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Executive Summary 

Image Resources commissioned Terratree to prepare a Phytophthora Dieback (Dieback) Hygiene 

Management Plan for the Atlas Project proposed mineral sands mine and associated infrastructure. 

To avoid potentially devastating impacts on biodiversity, appropriate hygiene management practices must 

be implemented in accessing the project area.  

Effective hygiene management will help to minimise the risk of spreading Dieback both within the project 

area itself, and also into areas adjacent to, or down-gradient of project area.  

It is important to note that a significant portion of the project area lies within the Endangered ‘Banksia 

Woodland of the Swan Coastal Plain’ Threatened Ecological Community (TEC), Type 2. This vegetation 

community is classified as an Environmentally Sensitive Area and is protected under the Federal Environment 

Protection and Biodiversity Conservation Act 1999. The open woodland of Banksia attenuata and Banksia 

menziesii meets the description of the TEC and is highly susceptible to Dieback.  

To effectively manage the risk to biodiversity associated with Dieback, in November 2020, Terratree 

undertook a Comprehensive and Broadscale assessment of the Atlas project area (Terratree 2020). This 

mapping has facilitated the development of this DHMP.  

The purpose of the DHMP is to: 

▪ Inform design to minimise the risk of spreading the Dieback into adjacent and receiving environments 

down-gradient of the project area 

▪ To provide management guidelines for contractors and staff accessing the project area during the 

pre-construction phase. 

A Dieback Hygiene Management Plan has been prepared in accordance with best practice management 

techniques described in the following publications: 

▪ Corporate Policy Statement No. 3: Management of Phytophthora Disease (DPaW 2015) 

▪ Phytophthora Dieback Management Manual (DBCA 2017). 

The DHMP includes 

▪ A comprehensive risk assessment of potential disease vectors and proposed activities within the 

project area 

▪ Recommendations for hygiene management (clean-down) locations that consider the level of risk to 

biodiversity in the surrounding landscape 
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▪ A communication program to make personnel aware of the risk to biodiversity associated with 

spreading Dieback and the importance of adhering to hygiene protocols. 

Although the likelihood of the pathogen residing in soil within cleared (Excluded) upland areas is low, a 

precautionary approach to hygiene management is recommended. The risk of inadvertently transporting 

Dieback increases during wet conditions. The risk increases because soil and vegetative material can easily 

adhere to vehicles and machinery in wet conditions. Clean-down requirements are considerably less onerous 

during dry soil conditions because soil and vegetative material does not adhere as readily to vehicles and 

machinery and is less likely to be transported.  

If staff and contractors are adequately informed, and the Clean on Entry (CoE) strategy is implemented, the 

risk of introducing or spreading the pathogen in protectable areas will be minimised. 

Terratree makes the following recommendations to ensure the Dieback management strategy for the mineral 

sands mine within the Atlas project areas is correctly implemented: 

▪ Provide Green Card training to personnel including environmental managers, supervisors and key 

staff members to ensure compliance with the Dieback management strategy 

▪ Manage access to low lying areas with moist soil so as to avoid transporting soil materials 

▪ Provide clear instruction to staff and contractors about hygiene requirements when entering 

Protectable areas (Uninfested and Uninterpretable areas) 

▪ Signage should be installed to clearly identify vehicle and machinery inspection locations and CoE 

points within the project area 

▪ Conduct inspections of machinery and vehicles to ensure that they are free of soil and vegetative 

materials 

▪ Topsoil stockpiles from different Dieback occurrence categories, i.e. Uninterpretable, Uninfested and 

Excluded should be stored separately to further ensure no spread of the pathogen.  
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1 Introduction 

1.1 Background 

Image Resources (Image) commissioned Terratree Pty Ltd (Terratree) to prepare a Phytophthora Dieback 

(Dieback) Hygiene Management Plan (DHMP) for the Atlas Project proposed mineral sands mine and 

associated infrastructure (hereafter referred to as the ‘project area’).  

In order to avoid potentially devastating impacts on biodiversity, appropriate hygiene management practices 

must be implemented in accessing the project area.  

Effective hygiene management will help to minimise the risk of spreading Dieback both within the project 

area itself, and also into areas adjacent to, or down-gradient of project area.  

It is important to note that a significant portion of the project area lies within the Endangered ‘Banksia 

Woodland of the Swan Coastal Plain’ Threatened Ecological Community (TEC), Type 2. This vegetation 

community is classified as an Environmentally Sensitive Area and is protected under the Federal Environment 

Protection and Biodiversity Conservation Act 1999. The open woodland of Banksia attenuata and Banksia 

menziesii meets the description of the TEC and is highly susceptible to Dieback.  

To effectively manage the risk to biodiversity associated with Dieback, in November 2020, Terratree 

undertook a comprehensive and broadscale assessment of the project area (Terratree 2020). This mapping 

has facilitated the development of this DHMP.  

The purpose of the DHMP is to: 

▪ Inform design to minimise the risk of spreading the Dieback into adjacent and receiving environments 

down-gradient of the project area 

▪ To provide management guidelines for contractors and staff accessing the project area during the 

pre-construction phase. 

The objective of the DHMP is to define management actions and responsibilities to prevent the introduction 

or spread of Dieback within and outside of the project area and during the pre-construction phase. The 

overarching objective of the DHMP is to prevent Dieback being introduced into the project area and 

surrounding vegetation, particularly downslope of the project area. 

The DHMP addresses the risk associated with soil movement within project area to manage the risk of 

vectoring Dieback into protectable areas adjacent to, and down-gradient of the project area.  
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1.2 Project Location and Size 

The Atlas Project area is located approximately 170km north of Perth and approximately 18km south-east of 

Cervantes. The project area is bounded Wongonderrah Road to the south and Munbinea Road to the west 

and has a total length (north-south) of approximately seven kilometres (Figure 1). The Atlas project total 

Development Envelope is 1 115 hectares (ha) in size. The northern part of the project area is mostly cleared 

farmland. The southern and central parts of the project area is intact native vegetation on Crown Land.  

1.3 Background 

The Comprehensive and Broadscale Dieback field assessment was conducted on 3rd – 13th November, 2020 

and was completed by Department of Biodiversity, Conservation and Attractions (DBCA) -registered Dieback 

Interpreter Joseph Grehan with trainee interpreter Aaron Caubo and Jemma Marshall (Terratree 2020).  

The assessment was conducted according to the FEM047 Phytophthora Dieback Interpreter’s Manual for 

lands managed by the Department produced by the Forest and Ecosystem Management Division (FEMD 

2015). In accordance with the Dieback Interpreter’s Manual the Comprehensive assessment involved 

transects corridors of maximum 50 m width to be walked by foot across the entire project area. High risk 

locations, including watercourses and disturbed areas, outside the project area were investigated where 

necessary to determine the broader landscape potential for Dieback infestation. The Broadscale method 

involves assessing areas of interest and other possible disease vectors. Within the Broadscale assessment 

area, a 50m buffer around seven drill holes are comprehensively assessed. Other disease vectors may include 

watercourses, disturbance areas or areas down-stream or down-gradient of known infestations. The purpose 

of the Broadscale method is to inform strategic planning and identify areas for targeted assessment (FEMD, 

2015). 

The Comprehensive and Broadscale assessment of the proposed Atlas project found no evidence for the 

presence of Dieback. Seventeen soil and tissue samples taken from recently dead Banksia trees all returned 

negative results for Phytophthora spp.   

Spatial data, including disease evidence points and sample locations and photographs, were recorded using 

handheld Global Positioning System (GPS) units, and soil and tissue samples of recently dead disease 

indicator species were collected for analysis.  
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1.3.1 Dieback Occurrence  

A total of seventeen soil and tissue samples were taken from recently dead indicator species. All samples 

returned a negative result for P. cinnamomi or other Phytophthora species. 

In total, 1116.0ha of bush was assessed for Dieback occurrence. Mapping categorised 576.1ha (51.6%) of the 

assessed area as Uninfested. A further 297.3ha (26.7%) of the assessed area was mapped as Uninterpretable. 

The remaining 242.6ha (21.7%) had to be excluded from the assessment due to the Completely Degraded 

vegetation condition.  

Vegetation units within the ‘Melaleuca shrublands along flowlines and flow areas and on dampland flats’ 

(360 Environmental 2012) are Uninterpretable due to being dominated by resistant species. Although one of 

the vegetation units (BtRc) within the broader Melaleuca shrubland community includes Banksia telmatiaea 

as a dominant species, it has determined to be Uninterpretable due to it being the only susceptible species 

present. In addition, B. telmatiaea, is not regarded as highly susceptible as is the case with the Banksia tree 

species present. 

The northern portion of the project area is Completely Degraded and therefore had to be Excluded from the 

assessment. 

Table 1 presents a breakdown of the dieback occurrence categories in the project area and the percentage 

of the overall project area each category covers.  

Table 1: Dieback occurrence area statement for the Atlas Comprehensive Dieback assessment 

Dieback Occurrence Category Area (ha) % of Project Area 

Uninfested 576.1 51.6 

Uninterpretable 297.3 26.7 

Excluded 242.6 21.7 

TOTAL 1116.0 100 % 
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1.5 Regulatory Context 

Phytophthora Dieback management is required under several regulatory mechanisms, including: 

▪ Environmental Protection Act (1986) Part V S.50A ‘Serious Environmental Harm’ provisions 

▪ Projects being assessed under the Western Australian Environmental Protection Act 1986, which 

requires DBCA and/or Department of Mines, Industry Regulation and Safety to comment on Dieback 

management and provides these agencies with the right to impose conditions on new approvals 

▪ the Federal Environment Protection and Biodiversity Conservation Act 1999, which lists Phytophthora 

Dieback as a Key Threatening Process. 

1.6 Environmentally Sensitive Areas 

Environmentally Sensitive Areas (ESA’s) can be applicable to a range of environmental, heritage and 

vegetation values. ESA’s that are potentially applicable within the study area include: 

• a Defined Wetland and the area within 50 metres (m) of the wetland 

• the area covered by vegetation within 50m of Declared Rare Flora, to the extent to which the vegetation 

is continuous with the vegetation in which the rare flora is located 

• the area covered by a threatened ecological community (TEC). 

A significant portion of the project area lies within the Banksia Woodlands of the Swan Coastal Plain TEC. The 

open woodland of Banksia attenuata and Banksia menziesii meets the description of the TEC and would 

therefore be classified as an ESA.  

1.7 Approach 

The Dieback Hygiene Management Plan has been prepared in accordance with best practice management 

techniques described in the following publications: 

▪ Corporate Policy Statement No. 3: Management of Phytophthora Disease (DPaW 2015) 

▪ Phytophthora Dieback Management Manual (DBCA 2017). 

The DHMP includes: 

▪ A risk assessment of potential disease vectors and proposed activities within the project corridor 

▪ Recommendations for hygiene management (clean-down) boundaries that consider the level of risk 

to biodiversity in the surrounding landscape 
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▪ A risk assessment which examines the likelihood of Dieback being present in areas that were not 

assessable during the field survey, and the consequences in terms of potential impacts on 

biodiversity in receiving environments. 
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2 Potential Impacts and Risk Assessment 

2.1 Potential Impacts 

Potential impacts on biodiversity as a result of the spread of Dieback include the following:  

▪ A significant decline in species richness 

▪ Altered vegetation structure with the loss of keystone species such as Banksia 

▪ Temporary or permanent decline in vegetation cover which can lead to erosion and loss of nutrients 

▪ Loss of fauna foraging habitat, particularly Proteaceous genera including Banksia, Hakea, Isopogon 

and Petrophile 

▪ The potential loss of Threatened and/or Priority flora species if they occur within the affected areas 

and areas susceptible to Dieback. 

Water-gaining sites are at a higher risk of being infested with P. cinnamomi as flagellated zoospores can travel 

through water or moist substrate. It is possible, however, for the pathogen to survive as stromata, or thick-

walled chlamydospores, in resistant plant species in upland areas during summer, and reproduce when 

conditions become more favourable for survival (Crone et al. 2012).  

Non-autonomous spread of Dieback can occur if the disease occurrence has not been managed 

appropriately. Without hygiene control measures, there is a high risk of Dieback being spread into Uninfested 

areas of native vegetation during ground disturbing activities. If Dieback is spread into Uninfested areas, the 

pathogen will have a significant impact on biodiversity. Susceptible species will become infected and die, 

with flow-on effects impacting ecosystem function and resilience.  

The risk of transporting infected soil increases significantly during wet conditions when soil and vegetative 

material can easily adhere to vehicles and machinery. In dry conditions, the risk of transporting infected soil 

is reduced but not eliminated.  

In addition to spreading the pathogen within the disturbance area, there is potential to introduce the 

pathogen into adjacent and down-gradient receiving areas.  This down-gradient spread can occur if drainage 

lines within or adjacent to the project area become contaminated with the pathogen, or infected soil is 

transported off-site into uninfested areas.  
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In the context of the Atlas project, introduction and non-autonomous spread of the pathogen could occur in 

areas if the disease risk has not been assessed, and is not managed appropriately during both wet and dry 

soil conditions.  

2.2 Protectable Areas 

In accordance with the Dieback Interpreters Guidelines (FEMD 2015), 'Protectable Areas' are defined as areas 

of native vegetation that meet the following criteria: 

▪ Have been determined to be free of the Phytophthora spp. pathogen by a registered Dieback 

Interpreter (all susceptible indicator plant species are healthy, and no plant disease symptoms 

normally attributed to Phytophthora Dieback are evident). 

▪ Are situated in areas receiving more than 600 millimetres (mm) rainfall a year or those that are water-

gaining sites (for example, granite outcrops, impeded drainage or engineering works which aggregate 

rainfall) in the 400-600mm a year rainfall range. 

▪ Consists of areas where human vectors are controllable (e.g. not an open road, private property); 

and 

- Are positioned in the landscape and are of sufficient size such that a qualified Dieback 

Interpreter judges that the pathogen will not autonomously engulf them in the short term (a 

period of a few decades)  

or 

- Includes areas of high conservation and/or socio-economic value (for example, a small 

uninfested area with a known population of a susceptible species of Threatened flora) (FEMD 

2015, p. 113). 

Further to this definition, Protectable Areas may also include Uninterpretable areas. Uninterpretable areas 

that meet the protocols for identifying Protectable Areas (DBCA 2017) are managed as being both infested 

and uninfested so that the pathogen is neither imported into nor exported from, these areas. 

2.3 Risk Assessment Methodology 

The Dieback risk assessment is a qualitative two-tier process. ‘Likelihood’ assesses risk in terms of the 

Phytophthora pathogen being spread as a result of a particular activity, depending on where and when that 

activity occurs. The ‘consequences’ are assessed in terms of potential impacts on biodiversity and ecological 

function if the pathogen is introduced into a Protectable area. Definitions of the ‘likelihood’ and 



 

Dieback Hygiene Management Plan for the Proposed Atlas Project    8 

‘consequence’ categories are presented in Appendix A (Table 6 and Table 7). The risk rating is determined 

by inputting both the likelihood and consequence ratings into the risk matrix for the three different soil 

moisture categories: wet, moist and dry. Table 8,  Appendix A, presents the risk associated with the three 

different soil categories. 

Soil moisture conditions determine the level of risk at the time the activity is being undertaken in protectable 

areas in conjunction with the likelihood and consequence ratings. The risks associated with the introduction 

of P. cinnamomi are higher than with other Phytophthora species because of its virulence and destructive 

potential for native vegetation.  

2.4 Risk Assessment – Activities 

The primary risk during the project is associated with vehicles and machinery access and transporting soil 

and vegetative materials into the site from potentially Infested (Uninterpretable and Excluded areas) or high-

risk areas such as gullies and creek lines. The likelihood of this occurring significantly increases as soil 

moisture increases (Appendix A, Table 8).  

The other significant risk associated with the investigations phase of the project is that vehicles and 

machinery, such as drill rig and excavators, will arrive on site dirty and import infected soil or vegetative 

materials into Protectable areas from another site. 

The importation of raw materials also poses a significant risk of introducing the pathogen into Protectable 

areas. Raw materials include anything in which Phytophthora can survive and be transported in a viable form. 

Raw material can consist of Basic Raw Material (BRM), soil, mulch, vegetative material and seedlings for 

revegetation. 

2.5 Risk Assessment – Excluded Areas 

In total, 242.6ha (21.7 %) of the project area was mapped as ‘excluded’. Areas are excluded from assessment 

if they are in a Degraded or Completely Degraded vegetation condition. The only option for excluded areas 

is to undertake a risk assessment to determine the likelihood of Phytophthora being present. The assessment 

examines the likelihood of the pathogen being present in Excluded areas, and the potential consequences to 

biodiversity should soil be moved from one location to another. For example, if soil from an excluded area 

immediately adjacent to an infested area is moved to an area which drains into a sub-catchment, then this 

could have severe consequences for Protectable areas downstream of the excluded area. 
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The likelihood of Phytophthora being present in cleared areas has been determined to be ‘rare’ due to the 

low mean rainfall for the area (438.2 mm at Numbung Station).  Dieback is largely confined to drainage lines 

and water-gaining sites in areas that receive <600mm of annual rainfall. Further, the absence of plant roots 

at a depth where inoculum of the pathogen would reside due to soil moisture, means that the pathogen is 

unlikely to persist on cleared agricultural land in areas receiving <600mm of annual rainfall. 

While the likelihood of the pathogen residing in Excluded areas is ‘rare’ the consequences if the pathogen 

was present and then inadvertently spread into protectable areas is ‘moderate’ due to the potential impacts 

on susceptible vegetation. 

Table 2 presents a risk assessment of the likelihood and consequences of potential impacts as a result of 

introducing Dieback into protectable areas, and the residual risk after management strategies are 

implemented.  
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Table 2: Risk assessment of the likelihood and consequence of potential impacts as a result of introducing Phytophthora spp. into protectable areas and 
the residual risk after management strategies are implemented under dry, moist and wet soil conditions. 

Aspect Impact(s) Likelihood Consequence Risk Level Management Strategies  

Residual risk after management strategies 

implemented 

Likelihood Consequence Residual Risk 

Phytophthora 
cinnamomi is 
introduced into 
Protectable 
Areas 

Significant impact 
to vegetation 
diversity, structure 
and ecological 
function 

Likely 
Major (Many 
susceptible 

species) 

Dry: High 
Map Dieback occurrence in 
the native vegetation 
within the project area 
(completed) and ensure 
that vehicles and 
machinery are Clean on 
Entry to protectable areas 

Unlikely 
Major (Many 
susceptible 

species) 

Dry: Moderate 

Moist: High Moist: Moderate 

Wet: High Wet: High 

Introduction of 
other 
Phytophthora 
spp. Into 
Protectable 
Areas 

Localised impacts 
to vegetation 
diversity, structure 
and ecological 
function 

Likely Moderate 

Dry: Moderate 
Map Dieback occurrence in 
the native vegetation 
within the project area 
(completed) and ensure 
that vehicles and 
machinery are Clean on 
Entry to protectable areas 

Unlikely Moderate 

Dry: Low 

Moist: High Moist: Moderate 

Wet: High Wet: Moderate 

Wet: High Wet: High 

Introduction of 
Phytophthora 
into protectable 
areas from 
Excluded areas 

Significant (P. 
cinnamomi) or 
localised (other 
Phytophthora spp.) 
impact to 
vegetation 
diversity, structure 
and ecological 
function 

Rare Moderate 

Dry: Low 
Ensure that vehicles and 
machinery are Clean on Exit 
from Excluded areas.  

Rare Moderate 

Dry: Low 

Moist: Moderate Moist: Moderate 

Wet: Moderate Wet: Moderate 

Wet: Moderate Wet: Moderate 
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3 Environmental Objectives and Performance Indicators 

The objective of the Dieback Hygiene Management Plan is to define management actions and responsibilities 

to prevent the non-autonomous spread of Dieback within and outside of the project area and during the pre-

construction phase. The overarching objective is to prevent Phytophthora Dieback being introduced into the 

project area and surrounding vegetation. 

The environmental objectives and performance indicators for this DHMP are presented in Table 3. 

Table 3: Environmental Objectives and Performance Indicators 

Reference 

No. 

Management 

Objective 

Target Performance Indicator 

DB 01 Prevent 
Phytophthora 
Dieback from being 
introduced into the 
project area 

No new infestations recorded within the project area 
(depending on the ability to map Dieback occurrence 
due to disease expression) 

No breaches of 
hygiene requirements 

DB 02 Education and 
training 

▪ Ensure that personnel and contractors are 
aware of the risks associated with Dieback and 
adhere to the hygiene control measures 
outlined in this plan 

▪ Have supervisors and environmental personnel 
undertake Green Card training: 
https://www.dwg.org.au/green-card 

▪ Dieback will be 
included as a 
component of the 
induction package 
 

▪ Green Card 
training to key 
staff as required 

 

 

  

https://www.dwg.org.au/green-card
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4 Management Strategy 

4.1 Hygiene Management Principles and Objectives 

The Dieback Management Hierarchy of Control illustrates efficient prioritisation in Dieback management 

(Diagram 1). Dieback cannot be effectively managed unless disease occurrence mapping is current and clearly 

identifies protectable areas. Undertaking ground disturbance activities during dry soil conditions will 

significantly reduce the risk of spreading a Dieback and reduce the time taken to ensure vehicles and 

machinery are clean of soil and vegetative materials. 

Soil movement is a major consideration when managing Dieback in construction projects. The basic principle 

is to only move soil to areas of equal or greater risk, in terms of the likelihood of the pathogen being present 

and potential impacts to biodiversity. For example, soil from an Infested area should not be moved to an 

Uninfested area.  
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Diagram 1: Dieback Management Hierarchy of Control illustrating efficient prioritisation in Dieback 

management 

 

TRIAINING AND AWARENESS 

▪ Green Card Training - Field Staff 

▪ Environmental Induction - Contractor 

MAPPING 

Dieback Occurrence Mapping is current and clearly identifies protectable areas. 

MITIGATION OF RISK 

If activity is to be undertaken during wet soil condition, ensure appropriate hygiene measures are 

implemented: 

▪ Signage installed at correct Locations 

▪ Vehicle and machinery inspections on arrival to site 

▪ Clean-down and inspection prior to entering protectable areas 

▪ Clean-down and inspection prior to leaving high-risk (Excluded) or Uninterpretable areas 

AVOIDANCE OF RISK 

Avoid vehicle and machinery movement during wet soil conditions* 

*Wet soil conditions are defined as when soil is adhering to footwear, vehicles, and machinery 

ENGINEERED CONTROLS 

▪ Green Bridges 
▪ Eradication of spot infestations 
▪ Surface and sub-surface drainage management 

HIERACHY OF DIEBACK CONTROLS 
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4.2 Hygiene Control Measures 

The Dieback Management Hierarchy of Control states that vehicular and machinery access should be restricted 

to ‘dry soil conditions’ in the first instance. If unavoidable, measures should be implemented to mitigate the 

risk of spreading Dieback into Protectable areas. These measures include vehicle and machine hygiene control 

measures and inspections.  

Table 4 lists the Phytophthora Dieback management objectives, management actions, key personnel with the 

responsibility of management actions and reporting. 

Table 4: Phytophthora Dieback Management Actions 

Objective 1 Prevent new Phytophthora infestations  

Objective 2 
Ensure education, awareness, and control measures for Dieback management are 

communicated to personnel and contractors 

 

Objectives Management Actions 

Key personnel with 

responsibility for 

actions 

Reporting 

System 

Vehicle and 
Equipment 
Hygiene 
 

Unacceptably dirty vehicles and equipment will be 
refused entry to the project area. Vehicle and 
machinery inspections should be undertaken by a 
suitably trained person using the vehicle and 
machinery inspection sheet (Appendix B). 

All Personnel and 
Contractors 

Audit 

All vehicles and machinery will adhere to hygiene 
requirements for each Dieback occurrence 
category, as outlined in Table 5. 

All Personnel and 
Contractors 

Audit 

Importation 
of Materials 

Only soils, road base or vegetation from known 
Dieback free areas are to be allowed on site. 
Importation of these materials is on the condition 
that the risk associated with these materials has 
been determined to be ‘low’. 

Construction 
Manager 

Audit 
 

Support Provide advice and support to ensure 
implementation of appropriate Dieback 
management strategies. 

Environmental  
Co-ordinator 

 

Training ▪ Awareness of environmental issues, including 
Dieback management, is communicated to 
personnel through presentations in safety 
meetings and toolbox sessions. Posters and 
maps of infestation areas are to be displayed 
around the site. Dieback management is 
discussed at daily production meetings, as 
required. 

▪ Ensure all environmental personnel 
undertake Green Card training. 

Environmental  
Co-ordinator 

Audit 



 

Dieback Hygiene Management Plan for the Proposed Atlas Project    15 

Hygiene management requires that all vehicles and machinery be: 

▪ Clean on Entry when entering Uninfested areas 

▪ Clean on Entry and Clean on Exit when entering and exiting both Uninterpretable and ‘Temporarily 

Uninterpretable’ areas. 

Table 5 presents the hygiene requirements for each Dieback occurrence category present within the project 

area. 

Table 5: Dieback Occurrence categories and required hygiene management 

Dieback Occurrence 

Category 

Clean on 

Entry 

Clean on 

Exit 
Comment 

Uninfested ✓  Clean on Entry for areas determined to be ‘protectable’ 

Uninterpretable ✓ ✓ Clean on Entry and Clean on Exit for areas determined to 
be ‘protectable’ 

Excluded 
 ✓ Management will depend on results of risk assessment 

to determine the likelihood of the excluded area being 
infested and potential impacts to biodiversity  

 

All vehicles and machinery arriving on-site should be required to go directly to a quarantine inspection area. 

Vehicles will not be permitted to leave the quarantine area until they have been inspected by suitably trained 

personnel and certified as being clean of soil and vegetative material (Diagram 2). A quarantine inspection 

point should be established at a Hygiene Inspection Area.  

Hygiene requirements vary considerably depending on whether the work is to be conducted during wet or dry 

soil conditions. Wet conditions are defined as the situation where soil is adhering to vehicles and machinery. 

Conversely, in dry soil conditions, soil will not be adhering to vehicles and machinery. When operating during 

wet soil conditions, all vehicles and machinery are required to be Clean on Entry (CoE) when entering 

protectable areas (either Uninfested or Uninterpretable). This includes entering from cleared farmland 

(Excluded areas) and from Uninterpretable to Uninfested areas.  

Clean-down requirements are considerably less onerous during dry soil conditions as soil, and vegetative 

material does not adhere to vehicles and machinery. When operating during dry soil conditions all vehicles 

and machinery are required to be CoE when entering Protectable areas (either uninfested or uninterpretable). 

Figure 2 presents the CoE boundaries of Protectable areas (Uninfested and Uninterpretable). This information 

should be used to determine suitable locations for CoE points and signage.  
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Diagram 2: Layout of vehicle and machinery hygiene inspection and clean-down area. 

4.2.1 Field Hygiene Kits 

All operational vehicles should carry a field hygiene kit. The kit enables staff to undertake vehicle clean-down 

in the field when required by hygiene management protocols for each Dieback occurrence category. Table 5 

presents the hygiene requirements for each Dieback occurrence category present within the project area. 

The kit should include the following items and be checked on a regular basis to ensure that material quantities 

are adequate: 

▪ 20 litres (L) of water 

▪ 8 L methylated spirits and sealed container to store 

▪ 8-10 L spraying unit 

▪ Hand spray bottles 

▪ Hard bristle scrubbing brush 

▪ Long-handled scrubbing brush 

▪ Dustpan and brush (for interior cleaning) 
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While all field staff should undertake Green Card training, which demonstrates correct clean-down techniques, 

the basic principles are: 

1. Vehicle movement should be avoided within Protectable areas (Uninfested and Uninterpretable 

areas) during wet soil conditions. 

2. Vehicles and machinery should be maintained clean but should always be inspected when entering 

Protectable areas. 

3. All soil and vegetative materials adhering to the vehicle or machine entering a Protectable area should 

be removed by dry brushing, spraying, disinfecting, or a combination of these methods. 

4. The interior of vehicles should be checked and cleaned if required so that the cab is free from soil and 

vegetative materials. 
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5 Conclusion and Recommendations 

Although the likelihood of the pathogen residing in soil within cleared (Excluded) upland areas is low, a 

precautionary approach to hygiene management is recommended. The risk of inadvertently transporting 

Dieback increases during wet conditions. The risk increases because soil and vegetative material can easily 

adhere to vehicles and machinery in wet conditions. Clean-down requirements are considerably less onerous 

during dry soil conditions because soil and vegetative material does not adhere as readily to vehicles and 

machinery and is less likely to be transported.  

If staff and contractors are adequately informed, and the DHMP is implemented, the risk of introducing or 

spreading the pathogen into or within Protectable areas will be minimised. 

Terratree makes the following recommendations to ensure the Dieback management strategy for the mineral 

sands mine construction and associated infrastructure within the Atlas project areas is correctly implemented: 

▪ Provide Green Card training to personnel including environmental managers, supervisors and key staff 

members to ensure compliance with the Dieback management strategy. 

▪ Manage access to low lying areas with moist soil so as to avoid transporting soil materials 

▪ Provide clear instruction to staff and contractors about hygiene requirements when entering 

Protectable areas (Uninfested and Uninterpretable areas). 

▪ Signage should be installed to clearly identify vehicle and machinery inspection locations and CoE 

points within the project area 

▪ Conduct inspections of machinery and vehicles to ensure that they are free of soil and vegetative 

materials. 

▪ Topsoil stockpiles from different Dieback occurrence categories, i.e. Uninterpretable, Uninfested and 

Excluded should be stored separately. This will minimise the risk of spreading the pathogen into 

Dieback free topsoil, if the pathogen is residing in areas that were not assessable due to species 

composition or vegetation condition at the time of the Dieback assessment.  
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Glossary of Terms (adapted from FEMD 2015) 

Assessment - (Phytophthora occurrence) any combination of activities including detection, diagnosis 

(interpretation), mapping and demarcation of Phytophthora Dieback disease in natural ecosystems. 

Assessment Area - an area where Phytophthora occurrence assessment is possible or will be possible in the 

short to medium term. This area may be larger or smaller than the proponent's project area. 

Chlamydospores – a thick walled big resting spore of several kinds of fungi. It is a life stage that survives in 

unfavourable conditions, such as dry or hot seasons. 

Diagnosis - a determining or analysis of the cause or nature of a problem or situation. 

Dieback (Phytophthora) - in the south-west of Western Australia, a disease of plants caused by infection by 

the soil-borne organisms of the genus Phytophthora, of which P. cinnamomi is the most widespread. 

Dieback (Phytophthora) Interpretation - the method of determining Phytophthora Dieback infestation using 

procedures in the Dieback Interpreter’s Manual (Forest and Ecosystem Management Division (2015). FEM047 

Phytophthora Dieback Interpreter’s manual for lands managed by the department. Version 1.0. Department 

of Parks and Wildlife, Perth, Western Australia). 

Dieback (Phytophthora) Interpreter - a registered person who conducts Phytophthora Dieback interpretation. 

Disease - the combination of a pathogen, host and correct environmental conditions, which results in disease 

symptoms or death of a host. 

Environment - the sum of all external factors that act on an individual organism during its lifetime. 

Excluded Area - an area that has been disturbed to an extent that it is not assessable and therefore excluded 

from Dieback interpretation. 

Host - the plant that is invaded by a pathogen and from which the pathogen derives its energy. 

Indicator species – a plant species that is more susceptible to Phytophthora disease and reliably shows 

symptoms earlier than other species. 

Infection - the invasion of a host organism's bodily tissue by disease-causing organisms. In relation to Dieback, 

this refers to an individual plant and not the population. 

Infested Area - an area that an accredited Dieback Interpreter has determined has plant disease symptoms 

consistent with the presence of the pathogen Phytophthora cinnamomi. 

Inoculum - cells, tissue, or viruses that are used to inoculate a new culture.  
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Not Yet Resolved - an area that is interpretable for Dieback but where a determination regarding the disease 

status cannot be made due to a lack of evidence in the form of positive sample results.  

Pathogen - any organism or factor causing disease within a host. 

Pathogenic - causing or capable of causing disease. 

Phytophthora Dieback - a term referring to the disease symptoms caused by Phytophthora species in 

susceptible vegetation. 

Phytophthora Dieback Management Map - the map prepared as part of ‘protectable’ areas Phytophthora 

Dieback management planning process. It records details of planned management actions.  

Phytophthora Dieback Management Plan - the document (includes appended maps) that describes and 

controls how human access to uninfested ‘protectable’ areas is to be managed so that the role of humans as 

vectors in establishing new centres of infestation will be reduced to the lowest possible level. 

Precautionary Principle - has the meaning as stated in the Intergovernmental Agreement on the Environment 

(1992): “Where there are threats of serious or irreversible environmental damage, lack of full scientific 

certainty should not be used as a reason for postponing measures to prevent environmental degradation. In 

the application of the precautionary principle, public and private decisions should be guided by:  

(a) careful evaluation to avoid, where-ever practicable, serious or irreversible damage to the environment; 

and, 

(b) an assessment of the risk-weighted consequences of various options.” 

Protectable Area - an area of land managed by the landowner where hygiene management rules for the plant 

pathogen Phytophthora, including clean on entry, will apply. These areas are generally free of disease. 

Risk Analysis - a systematic use of available information to determine how often specified events may occur 

and the magnitude of their consequences. 

Risk Control - part of risk management that involves the implementation of policies, standards, procedures 

and physical changes to eliminate or minimise adverse risks. 

Risk Evaluation - the process used to determine risk management priorities. 

Risk Management - the culture, processes and structures that are directed towards the effective management 

of potential opportunities and adverse effects 

Sporulation - a type of reproduction that occurs in fungi, algae and protozoa and involves the formation of 

spores by the spontaneous division of a cell into four or more daughter cells, each of which contains a part of 

the original nucleus. 
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Stromata - The connective tissue framework of an organ, gland or other structure, as distinguished from the 

tissues performing the special function of the organ or part. 

Susceptible - influenced or able to be harmed by Phytophthora Dieback. 

Symptom - a phenomenon that arises from and accompanies a particular disease or disorder and serves as an 

indication of it. 

Uninfested Area - an area that an accredited Dieback Interpreter has determined to be free of plant disease 

symptoms that indicate the presence of Phytophthora Dieback. 

Uninterpretable Area - an area situated in locations receiving >600 mm rainfall per year or are water-gaining 

sites (e.g. granite outcrops, impeded drainage or engineering works that aggregate rainfall) in the 400-600 

mm per year rainfall zone where indicator plants are absent or too few to determine the presence or absence 

of disease caused by Phytophthora Dieback. 

Temporarily Uninterpretable Area – A naturally vegetated area that has had disturbance and from which is 

likely to recover in the short term 

Unprotectable Area - a disease-free area that is likely to become infested within a given time. 

Vector - any agent that acts as a carrier or transporter. 
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Figures 

Figure 1: Project Location  
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Figure 2: Hygiene Management Map 
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Appendices 

Appendix A: Risk Assessment Methodology 

The risk assessment of the different activities was undertaken by asking the following two questions: 

1) What is the likelihood of Phytophthora being spread as a result of a particular activity and 

where/when that activity occurs?  

2) What are the potential consequences in terms of impacts to biodiversity if infected material is 

vectored into protectable vegetation (uninfested and uninterpretable)? 

Table 6: Dieback Likelihood Ratings 

LIKELIHOOD RATING 

Descriptor Definition Probability 

Rare 
The event may occur only in exceptional circumstances  

For example: 

▪ The area is an upland area that has been cleared of native vegetation and receives 
<600 mm of annual rainfall 

▪ The activity is not being undertaken within a protectable area 
▪ Dieback occurrence mapping is current 
▪ Hygiene controls measures (clean down locations) in place 
▪ Activities occur only during ‘dry soil conditions’ (i.e. when soil is not adhering to 

boots, vehicles and machinery); and 
▪ Person(s) undertaking the activity have the required training and awareness about 

Dieback (e.g. Green Card holder (staff); or environmental induction (contractor) 

<5% 

Unlikely 
The event could occur at some time  

For example: 

▪ The area is an upland area which receives <600 mm of annual rainfall 
▪ Dieback occurrence mapping is current 
▪ Hygiene controls measures (vehicle and equipment inspections and clean down 

locations & signage) in place 
▪ Activities occur only during ‘dry soil conditions’ (i.e. when soil is not adhering to 

boots, vehicles and machinery) 
and 

▪ Person(s) undertaking the activity have the required training and awareness about 
Dieback (e.g. Green Card holder (staff); or environmental induction (contractor) 

6<24% 

Possible 
The event should occur at some time  

For example: 

▪ The area is an upland area which receives <600 mm of annual rainfall 
▪ Dieback occurrence mapping is not current 
▪ No hygiene controls measures (vehicle and equipment inspections and clean down 

locations & signage) in place 

25-49% 
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LIKELIHOOD RATING 

Descriptor Definition Probability 

▪ Activities occur only during ‘dry soil conditions’ (i.e. when soil is adhering to boots, 
vehicles and machinery) if occurring within protectable areas 

▪ Person(s) undertaking the activity have the required training and awareness about 
Dieback (e.g. Green Card holder (staff); or environmental induction (contractor) 

Likely 
The event will probably occur in most circumstances 

For example: 

▪ The area receives 600-800 mm of annual rainfall 
▪ Dieback occurrence mapping is not current 
▪ No Hygiene controls measures (vehicle and equipment inspections and clean 

down locations & signage) in place 
▪ Activities occur within, upslope or immediately adjacent to protectable areas 

during ‘wet soil conditions’ (i.e. when soil is adhering to boots, vehicles and 
Person(s) undertaking the activity don’t have the required training and awareness 
about Dieback (e.g. Green Card holder (staff); or environmental induction 
(contractor)machinery) 

▪ Soil movement is likely to occur 

50-74% 

Almost 

Certain 

The event is expected to occur in most circumstances  

For example: 

▪ The area receives >800 mm of annual rainfall 
▪ Dieback occurrence mapping is not current 
▪ Vehicles and machinery arrive on site dirty and are not inspected 
▪ No Hygiene controls measures (vehicle and equipment inspections and clean 

down locations) in place 
▪ Activities undertaken across boundaries (infested and uninfested areas) during 

‘wet soil conditions’ (i.e. when soil is adhering to boots, vehicles and machinery) 
and 

▪ Person(s) undertaking the activity do not have the required training and 
awareness about Dieback (e.g. Green Card holder (staff); or environmental 
induction (contractor)). 

▪ Soil movement will occur across boundaries 

>75% 
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Table 7: Dieback Consequence Rating  

CONSEQUENCE RATING 

Descriptor Environment 

Insignificant 
Limited damage to area of low significance. Example: a spot infestation in area of little or no 
biodiversity value (Degraded or Completely Degraded (WAPC 2000) native vegetation).  

Minor 
Minor effects on biological or physical environment. Example: Spot infestation into a small area 
(<4ha) with a low proportion of susceptible species (e.g. a wetland area dominated by Melaleuca, 
Lepidosperma and Juncus spp. with scattered Banksia littoralis. 

Moderate 
Moderate effects on the local environment. Example: Dieback spread into an area that has a high 
proportion of susceptible species (e.g. Banksia woodland) but has been determined to be 
unprotectable due to size (<4ha) or proximity to known infestation(s). 

Major 

Very serious, long-term localised impact on biodiversity and ecosystem function. Example: 
Phytophthora cinnamomi introduced into protectable area (>4ha <50ha) of urban bushland or area 
of high conservation values (e.g. an area that has Priority Flora species or Ecological Community 
and or significant fauna habitat values that are susceptible to Dieback). 

Catastrophic 

Critical widespread impact on biodiversity and ecosystem function. Example: Phytophthora 
cinnamomi spread into large conservation reserve (>50ha) or into an area with critical values (e.g. 
Threatened (Declared Rare) Flora species or Threatened Ecological Communities or significant 
fauna habitat values that are susceptible to Dieback. 
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Table 8: Series of risk assessment tables (identified by soil moisture) used to determine the overall dieback 
risk of an activity (adapted from ‘Phytophthora Dieback management manual’, Forest and Ecosystem 
Management FEM 079, DBCA 2017) 

DRY SOIL      

 CONSEQUENCE 

LIKELIHOOD Insignificant Minor Moderate Major Catastrophic 

Almost certain Low Moderate High High High 

Likely Low Moderate Moderate High High 

Possible Low Low Moderate Moderate High 

Unlikely Low Low Low Moderate High 

Rare Low Low Low Moderate High 

      

MOIST SOIL      

 CONSEQUENCE 

LIKELIHOOD Insignificant Minor Moderate Major Catastrophic 

Almost certain Low High High High High 

Likely Low Moderate High High High 

Possible Low Moderate Moderate High High 

Unlikely Low Low Moderate Moderate High 

Rare Low Low Low Moderate High 

      

WET SOIL      
 CONSEQUENCE 

LIKELIHOOD Insignificant Minor Moderate Major Catastrophic 

Almost certain Low High High High High 

Likely Low High High High High 

Possible Low Moderate High High High 

Unlikely Low Moderate Moderate High High 

Rare Low Low Moderate Moderate High 
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Appendix B: Example of Vehicle and Machinery Inspection Form (DBCA 2017) 

  



 

 

Registration/ID: 

 

Make & Model:     

Item Type/Examples Not 

Applicable 

Not 

Compliant 

Compliant Initial 

Scrub bars Front, Rear, Side     
Fenders:  Front, Rear, Side     
Fenders:       
Radiator area      
Belly plates / 

 Underside Protection 

     

Bucket /blade /forks      
Rippers      
Suspension      
Spare wheels      
Wheels / tracks      
Mud flaps      
Flat sections Esp. horizontal     
Cupped sections      
Chassis areas H- or C- sections     
Hinged Points:  Esp articulated areas e.g.  FEL 

/ Truck/ Crane/ Excavator arm 
    

Leaks:  Motor, Transmission / 

Driveline / Hoses / Tanks / 

Hydraulics / Reservoirs 

    

Leaks:  Excessive Grease     
Spill kit(s) (e.g. Hydrocarbon)     
Water Tanks:  Potable /Treated /Untreated/ 

Capacity 
    

Trailer(s) Light/ Heavy/ 

Number/Capacity/Type 
    

Cargo space      
Clean down kit      
Cabin; front Floor and seats     
Cabin; rear Floor and seat     
floormats      
      
*Previous worksite(s)      
Fire suppression gear 
(Bushfire Act 

compliant?) 

Extinguishers, Drafting, 

Capacity, Hi-Pressure-Low-

Volume,  

    

*Previous work sites may entail sighting records of Clean-on-Exit checks & documents. 
 

Assessing Person (Owner or Representative): 

Signature Name Date & Time Company/Agency Contact Details 

 

 

 

 

 

 

 

 

 

 

 

 

M: 

T: 

F: 
 

  

Appendix B: Example of vehicle and machinery inspection form (DPaW 2017) 
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