Project area was completed in January 
2014 (Botanica 2014). This monitoring report concluded that all populations were in "excellent" 
condition according to the rating system of Keighery (1994). In addition, percentage cover of E. 
steedmanii is either stable or increasing, the proportion of trees with mature fruit was either stable 
or increasing and no differences between populations near and further away from the mining area 
were apparent for all measured parameters.  
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1.5 Report Objectives 

The objective of this report is to review the existing monitoring program and make 
recommendations for on-going monitoring. In the process of achieving this aim, the Plans (Coffey 
2009a,b) were reviewed and any significant changes that lent support to amendments to the 
monitoring program are highlighted in this report. Recommendations for on-going monitoring were 
also informed by analysis of all available monitoring data collected to date and presented in this 
report.   
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2 Methodology 

2.1 Review of Management Plans 

The Eucalyptus steedmanii Management Plan - Spotted Quoll Mine, Shire of Kondinin (Coffey 2009b) 
and the Steedman’s Gum Conservation Management Plan, Spotted Quoll Mine, Shire of Kondinin 
(Coffey 2009a) were reviewed in light of new information and circumstances since the original 
preparation of the Plans.  

2.2 Review of Alignment of Monitoring Program to Environmental Values, 
Management Targets and Threats 

Monitoring plans formulated under the Monitoring and Evaluation framework of the International 
Union for the Conservation of Nature are recognised as best practice for achieving well designed and 
targeted monitoring programs (see Stem et al. 2005; Hockings et al. 2006). By applying the Pressure-
State-Response model, the framework focuses monitoring towards the measurement of progress 
against management targets (OECD 1993). As such, the framework requires the identification of: 

• the current state of environmental values (current state) 

• the target state for these values that satisfies both compliance and WSA’s objectives (target 
state) 

• threats to the attainment of these target states (pressure) 

• management actions required to attain target states (response). 

The framework emphasises an adaptive approach whereby plans are regularly reviewed and 
updated in light of new information. 

2.3 Analysis of Monitoring Data 

Monitoring data for the parameters outlined in Table 1 were analysed with the exception of:  

• fuel load 

• data for recruitment (unavailable) 

• census results. 

Data available for analysis included the six populations of E. steedmanii that are covered in the 
regular monitoring program (Populations 1 to 5, and 7) and the dust gauges located closest to these 
populations. Data from 2009 to 2013 were examined. In addition, the results of the latest census in 
January 2014 for all eight populations are discussed.  

2.3.1 Tree reproduction 

Reproduction for E. steedmanii within each population was defined by the proportions of trees with 
mature, immature or no fruit. Surveys were conducted on a monthly cycle, although the 
commencement and conclusion of monitoring varied between populations (Figure 1). Ideally, the 
detection of a trend in the time series data would be tested by a statistical test, such as a linear 
regression, in which the slope of the relationship is compared against a flat line (that is, slope = 0); a 
significant negative slope would indicate a decline over time. However, due to the simple 
categorisation of reproductive state, the contrasting lengths and frequency of monitoring at control 
and potential impact sites, and the apparent lack of temporal variation in the data, a visual appraisal 
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of the data rather than the application of statistical techniques, was deemed to be the most 
appropriate method of analysis.  

2.3.2 Tree health 

Individual tree health was scored using a four-point system developed by Botanica (2009): 3 = very 
healthy, 2 = moderate health, 1= poor health, 0= dead. Again, as explained in Section 2.3.1, given the 
use of only a few categories and low level of variation in the data (Figure 2), visual assessment rather 
than statistical tests were deemed to be more appropriate.  

2.3.3 Dust 

Dust deposition was measured from gauges established at various permanent locations (Figure 2). 
As the period over which gauges were open was sometimes variable, deposition rates were 
expressed on a weight per unit area, per day basis. Analysis of temporal trends in dust deposition 
focussed on the gauges which were closest to each of the E. steedmanii populations (distance 
ranged from 25 to 160 metres (m)). However, as the duration of dust sampling at the gauge closest 
to Population 7 (SQMP13) was truncated, a longer-term sample, 260 m from the population, was 
also examined (SQMP08). For Population 1, transects were widely separated, so two gauges were 
examined, the one closest to Transect 4 (SQMP02) and the one closest to Transect 7 (SQMP01). 
Temporal changes in dust deposition were tested using linear regression with model residuals 
checked for normality and equal variance following the analyses. Analyses were carried out in R (R 
Core Team 2012). A significant result was deemed to be P < 0.05. 

2.3.4 Change in Tree Health with Distance from Potential Dust Source 

The effect of distance from potential dust sources on tree health was also tested for individual trees 
and groups of trees (all trees within a transect) suited to this type of analysis. For individual trees, 
those that were suitable were within monitoring transects that were close, and ran approximately 
perpendicular to, a potential emission source. Trees within two transects met these criteria within 
the Project area: transect 3 and transect 7 at Population 1. For analysis of groups of trees (mean 
value for a transect), the eight transects at varying distance from the haul road within Population 1 
were suitable. The relationship between distance to potential source and mean tree health per 
transect was plotted and analysed using linear regression with model residuals checked for 
normality and equal variance following the analyses. Analyses were carried out in R (R Core Team 
2012) with a significant result deemed to be P < 0.05. 

2.4 Control Charts and Trigger Levels for Dust Deposition 

To assist in the interpretation of dust monitoring data, control charts were developed. Control chart 
analysis is an empirically robust and intuitive approach to comparing a potentially impacted period 
with a pre-impact (baseline) period. Control charts were initially developed to monitor 
manufacturing processes and to indicate when a process had diverged from required specifications. 
However, today they are increasingly being applied to environmental monitoring, particularly in the 
identification of significant environmental change (Anderson and Thompson 2004, Gove et al. 2013, 
Stringell 2013).  

An advantage of control charts over other methods is their ability to account for natural variation 
within the baseline period and to test whether current data (possibly impacted) exceeds natural 
variation. Here, control charts have been applied to the dust deposition data to identify the level of 
variation to date. If no impact on E. steedmanii health and reproduction were detected within this 
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period, it would be logical to use the control limits developed for this period as safe bounds of 
deposition within which an impact is unlikely. 

Mean deposition (mg/m2/day) for selected gauges in proximity to E. steedmanii populations was 
calculated. With limited data available before operations commenced, all data were considered to 
form the baseline period. Ideally, baseline data should not demonstrate a clear upward or 
downward trend (that is, slope should = zero). Following convention, control limits were established 
using two and three standard deviations (SD) from the mean value of the baseline period (Gove et 
al. 2013). Exceedance of a 2 SD limit is generally associated with an early warning that triggers an 
investigation, whereas exceedance of 3 SD generally triggers a management decision. 
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3 Results and Discussion 

3.1 Review of Management Plans 

The Plans were reviewed and updated with information available as at January 2014. Given the Plans 
were virtually identical, Astron has created one new plan to replace the existing two (Coffey 
2009a,b). The new plan is titled: Steedman's Gum Conservation Management Plan for Operational 
and Closure Stages - Spotted Quoll Mine. This new plan was prepared to satisfy EPBC Ref 2008/4443 
as well as to outline a monitoring plan to comply with conditions under State Ministerial Approval 
808. Changes of a significant or technical nature that frame or inform the monitoring plan are 
summarised in Table 2. Justification for recommended changes to the monitoring plan is given 
throughout the remainder of this document. 
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Table 2: Summary of updated information and suggested changes with respect to the current monitoring program specified under the management plan (Coffey 2009a). All section 
numbers refer to existing management plan (Coffey 2009a). 

Page 
Paragraph/ 
Section 

Existing content Recommended change/addition Implications for management and monitoring 

1 3 Establishment of an 
open pit mine 

Open cut mining is completed and operations have been 
underground since November 2010. 

Quantity of dust emissions expected to be less. 

13 1 Threats to Eucalyptus 
steedmanii populations 
include: Indirect loss due 
to associated mining 
impacts, e.g. dust, 
spillage of saline water 

Clearer statement of the most likely causes of indirect loss 
and inclusion of dust suppression as a threat given that it 
is listed on pp. 15 of the existing Management Plan. 
Dust and spillage of saline water and the use of saline 
water for dust suppression along unsealed roads. 

Foster greater awareness of the most important 
threats. Recording instances of the specific threats 
listed is important for tracking causes of any changes in 
plant health that may be observed. 

15 4.5 Dust is likely to be a 
hazard 

From the literature and from review of the monitoring 
data at the site, it is not clear that dust deposition at 
levels being caused by the operations is a hazard. 
Therefore, insert more before likely. 

Risk of impact from dust may be overstated. 

17 4.7 - Explicit statement of control and potential impact areas. Monitoring results more readily interpretable. 

17 to 
18 

4.7 Specified monitoring 
frequencies 

Reduce frequency of selected measures (see Table 5 for 
recommended frequency). See Section 3.3 of this report 
for justification. 

More efficient monitoring. 

17 to 
18 

4.7 Use of the word plant Replace plant with E. steedmanii where there is potential 
confusion for plant to mean species other than E. 
steedmanii. 

Clearer description of activities required. 

17 to 
18 

4.7 Monitoring methods Addition of finer scale measure of tree health and rating 
for abundance of reproduction. 
 

More sensitive and informative data that will enable 
control charts to be developed in the future for these 
metrics. 

17 to 
18 

4.7 - Inclusion of a simple dust deposition rating for E. 
steedmanii. 

Improve ability to determine whether any impact on 
plant health is due to dust or from other variables. 

17 to 
18 

4.7 - Use of control charts to trigger increased frequency of 
monitoring. 

Opportunity for early management intervention if 
required. 

18 to 
19 

4.8 Contingency Planning Requirement for monitoring to be adaptive in the event of 
high dust deposition, saline water spill or reduction in 
plant health. 

Monitoring frequency will be increased depending on 
circumstances (data) and incidences (for example, 
saline water spill or fire). 
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3.2 Review of Alignment of Monitoring Program to Environmental Values, 
Management Targets and Threats 

3.2.1 Environmental Values 

It is clear from the Plans that the environmental value to be managed by WSA are E. steedmanii 
populations 1, 2, 3A/3B and 7 and all individuals of this species within the WSA tenement 
boundaries that are outside the clearing envelope (see Figure 1). These populations are the potential 
impact sites (at-risk sites) with respect to all threats that have been identified (Table 3), except for 
dust deposition. Based on Coffey (2009a), sites with the greatest potential for impact from dust 
deposition were Populations 1, 3a and 3b. As such, the remaining populations (2, 4, 5, and 7) are 
considered control sites for dust deposition impacts. However, the classification of these as control 
sites may need to be reviewed with the acquisition of additional monitoring data over time.  
Population 8, not mentioned in the Plan (Coffey 2009a), has been treated as a control site to date 
(Botanica 2014) and is monitored in the four yearly censuses.  

3.2.2 Management Targets 

Based on Ministerial Statement 808 and EPBC Ref 2008/4443, the management target is to maintain 
the health and abundance of E. steedmanii within the WSA tenement boundary.   

3.2.3 Threats 

Threats are identified in the Plan (Coffey 2009a) and a summary of these with suggested 
modifications are outlined in Table 3. There is no indication in the Plans that threats from saline 
water spills, fire, saline water used for dust suppression, pollinator activity and uncontrolled vehicle 
access are directly monitored. Direct monitoring mechanisms for spillage of saline water, fire and 
uncontrolled vehicle access are now suggested in Table 3. Based on risk of impact and difficulty in 
applying direct methods of monitoring, indirect methods represent the most practical and 
reasonable approach for impacts from saline water for dust suppression and pollinator activity to be 
monitored.  

Table 3: Summary of major threats to E. steedmanii, methods to monitor these threats as outlined in the Plan (Coffey 
2009a) and proposed changes in the new plan. All section numbers refer to existing Plan. 

Threat Existing methods Proposed changes 

Native vegetation 
clearing activities 

Census every four years. No change. 

Plant health monitoring weekly near 
haul road and monthly elsewhere. 

Weekly to quarterly and monthly to quarterly*. 
 

WSA Environmental staff 
supervision. 

No change. 
 

Unintentional 
clearing of 
individual plants 
or populations 

Census every four years. No change. 

Plant health monitoring weekly near 
haul road and monthly elsewhere. 

Weekly to quarterly and monthly to quarterly*. 

WSA Environmental staff supervising 
clearing. 

No change. 
 

Dust Dust deposition gauges measured 
monthly. 

Quarterly frequency*. 
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Threat Existing methods Proposed changes 

Spillage of saline 
water 

No direct method listed. Under the section 4.3 On-site Awareness, state 
that the Manager of dewatering operations 
must notify the Environmental Manager of any 
incidence of a spill. Under Section 4.7 
Monitoring Program state that the incidence 
and extent of any spill within E. steedmanii 
populations will be recorded and reported in 
annual reports. 

Saline water from 
dust suppression 

No direct method. No change. Continue to monitor indirectly (that 
is, by monitoring plant health). Under Section 
4.8 Contingency Planning, if any loss occurs, it is 
stated that the cause will be investigated. It is 
assumed that if any loss of E. steedmanii health 
occurs near the haul road, the investigation will 
encompass salinity of soil and plant tissue. 

Fire or fire 
management 
activities 

No direct method. Under Section 4.7 Monitoring Program, indicate 
that incidence and extent of any fire or fire 
control activities within E. steedmanii 
populations will be recorded and reported in 
annual reports.  

Impact on 
pollinators 

No direct method. No change. Continue to monitor indirectly (that 
is, by monitoring reproductive status). The risk 
of impact is suspected to be very low and direct 
monitoring would require a major on-going 
investment. 

Impacts from 
uncontrolled 
access by vehicles 

No direct method. Monitor presence of vehicle tracks during 
monitoring surveys and general surveillance.  
Section 4.7 Monitoring Program, indicates that 
the incidence and extent of any new and 
uncontrolled vehicle tracks within E. steedmanii 
populations will be recorded and reported in 
annual reports. 

Note: 
* Justification for change in frequency is outlined in Section 3.3.  

3.2.4 Adaptive Monitoring  

Monitoring under Section 4.7 of the Plans should have given recognition to the need for an adaptive 
approach to monitoring. In particular, it is recommended that in the event that there is a heightened 
risk of the failure of attaining the management target (for example, control limits for dust were to be 
exceeded), monitoring frequency should be increased for particular metrics, or for particular metrics 
depending on location (Table 4).  
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Table 4: Adaptive monitoring schedule and triggers relevant to threats that are directly monitored. 

Threat Trigger Response 

Dust  Exceedance of Control Limit 2 (3 
standard deviations from mean) for 
dust deposition in gauges. 

Monitor dust deposition on plants (dust 
deposition rating) in the population adjacent to 
the dust gauge on a monthly basis until dust 
deposition as measured in gauges fall below 
Control limit 2. 

For each population: if mean dust 
deposition rating is 3 or above, or 
any tree assessed during 
monitoring surveys is rated as 4 for 
dust deposition. 

Undertake plant health monitoring at this 
population and at the nearest reference 
population on a monthly basis until dust 
deposition ratings return below the trigger. 

Miscellaneous  Report of the following within an E. 
steedmanii population in the WSA 
tenements: 
Unintentional clearing 
Spillage of saline water 
Fire and fire management activity 
Uncontrolled vehicle access. 

If the affected area does not include a current 
monitoring transect, a new transect to be 
established. Undertake plant health monitoring 
within the affected area on a quarterly basis for 
12 months. 

3.3 Analysis of Monitoring Data 

3.3.1 Tree Reproduction 

Proportions of E. steedmanii trees in the three stages of reproduction have remained relatively 
consistent over time and vary little from one survey to the next (Figure 3). The one exception was 
the apparent increasing trend in proportion of trees with fruit at Population 1 over the 2009 to 2013 
period. It is unsurprising that there was little variation from month to month. In general, once fruit 
form on Eucalyptus species, they can persist for many months or even a year or more (Ruthrof 
2001). More surprising in this case, was the lack of a cyclical pattern of periods of fruit absent and 
fruit present as is the case for most plant species.  The lack of variation from survey to survey would 
suggest that the current sampling regime is excessive. 

The largest contrast between populations was between Population 2, in which most trees had fruit, 
and Population 7 in which only approximately 60% of trees possessed fruit. Although data are 
limited for Population 4, it appears that the trees in this population with immature fruit did not 
transition to trees with mature fruit, but rather, to trees without fruit. Overall, the differences 
between control populations (4 and 5) and potential impact populations (1, 2, 3 and 7), and the 
trends at the potential impact sites (stable or increasing), do not provide evidence of an impact on 
reproduction from WSA operations. This is further supported by the census conducted in January 
2014 which also included Population 8 (Botanica 2014).  
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Figure 3: Reproductive status of E. steedmanii over time, based on the proportions of trees in transects in each 
population with mature, immature or no fruit. For n: Population 1 = 110, Population 2 = 40, Population 3 = 38, 
Population 4 = 94, Population 5 = 90 and Population 7 = 47. 
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3.3.2 Tree Health 

As with the data for reproduction, mean tree health scores displayed very little change over the 
survey period (Figure 4), indicating no evidence for a decline in health within the populations. Mean 
health within all populations was above 2.5 for all of the survey period, highlighting the apparent 
consistent good health of the trees. In addition, only one of the sample trees died (Transect 2, 
Population 4 (Control), December 2011) and this was the only tree which scored a 1 during the 
survey period. As noted for reproduction, the general absence of change from month to month 
indicates that a less frequent sampling regime, such as quarterly, may be more appropriate. The 
latest census results support the trends described here (Botanica 2014). 
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Figure 4: Change in mean health score of E. steedmanii in transects within each population over time. Trees were rated 
as: 3 = very healthy, 2 = moderate health, 1 = poor health, 0= dead.  

2010 2011 2012 2013

0.
0

1.
0

2.
0

3.
0 Population 1

2010 2011 2012 2013

0.
0

1.
0

2.
0

3.
0 Population 2

2010 2011 2012 2013

0.
0

1.
0

2.
0

3.
0 Population 3

M
ea

n 
he

al
th

 s
co

re

2010 2011 2012 2013

0.
0

1.
0

2.
0

3.
0 Population 7

2010 2011 2012 2013

0.
0

1.
0

2.
0

3.
0 Population 4: C

2010 2011 2012 2013

0.
0

1.
0

2.
0

3.
0 Population 5: C



Western Areas Limited 
Forrestania Eucalyptus Steedmanii Monitoring Program Review, April 2014 

 Page | 14 

3.3.3 Dust Deposition 

For dust deposition gauges nearest to E. steedmanii populations, there were no clear increases in 
deposition over time with the exception of gauge SQMP13 at site 7, an indicative control site (Figure 
5).  However, the increase for gauge SQMP13 was not significant. Deposition for potential impact 
sites was stable or declining. Deposition within gauge SQMP06 located near population 3, exhibited 
a significant decline in dust load over time (F1,47= 15.89, P< 0.001, R2=0.25).  
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Figure 5: Dust recorded in gauges in proximity to E. steedmanii populations. Gauge SQMP06 was the location associated 
with a significant change in dust load. Two dust gauges were included for Population 1 (near Transects 7 and 4). As the 
nearest gauge to Population 7 had a limited availability of data, a dust gauge site 260 m distant was also examined.    
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3.3.4 Tree Health with Distance from Potential Dust Source 

No transect exhibited a decline in mean health scores in relation to distance from potential dust 
sources (Figure 6). Within Population 1, mean score per transect exhibited a slight but insignificant 
(F1,6=0.25, P=0.63) increase in average plant health score with increased proximity to the potential 
dust source (Figure 7). Given these results and the good level of health at all potential impact sites, 
there is no evidence that dust has had an impact on tree health. 

 

Figure 6: Health scores for July 2013 and distance from potential dust sources. Transects were selected due to their 
location, perpendicular to a potential source; in this case, the haul road. 

 

Figure 7: Mean tree health score by transect in Population 1 as a function of distance from haul road, in July 2013. 

3.3.5 Control Charts for Monitoring Dust Loads 

Control charts for monitoring dust deposition in the gauges closest to the populations were 
developed (Figure 8). The majority of the deposition rates were within established control limits. The 
exception was the most recent value for gauge SQMP01 (transect 7, Population 1) in which the value 
exceeded the second control limit.   
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Figure 8: Control charts for dust deposition gauges near E. steedmanii populations. The dark horizontal line is the mean 
of all values. The orange dotted line represents the first control limit (2 standard deviations beyond the mean value). 
The red dotted line represents the second control limit (3 standard deviations beyond the mean value). 

Published literature on the effects of dust on plants is lacking, especially for plants in the arid zone of 
Australia. It has been proposed that relatively high dust concentrations (between 6 and 14 
g/m2/day) are needed to have adverse effects on perennial vegetation (Farmer 1993). This level of 
deposition is several orders of magnitudes higher than the highest dust loads recorded in the Project 
area. Thompson et al. (1984) found reductions in photosynthesis with dust loads of 5 to 10 g/m2, 
which would require at least 100 days of continual dust accumulation in the Project area.  These 
levels are unlikely; particularly given that rain and wind are likely to prevent such build ups. Even 
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with moderate levels of dust deposition, plants in arid and semi-arid environments may be less likely 
to suffer from moderate levels of dust deposition due to the fact that they exposed to dust naturally. 
Further, during the dry summer season when dust is likely to be abundant, many species in the arid 
and semi-arid zone are physiologically inactive; therefore, any impacts may be less likely in 
comparison to plants in mesic environments.  

Given the absence of an impact on E. steedmanii to date, the control limits based on 2 SD and 3 SD 
for each of the gauges would represent conservative limits beyond which an alert and management 
decision would be triggered, respectively. The suggested response in these circumstances was 
outlined in Table 4. Additionally, a quarterly frequency of collection of dust deposition data would 
represent a more appropriate level of monitoring given the level of risk. Control charts based on the 
same data in Figure 8, but recalculated by quarter, are presented in Figure 9. These are the 
recommended control limits to use for future monitoring. 
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Figure 9: Control charts for dust deposition gauges near E. steedmanii populations, based on composite quarterly 
samples. The dark horizontal line is the mean of all values. The orange dotted line represents the first control limit (2 
standard deviations beyond the mean value). The red dotted line represents the second control limit (3 standard 
deviations beyond the mean value). 

3.4 Recommended Modifications to the Monitoring Program 

Based on the review of the monitoring program, including the data analysis, some changes in the 
frequency of monitoring activities were recommended; these are summarised in Table 5. The 
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recommended monitoring schedule for the key threats not mentioned in Table 5 was outlined in 
Table 3. Monitoring of key threats should occur concurrently with all monitoring activities listed in 
Table 5 as well as incidentally with any other onsite activities by all WSA staff (that is, a general 
surveillance approach). 

Table 5: Proposed changes to the schedule of primary activities in the monitoring program for E. steedmanii. 

Activity Populations Current frequency Recommended frequency 

Census 1 to 8 Four yearly Four yearly 

Plant health 
monitoring 
(observations) 

1, 3A/3B and plants identified 
by Botanica (2009) Weekly 

 
Quarterly 
 

Plant health 
monitoring 
(ratings) 

1,2, 3A/3B and 7 
 
4, 5 and 6 

Monthly 
 
Annually 

Quarterly 
 
Annually 

Dust deposition At-risk populations (1, 3A/3B) 
and control areas (2 and 7) Monthly Quarterly 

Fuel Load Areas surrounding Spotted 
Quoll operations Annual Annual 

 

The following assessments (Sections 3.4.1 to 3.4.3 below) should also be made for each sample tree 
along transects during plant health monitoring. Data from these assessments will improve the ability 
to detect trends in plant health and reproductive abundance. In the case of dust deposition ratings, 
data will assist WSA to determine whether a high rate of dust deposition in a gauge is necessarily 
related to a high level of dust deposition on a plant 

3.4.1 Dust Deposition on Eucalyptus  steedmanii 

A simple 1 to 5 rating for the quantity of dust deposition on plants is recommended to be used for all 
sample trees in the monitoring program (Table 6). These ratings will improve the ability to link dust 
deposition in gauges to impacts on E. steedmanii, should they occur.  
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Table 6: Proposed dust deposition rating for plants formulated by Astron. 

Dust 
deposition 
rating 

Dust deposition 
descriptor Definition 

1 Negligible No dust obviously visible on plant. 
Virtually no cloud of dust when plant is shaken. 
No trace of dust when rubbing plant. 

2 Low Thin layer of dust apparent on leaves / stems. 
Dust may or may not come off when plant is shaken. 
Only very small amount of dust can be rubbed off. 
Amount of dust too little to be noticeable between fingers. 

3 Moderate Plant obviously covered in dust but leaf colour plainly visible. 
Dust falls off in a thin cloud when plant is shaken. 
Dust can be rubbed off plant. 
Grit/powder noticeable between fingers, smear thin when wet. 

4 High  Plant covered in dust, but leaf colour is faintly visible through dust 
layer. 
Dust falls off in a cloud when plant is shaken. 
Dust can be rubbed off plant. 
Grit/powder noticeable between fingers, smear opaque when wet. 

5 Extreme Dust is caking the plant thickly, leaf/stems take on colour of dust. 
Dust falls off in a thick cloud when plant is shaken. 
Dust can be rubbed off leaves or stems. 
Dust feels powdery/gritty between fingers, smear clayey when wet. 

3.4.2 Tree Health  

The inclusion of an additional simple and rapid tree health scoring system with a wider range of 
scores is recommended. The method proposed is a modified version of the Grimes (1978) system 
which includes scores for the density of green foliage within the crown (Figure 10), scores for the 
abundance of dead branches by size, and the abundance of epicormic growth (Figure 11). A tree 
health score is derived from the addition of the three components. This method has been used in 
published studies of eucalypt health in Western Australia (for example, Archibald et al. 2011). The 
scoring method that is currently used by WSA should also continue to be used in parallel to provide 
the option for consistent long-term analysis in the future. 
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Figure 10: Crown density scale component of Grimes (1978) system for scoring visual health. A tree with no leaves = 0. 
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Figure 11: Dead branches and epicormic growth components of Grimes (1978) system for scoring visual health. 

3.4.3 Abundance of Fruit 

A better description of the reproductive output of the populations would be gained by introducing a 
simple rating system of abundance of fruit for each tree. Presently, presence-absence data do not 
provide an account of fruit abundance across the population: this is the most ecologically relevant 
descriptor. The rating system presented in Souter et al. (2009) should be used for each sample tree 
in future monitoring surveys and censuses (Table 7). The rating should be applied to both types of 
fruit (immature and mature) if both are present on the one tree. 
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Table 7: Proposed rating system for abundance of fruit. Rating system from Souter et al. 2009. 

Abundance Rating Descriptor Definition 

0 Absent  Attribute not present. 

1 Scarce Attribute is present but not readily visible. 

2 Common Attribute is clearly visible throughout the crown. 

3 Abundant Attribute dominates the appearance of the crown. 
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4 Conclusions 

The replacement of two 2009 management plans for E. steedmanii in the Project area with one new 
management plan is proposed.  This resolves the issue of having one monitoring program that is 
guided by two management plans. It enables the revised plan to incorporate the information as at 
2014, and it also provides an opportunity to review and revise the current monitoring program: the 
main objective of this report. 

The review identified opportunities to improve both the effectiveness and the efficiency of the 
monitoring program for E. steedmanii as required under EPBC Ref 2008/4443; it is recommended 
that:  

• the frequency of some of the monitoring activities could reasonably be reduced because:  

o monitoring to date has presented no evidence that E. steedmanii has been negatively 
affected by construction or operations at the Spotted Quoll mine 

o variation in results for plant health and reproduction from one monitoring survey to the 
next, is minimal 

o the risk of impact is low for dust and the other threatening processes associated with 
the operation of the mine and because variation in results for plant health and 
reproduction from one monitoring survey to the next is minimal.   

• monitoring effectiveness could be improved by incorporating additional measures during 
each survey: tree health ratings using a finer scale and rating abundance of fruit on each 
tree 

• for contingency, an adaptive monitoring schedule should be considered so that the program 
can respond to any concerning trends or events that are revealed from monitoring; 
circumstances that would trigger an alteration to the monitoring program, and the nature of 
these alterations, were suggested.  
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