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1. [bookmark: _Toc23320027]PROJECT SUMMARY
[bookmark: _Toc366750316]Project Title: Brand Highway Widening and Passing Lanes 65-86 SLK

Project Location:  This project occurs in the following locations on Brand Highway:
· Widening 67.5-68.63 SLK within the Shire of Gingin
· Southbound Passing Lane 68.63-71.02 SLK within the Shire of Gingin
· Widening 71.02-74 SLK within the Shire of Gingin
· Widening 77-79.84 SLK within the Shire of Dandaragan
· Northbound Passing Lane 79.84-81.66 SLK within the Shire of Dandaragan
· Widening 81.66-86 SLK within the Shire of Dandaragan 

Dieback Management Objectives:
· Prevent the spread of dieback along Brand Highway. 

Weed Management Objectives: 
· Prevent the introduction of weeds
· Control (and if possible reduce) existing weed populations

[bookmark: _Toc23320028]INTRODUCTION
[bookmark: _Toc434581493]Main Roads Mid-West Gascoyne Region proposes to widen sections of Brand Highway and create one northbound and one southbound passing lanes between 65 and 86 SLK. This will increase the safety of the road by providing safe overtaking opportunities and improving the functionality of the road. This dieback and weed management plan (DWMP) has been created to prescribe management actions for this project in accordance with Condition 7 of CPS 7533/2. 

[bookmark: _Toc23320029]Project Description
This project will involve the widening of the road, creation of one northbound and one southbound passing lane between 65 and 86 SLK within the Shire of Gingin and Dandaragan. 

Widening 67.5-68.63 SLK
This project will involve the widening of the road formation between 67.5 and 68.63 SLK to a seal/pavement configuration of 11m on 11m. This includes two 3.5m lanes, two 1m sealed shoulders and two 1m unsealed shoulders. To complete this work up to 2.2ha of native vegetation will be removed.

Southbound Passing Lane 68.63-71.02 SLK 
This project involves the construction of a southbound passing lane and the widening of the existing road including shoulder widening on the northbound side of the road from 68.63-71.02 SLK. This will involve the clearing of up to 2.7ha of native vegetation. 

Widening 71.02-74 SLK 
This project will involve the widening of the road formation between 71.02 and 74 SLK to a seal/pavement configuration of11m on 11m. This includes two 3.5m lanes, two 1m sealed shoulders and two 1m unsealed shoulders. To complete this work up to 1.8ha of native vegetation will be removed.

Widening 77-79.84 SLK 
This project will involve the widening of the road formation between 77.3 and 79.84 SLK to a seal/pavement configuration of 11m on 11m. This includes two 3.5m lanes, two 1m sealed shoulders and two 1m unsealed shoulders. To complete this work up to 1.6ha of native vegetation will be removed.

Northbound Passing Lane 79.84-81.66 SLK 
This project involves the construction of a northbound passing lane and the widening of the existing road including shoulder widening on the southbound side of the road from 79.84-81.1 SLK. This will involve the clearing of up to 2.1ha of native vegetation. 


Widening 81.66-86 SLK 
This project will involve the widening of the road formation between 81.71 and 86 SLK to a seal/pavement configuration of 11m on 11m. This includes two 3.5m lanes, two 1m sealed shoulders and two 1m unsealed shoulders. To complete this work up to 2.6ha of native vegetation will be removed.

[bookmark: _Toc23320030]Project Location
The project is located on Brand Highway:
	Project Component
	Start
	End
	Shire

	Widening 67.5-68.63 SLK (CPS 7533/3-2b)
	Latitude: -31.057
Longitude: 115.739
	Latitude: -31.0483 Longitude: 115.7332
	Gingin

	Southbound Passing Lane 68.63-71.02 SLK (CPS 7533/3-2c)
	Latitude: -31.0484   Longitude: 115.7332
	Latitude: -31.0281  Longitude: 115.7249
	Gingin

	Widening 71.02-74 SLK (CPS 7533/3-2d)
	Latitude: -31.0282 Longitude: 115.725
	Latitude: -31.0038
Longitude: 115.7119
	Gingin

	Widening 77-79.84 SLK (CPS 7533/3-2e)
	Latitude: -30.9788
Longitude: 115.7012
	Latitude: -30.9569
Longitude: 115.6856
	Dandaragan 

	Northbound Passing Lane 79.84-81.66 SLK (CPS 7533/3-2f)
	Latitude: -30.957  Longitude: 115.6856
	Latitude: -30.9434 Longitude: 115.6749
	Dandaragan

	Widening 81.66-86 SLK (CPS 7533/3-2g)
	Latitude: -30.9434 Longitude: 115.6749
	Latitude: -30.913 Longitude: 115.6465
	Dandaragan



[image: ]
Figure 1: Project Location Widening 67.5-68.63 SLK, Passing Lane 68.63-71.02 SLK and Widening 71.02-74 SLK
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Figure 2: Project Location Widening 77-79.84 SLK, Passing Lane 79.84-81.66 SLK and Widening 81.66-86 SLK

[bookmark: _Toc23320031]Existing STATUS
[bookmark: _Toc23320032]Dieback
Phytophthora dieback (dieback) is the name used to describe the plant disease caused by a soil-borne pathogen (technically classified as a water mould not a fungus), most commonly identified as Phytophthora cinnamomi.

Dieback kills a wide range of plant species in Western Australia (WA) by attacking plant root systems and causing them to rot, thereby stopping the uptake of water and nutrients. The pathogen is spread via root to root contact, through infested soil and plant material and via surface and sub-surface water flows.

The pathogen is most rapidly spread through human activity and animals. The unintentional movement of pathogen-infested soil by vehicles, equipment and footwear from infested into uninfested areas is the most common means of dispersal of the organism. Moist soil conditions are conducive to the spread of the pathogen and the movement of the pathogen in the landscape is much faster downslope. Risks of new infestations are higher when moist soil, mud or gravel is transported from infested to uninfested areas. 

The risk of soil transportation of dieback is considerably reduced in dieback susceptible areas when the movement of vehicles and machinery between infested and uninfested areas is undertaken in dry conditions. However, when activities require soil movement in wet conditions, best practice environmental management strategies should be developed and implemented to minimise soil movement and the increased risk of dieback spread or intensification. In these circumstances, specified management strategies and a project specific Dieback Management Plan (DMP) are needed to manage the potential spread of dieback and the threat to biodiversity posed by the pathogen. 

[bookmark: _Toc23320033]Status
A dieback assessment was undertaken by Glevan Consulting in March/April 2019 (Appendix E). Dieback is known to exist in the project area, with the majority of the project being protectable. The dieback survey identified that the majority of the project area is uninfested. There are small sections of infested areas in 81-86 SLK project area and areas infested by other Phytopthora in the 71-74 SLK and 77-79 SLK sections.

[bookmark: _Toc23320034]Locations
Figure 3-8 below shows the dieback mapping of the project areas as determined during the Glevan survey.
[image: ]
Figure 3: Current dieback status-Widening 67.5-68.63 SLK
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Figure 4: Current dieback status-Passing Lane 68.63-71.02 SLK
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Figure 5: Current dieback status-Widening 71.02-74 SLK
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Figure 6: Current dieback status-Widening 77-79.84 SLK
[image: ]
Figure 7: Current dieback status-Passing Lane 79.84-81.66 SLK
[image: ]
Figure 8: Current dieback status-Widening 81.66-86 SLK

[bookmark: _Toc23320035]Weeds
Weeds are not native to an area and are generally opportunistic plant species.  Once weeds are introduced to an area they effectively compete for resources.  The presence of weeds in an area can result in numerous environmental impacts including resource competition, the prevention of seedling recruitment of native plant species, changes to soil nutrients and fire regimes and alteration of geomorphological and hydrological cycles. 

[bookmark: _Toc23320036]Introduced Weeds
One weed species was recorded within the Project Area during the GHD 2016 survey (refer to Table 1).  Echium plantagineum (Paterson’s Curse) is categorised as Declared Pests under the Biosecurity and Agriculture Management Act 2007. 

One Paterson’s Curse individual was observed at one location within the project area.  It is an erect, growing up to 1.5m tall high, commonly 30-60cm and the flowers are purple. This species is widespread throughout the south-west of WA and the eastern Goldfields.

	Table 1: Weed species in project area
	
	

	Species Name
	Common Name
	Latitude
	Longitude

	Echium plantagineum
	Paterson’s Curse
	-31.0369
	115.7294



[bookmark: _Toc23320037]Locations of Weed Species 
Figure 9 below shows the location of Paterson’s Curse with the project area.
[image: ]

Figure 9. Weed location in project area

[bookmark: _Toc23320038]Objectives
[bookmark: _Toc23320039]Dieback
The objective of the DWMP is to prescribe management actions to avoid, mitigate and manage the potential introduction of dieback within the project area. As dieback is usually spread during the movement of soil and vegetative material, management actions will focus on these aspects.  

[bookmark: _Toc23320040]Weeds
Management objectives with respect to mitigating potential environmental impacts have been developed, consistent with statutory requirements and commitments, to effectively manage weeds as follows:
· Prevent the introduction of weeds
· Control (and if possible reduce) existing weed populations

For each objective, management actions have been developed to ensure the impacts from construction operations are managed, and that appropriate monitoring is undertaken to support the successful implementation of the management actions.

[bookmark: _Toc23320041]Stakeholder consultation
The DWMP and associated management actions have been prepared in line with the DBCA’s Phytophthora Dieback Management Manual. This plan was reviewed by Emer O’Gara as it occurs adjacent to Department of Biodiversity, Conservation and Attractions (DBCA) land. The plan was also approved by Department of Water and Environmental Regulation (DWER).  

[bookmark: _Toc23320042]Management and monitoring Actions
[bookmark: _Toc23320043]Dieback 
The Dieback Management Plan is attached as Appendix A.
[bookmark: _Toc23320044]Weeds
	The contractor shall implement the weed management actions outlined in Table 2 below.

Table 2: Weed management actions

	Management Action
	Monitoring/Maintenance Program
	Responsible Person
	Completion Timeframe

	Preconstruction

	Preconstruction survey shall be undertaken to determine extent of weeds in the project area 
	Pre-construction 
	Consultant
	Completed

	At the pre-start meeting (or equivalent) – provide clear maps indicating the location of weeds (limited to the project area) 
	Pre-construction / Construction 
	Environmental Management Representative
	Prior to clearing commencing

	Have on site a copy of the Weed Management Plan
	Pre-construction / Construction 
	Environmental Management Representative
	Prior to clearing commencing

	Where known locations of weeds will be impacted by construction activities, undertake weed control through removal and burial at approved location
	Pre-construction / Construction 
	Environmental Management Representative
	Prior to clearing commencing

	Construction

	Ensure all plant and equipment are clean, inspected and certified weed free prior to entering the project area
	Construction 
	Environmental Management Representative
	Completion of construction

	Restrict movement of machines and other vehicles to the limits of the project area
	Construction 
	Environmental Management Representative
	Completion of construction

	Any other weeds or plants germinating from stockpiled topsoil are to be controlled with herbicide
	Construction 
	Environmental Management Representative
	Completion of construction

	Any stockpiles with Paterson’s Curse germinating are to be disposed of as weedy topsoil
	Construction 
	Environmental Management Representative
	Completion of construction




	Management Action
	Monitoring/Maintenance Program
	Responsible Person
	Completion Timeframe

	Monitoring

	Weed monitoring to be undertaken post construction 
	 Post-construction 
	Site Supervisor
	Expiry of defects period

	Where weed infestation is evident, herbicide application shall be undertaken to ensure no establishment of declared weed species
	Construction / Post-construction 
	Site Supervisor
	Expiry of defects period

	Contractor shall monitor site where weeds are buried (in approved location) to ensure no establishment of declared weed species 
	Construction / Post-construction 
	Site Supervisor
	Expiry of defects period




[bookmark: _Toc23320045]Reporting
The Contract Project Manager will maintain the following records, which will be reported annually to DWER as required under the conditions of CPS 7533/2.
· Copy of this DWMP, DBCA and DWER approval letters
· Copy of the dieback survey report; and
· actions taken in implementing this DWMP.

[bookmark: _Toc23320046]Communication 
Main Roads employees, contractors and agents who are involved in the project activities and who have the potential to introduce and spread dieback or weeds into uninfested areas, should read and comprehend this DWMP. The dieback management map will be available on site in the site office and supervisor vehicles. The dieback management sectors will also be demarcated on site with orange flagging tape and the CoE points will be identified. Information regarding dieback and weed management will be communicated to all project employees as follows:

Table 3	Communication Program 

	Method
	Frequency
	Participants
	Reference
	Record

	

	Induction
	Prior to commencement of work
	All personnel and sub-contractors
	DWMP, Main Roads’ Environmental Policy Statement and CEMP
	Induction meeting

	Training
	Prior to commencement of work
	All personnel and sub-contractors
	DWMP and toolbox
	Records of training

	Pre-start Meetings
	Daily
	Project Personnel
	DWMP, Contractor Environment & Safety Plan
	Minutes of meeting

	Superintendent meeting
	Fortnightly
	Main Roads’ Project Manager and Contract Project Manager
	DWMP 
	Minutes of meeting



[bookmark: _Toc517686584][bookmark: _Toc23320047]Accountability
The Project Manager and Contractor are responsible for ensuring the dieback and weed management actions, monitoring program and timeframes for completion are undertaken. 
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[bookmark: _Toc23320049]Appendix A
[bookmark: _Toc23320050]Dieback Management Plan
Phytophthora Dieback Management Plan
PART A: COVER PAGE
This form is to be used for assessing the dieback risks associated with planned disturbance activities on lands managed by the Department of Biodiversity, Conservation and Attractions, for documenting the risk reduction tactics and monitoring implementation of the plan.  
The form has three parts, and at least two parts will need to be completed for each disturbance activity. Please indicate in the table below which parts have been completed for this disturbance activity. 
	Part
	Purpose
	Requirement
	Tick those completed 

	Part A
	Cover Page
(instructions, details about the activity) 
	Must be completed (if activity requires more than basic dieback management as per section 1.4 of manual)
	

	Part B
	Risk Assessment
	To be conducted for all planned disturbance activities
in the vulnerable zone on lands managed by the department, except:
Where risk is already known to be ‘High’ a proponent may choose to go directly to Part C. 
	

	Part C
	Management Actions
	Where the risk has been assessed as ‘High’ or ‘Moderate’ a management map is to be included. 

Part C is not required where the risk has been assessed to be ‘Low’.  In this case, the proponent can proceed using basic dieback management.
	



	Dieback Management Plan No. 
District allocated - to be recorded on all parts of plan submitted 
	


Details of the disturbance activity
	Region/District of activity:
	Swan Coastal and Moora Districts
	Date of activity:
(give date range if a prolonged activity)  
	Clearing programmed mid October till November 2019. Project expected to be completed in April 2020.

	Location of site of activity:
(Forest Block, Reserve or coordinates)  
	Refer to Section 3.1 above

	Vegetation type/complex: 
	Widening 67.5-68.63 SLK
· Highly modified-Includes areas that have been predominantly cleared but which still contain either scattered natives or introduced species. These include bulldozed firebreaks that contain seed and which may support occasional native species
· Banksia attenuata and B. menziesii woodland-Woodland of Banksia menziesii and B. attenuata over sparse tall shrubland of Adenanthos cygnorum, Jacksonia floribunda and Xanthorrhoea preissii over low shrubland of Bossiaea eriocarpa, Eremaea pauciflora, Stirlingia latifolia and open sedgeland of Lyginia barbata, Alexgeorgea nitens and Mesomelaena pseudostygia over sparse herbland of Haemodorum sp., Drosera erythrorhiza and Dampiera linearis
· Banksia Woodland-Banksia attenuata and B. menziesii low woodland over Adenanthos cygnorum subsp. cygnorum and Eremaea pauciflora var. pauciflora open shrubland over Stirlingia latifolia low open shrubland over Mesomelaena pseudostygia very open sedgeland.
Southbound Passing Lane 68.63-71.02 SLK 
· Banksia attenuata and B. menziesii woodland-Woodland of Banksia menziesii and B. attenuata over sparse tall shrubland of Adenanthos cygnorum, Jacksonia floribunda and Xanthorrhoea preissii over low shrubland of Bossiaea eriocarpa, Eremaea pauciflora, Stirlingia latifolia and open sedgeland of Lyginia barbata, Alexgeorgea nitens and Mesomelaena pseudostygia over sparse herbland of Haemodorum sp., Drosera erythrorhiza and Dampiera linearis
· Highly modified-Includes areas that have been predominantly cleared but which still contain either scattered natives or introduced species. These include bulldozed firebreaks that contain seed and which may support occasional native species
Widening 71.02-74 SLK 
· Melaleuca preissiana Woodland-Woodland of Melaleuca preissiana over tall shrubland of M. incana subsp. incana, Hypocalymma angustifolium, Gastrolobium obovatum over closed sedgeland of Gahnia trifida, Juncus kraussii subsp., australiensis, Schoenus caesipitius over sparse herbland of Laxmannia ramosa subsp. ramose, Drosera erythrorhiza, Isotropis cuneifolia subsp. cuneifolia
· Highly modified-Includes areas that have been predominantly cleared but which still contain either scattered natives or introduced species. These include bulldozed firebreaks that contain seed and which may support occasional native species
· Banksia attenuata and B. menziesii woodland-Woodland of Banksia menziesii and B. attenuata over sparse tall shrubland of Adenanthos cygnorum, Jacksonia floribunda and Xanthorrhoea preissii over low shrubland of Bossiaea eriocarpa, Eremaea pauciflora, Stirlingia latifolia and open sedgeland of Lyginia barbata, Alexgeorgea nitens and Mesomelaena pseudostygia over sparse herbland of Haemodorum sp., Drosera erythrorhiza and Dampiera linearis
· Banksia Woodland-Banksia attenuata and Banksia menziesii low woodland over Adenanthos cygnorum subsp. cygnorum and Eremaea pauciflora var. pauciflora open shrubland over Stirlingia latifolia low open shrubland over Mesomelaena pseudostygia very open sedgeland.
· Pl04-Eucalyptus todtiana, Banksia attenuata and Banksia menziesii low open woodland over Xanthorrhoea preissii open shrubland over Hibbertia crassifolia, Eremaea pauciflora var. pauciflora and Allocasuarina humilis low shrubland over Mesomelaena pseudostygia and Tetraria octandra very open sedgeland.
· Pl05-Corymbia calophylla low open forest over Xanthorrhoea preissii and Hakea trifurcata open shrubland over Bossiaea eriocarpa and Jacksonia sternbergiana low shrubland over Mesomelaena pseudostygia and Caustis dioica open sedgeland.
Widening 77-79.84 SLK 
· Banksia attenuata and B. menziesii woodland-Woodland of Banksia menziesii and B. attenuata over sparse tall shrubland of Adenanthos cygnorum, Jacksonia floribunda and Xanthorrhoea preissii over low shrubland of Bossiaea eriocarpa, Eremaea pauciflora, Stirlingia latifolia and open sedgeland of Lyginia barbata, Alexgeorgea nitens and Mesomelaena pseudostygia over sparse herbland of Haemodorum sp., Drosera erythrorhiza and Dampiera linearis
· Banksia Woodland on White Sand-Low Open Woodland dominated by Banksia attenuata, B. menziesii with Eucalyptus todtiana over Scattered Shrubs of B. attenuata, Jacksonia floribunda over Low Shrubland to Open Shrubland of Melaleuca urceolaris and Eremaea pauciflora over Sedgeland of Desmocladus subterranea, Xanthorrhoea priessii over herbs Trachymene pilosa, Podotheca angustifolia, Burchardia congesta, Pterostylis dilatata on White Sand.
· Cleared/ Degraded-Includes existing clearing road reserve, gravel pits, tracks and firebreaks. Often comprises Scattered Shrubs over Scattered Bunch introduced grass and Scattered Herbs.
· Geomorphic Wetland-Trees of Corymbia calophylla, Melaleuca priessiana over Shrubs of M. priessiana, M. incana, Hypocalymma angustifolium over Sedgeland of Lepidosperma squamatum, *Cyperus congestus
· Marri Banksia Woodland-Woodland of Corymbia calophylla over Low Woodland of Banksia attenuata, Banksia prionotes over High Open Shrubland of Allocasuarina humilis, Nuytsia floribunda over Scattered Shrubs of Jacksonia horrida, Hibbertia hypericoides over Low Shrubland of Calothamnus sanguineus, Acacia pulchella var. glaberrima, Banksia nivea over Open Sedgeland of Caustis dioica, Mesomelaena pseudostygia over Scattered Herbs of Cassytha flava, Haemodorum brevisepalum.
· Heath and Emergents-Scattered Low Trees of Banksia attenuata, Eucalyptus todtiana over Scattered Heath of Leucopogon oldfieldii, Astroloma xerophyllum, Hibbertia aurea, Hakea obliqua, H. ruscifolia,
Melaleuca trichophylla over Low Shrubland of Conostylis, Calothamnus sanguineus over Very Open Sedgeland of Mesomelaena pseudostygia, Desmocladus subterranea, Lyginia barbarta over Scattered Herbs of Drosera spp. and Burchardia congesta.
Northbound Passing Lane 79.84-81.66 SLK 
· Banksia attenuata and B. menziesii woodland-Woodland of Banksia menziesii and B. attenuata over sparse tall shrubland of Adenanthos cygnorum, Jacksonia floribunda and Xanthorrhoea preissii over low shrubland of Bossiaea eriocarpa, Eremaea pauciflora, Stirlingia latifolia and open sedgeland of Lyginia barbata, Alexgeorgea nitens and Mesomelaena pseudostygia over sparse herbland of Haemodorum sp., Drosera erythrorhiza and Dampiera linearis
· Highly modified-Includes areas that have been predominantly cleared but which still contain either scattered natives or introduced species. These include bulldozed firebreaks that contain seed and which may support occasional native species
· Tall Mixed Shrubland-Tall shrubland of Xanthorrhoea preissii, Hakea trifurcata and Jacksonia sternbergiana over shrubland of Hibbertia hypericoides, Petrophile macrostachya and Calothamnus quadrifidus subsp. quadrifidus and grassland of Austrostipa elegantissima, *Ehrharta longiflora, Neurachne alopecuroides over open herbland of Drosera erythrorhiza, Hypochaeris glabra, *Ursinia anthemoides 
Widening 81.66-86 SLK 
· Banksia attenuata and B. menziesii woodland-Woodland of Banksia menziesii and B. attenuata over sparse tall shrubland of Adenanthos cygnorum, Jacksonia floribunda and Xanthorrhoea preissii over low shrubland of Bossiaea eriocarpa, Eremaea pauciflora, Stirlingia latifolia and open sedgeland of Lyginia barbata, Alexgeorgea nitens and Mesomelaena pseudostygia over sparse herbland of Haemodorum sp., Drosera erythrorhiza and Dampiera linearis
· Highly modified-Includes areas that have been predominantly cleared but which still contain either scattered natives or introduced species. These include bulldozed firebreaks that contain seed and which may support occasional native species
· Banksia Woodland-Banksia attenuata and Banksia menziesii low woodland over Adenanthos cygnorum subsp. cygnorum and Eremaea pauciflora var. pauciflora open shrubland over Stirlingia latifolia low open shrubland over Mesomelaena pseudostygia very open sedgeland.
· Pl02-Grevillea eriostachya and Allocasuarina humilis tall open shrubland over Xanthorrhoea preissii and Eremaea pauciflora var. pauciflora open shrubland over Austrostipa elegantissima and Amphipogon turbinatus very open tussock grassland over Mesomelaena pseudostygia very open sedgeland. 
· Pl03-Calothamnus quadrifidus subsp. quadrifidus, Allocasuarina humilis and Jacksonia floribunda tall shrubland over Eremaea pauciflora var. pauciflora and Xanthorrhoea preissii shrubland over Hibbertia crassifolia low open shrubland over Tetraria octandra, Mesomelaena pseudostygia open sedgeland.
· Pl04-Eucalyptus todtiana, Banksia attenuata and Banksia menziesii low open woodland over Xanthorrhoea preissii open shrubland over Hibbertia crassifolia, Eremaea pauciflora var. pauciflora and Allocasuarina humilis low shrubland over Mesomelaena pseudostygia and Tetraria
octandra very open sedgeland.
· W01-Banksia prionotes and Melaleuca rhaphiophylla tall shrubland over Acacia saligna subsp. saligna open shrubland over Juncus kraussii subsp. australiensis low open shrubland over *Ehrharta calycina very open tussock grassland.
 (GHD 2016 and Astron 2016)

	Description of the activity:
(timber harvesting, road upgrade etc.)
	Refer to Section 3 above


	Proponent of the activity:
(DBCA, FPC, MRWA, Water Corp. etc.)
	Main Roads Western Australia

	Departmental objective for dieback management: 
	To minimise the potential for the introduction or spread of dieback associated with planned disturbance activities.





PART B: RISK ASSESSMENT 

	Dieback Management Plan No. 
District allocated - to be recorded on all parts of plan submitted
	



Step 1:	Forecast the MOISTURE conditions during the activity 
Higher moisture during the activity will increase the likelihood that soil will stick to vehicles, equipment and/or footwear.  Tick the box adjacent to the moisture conditions that are forecast for the period of the activity.  If the activity will continue for an extended period, planning should consider the highest possible risk (wettest) conditions that may occur. If during a disturbance activity soil moisture becomes higher than anticipated, the DMP should be reviewed to confirm that all management actions remain appropriate (assuming the risk rating of the activity increased with the additional moisture).
	Dry soil
	where dust forms when exposed soil is disturbed
	

	Moist soil
	where soil is damp but does not stick to tyres, equipment and/or footwear
	

	Wet soil
	where soil and moisture combine so that soil sticks to tyres, equipment and/or footwear
	



Step 2:	Determine the LIKELIHOOD of introducing or spreading dieback 
Circle the description in each column that best describes the activity. An activity may fit between descriptions, in which case write a description into the appropriate blank cell.  
The overall likelihood rating is determined by the factor with the highest rating.
	Disturbance type 
(e.g. action)
	Introduction of raw material
	Access
	Complexity of activity
	Extent of activity
	Duration of activity
	Drainage
	Unmanaged access
	Likelihood
rating

	Heavy earth moving, tracked vehicles
	Infested or unknown raw material 
	Access crosses water (irrespective of frequency)
	
	
	Activity area disturbed & map expired so impossible to revalidate boundaries
	
	Increased public access in area of high public use
	Almost certain

	Soil disturbance over a distance
	
	Activity requires frequent access to site
	Highly complex
	Vehicle traverses several mini-catchments
	Activity extends over several wet seasons
	Surface water increased
	
	Likely

	Soil disturbance at single points
	Crushed rock with no organic fraction
	
	Complex
	
	Activity occurs during a single wet season
	
	Increased public access, but access restricted and/or site remote
	Possible

	Rubber tyred vehicle, bicycle
	‘High confidence’ uninfested raw material
	Activity requires infrequent access to site
	
	Single mini-catchment
	Entry in short timeframe under dry conditions
	Minimal increase in surface water
	
	Unlikely

	Human, animal traffic
	
	
	Not complex
	Point or human traffic
	Single entry in short timeframe under dry conditions
	
	Activity does not alter frequency of access to site
	Very unlikely





Step 3:	Determine the CONSEQUENCE of introducing or spreading dieback
Determine the potential CONSEQUENCE that introducing or spreading dieback may cause by going through the table below systematically and circling the description in each column that best estimates the consequence.
The overall consequence rating is determined by the factor with the highest rating.
	Area put at risk 
	Predicted impact
	Biodiversity and sensitive areas at risk
	Consequence
rating

	Potential to infest all protectable areas in activity landscape unit*  
	Predicted high or very high impact: (majority of species at the activity area are susceptible and/or introducing dieback will result in extinction of species or populations)
or
Wet areas which contain any Banksia species or jarrah  
	>1 threatened/priority plant or animal species, critical habitat, TEC and/or Ramsar wetlands that is susceptible to dieback 
and/or 
· Old-growth jarrah forest
· Project Dieback PPA (uninfested high value hotspot) 

	Severe

	Potential to infest more than 5% of any protectable area or 4 ha’s (whichever is greater – assessor may set a lower minimum protectable area where appropriate)
	Predicted high impact:
(many susceptible species and/or introducing the pathogen will result in loss of populations or localised extinction of species) 
or
Where predicted impact cannot be determined, jarrah forest on upland areas
	At least one threatened/priority plant or animal species, critical habitat, TEC and/or Ramsar wetlands that is susceptible to dieback 
and/or 
· Project Dieback PPA (uninfested high value landscapes) 
· Sensitive neighbouring property 
	Significant

	
	Predicted moderate impact:
(moderate numbers of susceptible species and/or introducing the pathogen will result in a reduction in species/populations)
	

	Intermediate

	
	Predicted low impact 
(low numbers of susceptible species)
	Fauna Habitat Zones
	Minor

	No protectable areas estimated within any related landscape unit
	No susceptible species and/or the activity area is in the ‘excluded’ category. Introducing dieback will have no impact discernible outside natural variation
	No threatened/priority plant or animal species; critical habitat; TEC; Ramsar wetlands that are susceptible to dieback and/or; PPAs
	Insignificant


*Landscape unit is an area bounded by features such as creeks, ridges, saddles, open roads and/or freehold land

Step 4:	Determine the overall dieback RISK rating
a) Refer to the table below that corresponds to the soil MOISTURE conditions (Step 1)

b) Circle where the LIKELIHOOD rating (Step 2) intersects the CONSEQUENCE rating (Step 3)
This is the overall dieback RISK rating for the activity.
 
	DRY SOIL
	
	
	
	
	

	
	CONSEQUENCE

	LIKELIHOOD
	Insignificant
	Minor
	Intermediate
	Significant
	Severe

	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

	Very unlikely
	Low
	Low
	Low
	Moderate
	High

	
	
	
	
	
	

	MOIST SOIL
	
	
	
	
	

	
	CONSEQUENCE

	LIKELIHOOD
	Insignificant
	Minor
	Intermediate
	Significant
	Severe

	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

	Very unlikely
	Low
	Low
	Low
	Moderate
	High

	
	
	
	
	
	

	WET SOIL
	
	
	
	
	

	
	CONSEQUENCE

	LIKELIHOOD
	Insignificant
	Minor
	Intermediate
	Significant
	Severe

	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

	Very unlikely
	Low
	Low
	Moderate
	Moderate
	High





Step 5:	Can the risk be reduced by altering the activity or conditions?
If the risk rating is ‘high’ it is recommended that the activity be re-assessed to determine if the risk can be reduced by altering some of the parameters of the activity. Is the activity absolutely necessary?  Changing season or moisture conditions under which the activity will be done could have a significant impact on the risk, as could changing the site of the activity, or the equipment used.

Step 6:	Determine requirements based on RISK rating
Tick the box adjacent to the RISK rating of the activity as determined by the risk table. 
	High
	· Complete Part C based on valid and comprehensive dieback interpretation with Regional Manager (or delegate) approval before implementation, and sign-off after close-out
· Green Card training1 for all proponents and contractors involved in activity
	

	Moderate
	· Complete Part C based on valid and comprehensive dieback interpretation OR conditional dieback occurrence information with Regional Manager (or delegate) approval before implementation, and sign-off after close-out
· Green Card training1 for proponent and contractors involved in activity
	

	Low
	· Part C not required. Activity can proceed using basic dieback management
· Green Card training1 for all proponents and contractors involved in activity
	


1 Green Card training is mandatory for nominated departmental staff

Step 7:	Risk Assessment sign-off
	
	Full Name
	Position
	Signature
	Date

	Risk Assessment conducted by:
	
Emma Fitzgerald


	Environment Officer
	[image: ]
	9/9/2019



Additional comments or conditions:




PART C: MANAGEMENT ACTIONS

	Dieback Management Plan No. 
District allocated - to be recorded on all parts of plan submitted
	



Step 1:  Dieback occurrence information & map (supervising officer/proponent)

	 Valid and comprehensive interpretation
	or
	  Conditional information 

	Report no. &/or name
	Appendix E
	
	Source
	


	Map type(s) &/or code
	Appendix E and Figures 3-8 above
	
	Management map attached with all approved management points clearly marked?
	



Step 2:	DMP meeting (supervising officer/proponent)

	Date: 
	
	Convened by:
	

	Attended by:  
	






Step 3:	Risk management tactics (supervising officer/proponent)

	Tactic no.
	TACTICS TO BE DEPLOYED 


	To be implemented
(= required, X = not required) 
	Implemented
(initialled when complete)
	Checked
(initialled when checked)

	MOISTURE CONDITIONS

	1
	Moisture conditions (tick permitted)
The works will be completed between November and April so will be conducted in dry conditions unless unseasonal rains. Works only be conducted next to the conservation area in dry conditions
	dry_____
	moist_____
	wet_____
	X
	
	

	2
	Operations to cease in the event of rain
	X
	
	

	PROTECTABLE AREAS

	3
	Protectable area boundaries which are clearly marked in field and on map or
	X
	
	

	4
	Disease categories within protectable areas which are clearly marked in field and on map
	
	
	

	HYGIENE

	5
	Management points installed and functional by following date ___1__/10_____/2019______          
	
	
	

	6
	___10__ Clean on Entry (COE) points established and numbered on the map 
	
	
	

	7
	_____ COE gates installed and indicated on map against COE no. 
	X
	
	

	8
	_____ turnarounds for COE points, numbered and marked on map
	X
	
	

	9
	COE points closed and rehabilitated within ___6__ weeks of completion 
	
	
	

	10
	Cleandown points established and indicated on map 
	
	
	

	11
	Machines and vehicles with portable hygiene kits 
	
	
	

	12
	Records kept (circle relevant):         COE        cleandown         
	
	
	

	COMMUNICATION

	13
	Staff/contractors with Green Card training 
	X
	
	

	14
	DMP briefings (circle relevant): at commencement    weekly     daily     other
	
	
	

	15
	Staff and contractors in field have copy of the dieback management map
	
	
	

	16
	Total no of signs ___1__ abbreviate the type   _____   _____   _____   _____  Signs to be installed within dieback infested parking bay, bay will also be sealed. 
	
	
	

	DISTURBANCE

	17
	Machinery type:  graders, loaders, dozers (maybe), bobcat, side tippers, excavators
	

	18
	‘No soil movement’ roads and areas identified on map
	X
	
	

	19
	Records kept for access on ‘No soil movement’ roads 
	X
	
	

	RAW MATERIALS

	20
	Type: Gravel
	Supplier/Source: Catalano’s pit
	
	
	

	21
	Status (include evidence):  Unknown, screened gravel only no vegetative matter. Gravel source has been used previously and no dieback is present at the sites where it was used. 
	
	
	

	ACCESS

	22
	Access route planned to place least amount of protectable area downslope at risk, and shown on map 
	X
	
	

	23
	Road maintenance uses tactics to mitigate harm to protectable areas:
	use interpreted boundaries
	X
	
	

	24
	
	push soil downslope only
	X
	
	

	25
	
	clean bucket, shovel, auger after digging culverts/holes
	X
	
	

	26
	
	use uninfested/low risk material to patch road
	X
	
	

	27
	_____ roads to be closed, each road closure is numbered and marked on map
	X
	
	

	28
	Each road closure has been constructed to effectively control access
	X
	
	

	29
	Roads closed/rehabilitated within _____ weeks of end of activity
	X
	
	

	30
	Road construction uses tactics to mitigate harm to protectable areas:
	located in infested/unprotectable categories when possible
	X
	
	

	31
	
	low in profile
	X
	
	

	32
	
	high crown for better drainage
	X
	
	

	33
	
	deep roadside drains & coarse material to minimise erosion
	X
	
	

	34
	
	Mitre/offshoot drain preferentially located toward the base of the slope
	X
	
	

	35
	‘Green-bridge’ implemented
	X
	
	

	36
	Activity to be undertaken using split-phase
	X
	
	




	Tactic no.
	TACTICS TO BE DEPLOYED
	To be implemented
(= required, X = not required) 
	Implemented
(initialled when complete)
	Checked
(initialled when checked)

	EXTENT

	37
	Divided into two management units, one unit for dry/moist and one unit for wet
	X
	
	

	38
	Select factors to be used to split dry soil and wet soil management units
	1
	Protectability
	X
	
	

	39
	
	2
	Presence of biodiversity values
	X
	
	

	40
	
	3
	Predicted impact
	X
	
	

	41
	
	4
	Potential for spread
	X
	
	

	42
	
	5
	Machine/vehicle floatation
	X
	
	

	43
	
	6
	Access
	X
	
	

	44
	
	7
	Unmanaged access
	X
	
	

	45
	
	8
	Duration 
	X
	
	

	46
	Exclude use of moist conditions in the dry soil unit
	X
	
	

	47
	Operate to mini-catchments
	X
	
	

	DURATION

	48
	Duration of activity >1 year, engage Interpreter to extend buffers, even if vegetation is disturbed  
	
	
	

	DRAINAGE

	49
	Drainage directed away from protectable areas
	X*
	
	

	50
	Imported water 
	Source:  To be sourced by contractor
	

	51
	
	Disinfectant:  
	X
	
	

	ADDITIONAL CONDITIONS

	
	See table 4 below
	
	
	

	
	*The majority of the work site will have a drain that will be sufficient to capture any runoff, however there is a section of 350m adjacent to the national park where this is not the case. Three years worth of monitoring will occur (at year 1, 3 and 5) and if any issues arise a sump or other drainage solutions will be considered. 
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



Step 4:	DMP approval (Regional Manager (or delegate))
I, the undersigned, have reviewed the Risk Assessment and approved the DMP:
	



	
	
	

	Full Name
	Position
	Signature
	Date


Step 5:	DMP close-out (supervising officer/proponent)
	All tactics identified in the DMP were implemented as approved?
	Yes 
	    
	No
	
	



Comment:









	

	
	
	

	Full Name
	Position
	Signature
	Date


Step 6:	DMP sign-off (Regional Manager (or delegate))
I, the undersigned, am satisfied that the DMP has been implemented and closed-out as approved: 
	




	
	
	

	Full Name
	Position
	Signature
	Date



Step 7:	Document management checklist 
	Records ticked below are filed in the following location: 
	



	
	Dieback occurrence information (Interpretation report and map)
have been forwarded to FMB at femweb@dbca.wa.gov.au

	
	

	
	Dieback Management Map

	
	Dieback Management Plan Form

	
	
	Cover Page
	
	Part A
	
	Part B

	
	COE and cleandown records









Table 4: Dieback Management Actions

	Brand Highway SLK 67-86  - Phytophthora Dieback Management Actions and Monitoring Programme

	Project Component
	Management Action
	Monitoring Programme
	Responsible Person
	Completion Timeframe

	[bookmark: RANGE!A3:E30]Pre-Construction Dieback Survey and Assessment

	Survey and Assess Dieback Status
	Undertake a Dieback survey of the project area using a Phytophthora Dieback Interpreter registered with DBCA, prior to the commencement of project activities.
	As part of pre-construction environmental approvals.
	Environment Officer
	Completed

	
	Identify and map the Dieback status of the project area (and surrounds) from the Dieback survey.
	
	
	

	Identify Dieback Occurrence Areas
	Dieback interpretation boundaries to be marked on site as per DBCA standards
	As part of pre-construction environmental approvals.
	Environment Officer
	Completed

	
	This tape must be renewed and remarked at 12 monthly intervals; re-assessment due March 2020.
	Will require potential re-check during project depending upon project timeline
	
	Potential recheck depending upon project timeline

	Project Specific Aspects and Clearing Permit Approval

	Dieback Controls
	All vehicles, machinery and tools shall arrive at site clean of soil, mud or vegetative material, will be inspected for compliance and sterilised prior to work if necessary (full hygiene clean down)
	Daily visual inspections and vehicle inspection log kept at project site.
	Project Manager / Site Supervisor
	During project works

	 
	No dieback affected-soil or mulch, fill to be imported to the Project Area at any time
	During construction planning; appropriate records of source of any such material and associated proof of dieback-status brought into the Project site to be retained
	Site Supervisor / Contractor
	Throughout Project Works

	 
	Movements of machines and other vehicles to be restricted to the areas of clearing for the project
	During construction planning
	Site Supervisor / Contractor
	Throughout Project Works

	 
	Soil movement within a hygiene category permissible. No soil movement or movement of vegetation material to occur between hygiene categories
	During construction planning
	Site Supervisor / Contractor
	Throughout Project Works

	Training
	Staff on site must be trained in dieback washdown procedures as well as vehicle hygiene checks
	Evidence of training and site inductions to be provided to Main Roads including names of participating staff and date
	Site Supervisor / Contractor
	Prior to commencement of work at site

	 
	Training (induction/toolbox) undertaken for site personnel including sub-contractors regarding dieback and the importance of preventing the spread of the pathogen
	
	
	Throughout Project Works

	Dieback Management and Hygiene Plan

	Dieback Controls Required - Non Dry Soil Conditions
	Clearing will be undertaken in non-dry conditions only if unavoidable to reduce the risk of spread of the pathogen.
	Project timing
	Project Manager / Site Supervisor
	Throughout Project Works

	
	Vehicles, machinery and tools should be inspected to be free of soil, mud or plant matter as well as other contaminants before work is commenced and sterilized if necessary (complete hygiene washdown)
	Daily visual inspections and vehicle inspection log kept at project site.
	
	

	
	If material is clinging to equipment or machinery in wet conditions, washdown will be required to remove material prior to commencing work and when moving between hygiene categories
	Maintain weekly tool box meetings and minutes of each meeting to notify of dieback infested / uninfested / uninterpretable areas and breaches of the DMP.
	
	

	
	Works only be conducted next to the conservation area in dry conditions
	Project timing
	
	

	Standard Record Keeping Management

	Dieback Management Plan
	The DMP to be submitted to CEO (DWER) for approval prior to associated clearing works; if modifications are required, these modifications are to be made and approved by CEO prior to clearing activities
	Part of pre-construction approvals
	Environmental Officer
	Prior to commencement of work at site

	GIS Data Record Keeping
	Dieback interpretation mapping GIS data logged as per current Dieback Data Specification
	To be included in data provision during reporting
	Environmental Officer
	Completed

	Record Keeping
	Ensure standard record keeping requirements are completed.
	During construction audits by Environmental Officer
	Environmental Officer; Project Manager
	Within 2 months of completion

	
	Copies of daily hygiene logs, training records and imported material dieback status to be provided to Environment Officer
	Post-construction record maintenance to occur within 2 months of completion of the project activities.
	
	




[bookmark: _Toc23320051]Appendix B
[bookmark: _Toc23320052]Dieback Clean on Entry Maps
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Figure 10: Clean on Entry points-Widening 67.5-68.63 SLK
[image: ]
Figure 11: Clean on Entry points- Passing Lane 68.63-71.02 SLK
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Figure 12: Clean on Entry points- Widening 71.02-74 SLK
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Figure 13: Clean on Entry points- Widening 77-79.84 SLK
[image: ]
Figure 14: Clean on Entry points- Passing Lane 79.84-81.66 SLK
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Figure 15: Clean on Entry points- Widening 81.66-86 SLK



[bookmark: _Toc23320053]Appendix C

Dieback Classification Table

Three categories are shown on a P. cinnamomi Occurrence Map; Infested (dieback occurs), Uninfested (dieback-free) or Uninterpretable (dieback unknown).

Table 5	Classification of P. cinnamomi Occurrence (CALM, 2003).
	Unmappable
Areas that are sufficiently disturbed so that P. cinnamomi occurrence mapping is not possible at the time of inspection.

	Mappable
Natural undisturbed vegetation. P. cinnamomi occurrence mapping is possible. Three categories may result.
	Infested (dieback occurs)
	Areas that have been determined to have plant disease symptoms consistent with the presence of the pathogen P. cinnamomi by a qualified disease interpreter.

	
	Uninfested (dieback-free, also known as protectable areas)
	Areas that have been determined to be free of the pathogen P. cinnamomi by a qualified Disease Interpreter (all susceptible indicator plant species are healthy; no plant disease symptoms normally attributed to P. cinnamomi are evident).

	
	Uninterpretable (dieback unknown)
	Areas situated in locations which receive > 600mm per annum rainfall or are water gaining sites (eg. granite outcrops, impeded drainage or engineering works which aggregate rainfall) where indicator plants are absent or too few to determine the presence or absence of disease caused by P. cinnamomi.


*Source: Adapted from (CALM, 2003) Phytophthora cinnamomi and Disease Caused By It, Volume I – Management Guidelines.














[bookmark: _Toc23320054]Appendix D

Dieback Contingency Actions


	
	DIEBACK CONTINGENCY ACTIONS

	Project Component

	Trigger

	Action

	Responsible Person

	Vegetation Clearing / Revegetation Activities
	Susceptible native vegetation that was previously healthy shows signs of dieback including uniform foliage chlorosis and, progressive death of susceptible native species.
	1. Engage a registered Phytophthora Dieback Interpreter to confirm the presence, determine the extent and identify the likely cause of Dieback spread.
2. Implement dieback control measures to contain new areas of dieback infestation in accordance with the DMP.
3. Engage a dieback specialist to monitor the levels of dieback infestation annually for three years. 
4. Implement fencing and access around dieback uninfested areas.
	Project Manager

	Hygiene
	Dieback has been introduced into an additional area(s) that were previously uninfested.
	1. Investigate the cause of the incursion of dieback into previously uninfested areas and review construction procedures.
2. Engage a registered Phytophthora Dieback Interpreter to undertake sampling to determine whether dieback infestation has occurred.
3. Implement control measures to contain new areas of infestation in accordance with the DMP.
4. Engage a dieback specialist to monitor levels of dieback infestation on an annual basis for a period of 3 years. 
	Project Manager

	
	Project records indicate unauthorised vehicle or machinery access into excluded areas or breach of vehicle hygiene procedure.
	1. Investigate the cause of the incursion of dieback into previously uninfested areas and review construction procedures.
2. Engage a registered Phytophthora Dieback Interpreter to undertake sampling to determine whether dieback infestation has occurred.
3. Implement control measures to contain additional areas of dieback infestation.
	Project Manager

	Surface Water
	Evidence of surface water leaving the project area and entering adjacent dieback uninfested areas.
	1. Clean up area of actual or potential dieback infestation, if necessary.
2. Investigate and determine the cause or source of surface water movement.
3. Review practicality and relevance of dieback management procedures.
4. Review and improve drainage controls to further prevent surface water run-off occurring from the project area.
5. Engage a registered Phytophthora Dieback Interpreter to undertake sampling to determine whether dieback infestation has occurred, if necessary.
	Project Manager

	Water Use
	Evidence of untreated water used within the project area.
	1. Immediately discontinue the use of untreated water.
2. Clean-up area of actual or potential dieback infestation, if necessary.
3. Review dieback management procedures to ensure water is treated prior to entry onto project area.
4. Improve procedures for treatment of project water use and provide awareness 
5. for project employees.
	Project Manager



[bookmark: _Toc23320055]Appendix E

Dieback Report
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1 Summary

‘Glevan Consulting conducted an assessment ofthe project corrdor associated with the Main
Roads (Mid-West) Brand Highway project, which includes road widening and passing lanes
between SLK 67 and SIX 86, plus improvements to the Brand Highuiay/Cockram Road
intersection. The project corridor is appromately 19 Kiometres in length and comrises 2
<otal of 198.8 hectares in area. A total of 1778 hectares was assessed, with the remaining 21
ha, including the entire Brand Huy/Cockram Road intersection project are3, being excluded
from the assessment due to being void of vegetation or containing vegetation clssifed as
Degraded/Completely Degraded

“The assessment was conducted from 06-03-2019 to 03-04-2013 by Simon Robinson and no
‘evidence orrecords o previous assessments were dentified for the area.

A total of seven separate Phytophthora Dieback infestations were observed during the
‘assessment, comprising an area of 8.3 ha. Only three ofthe sites (2.7 ha) are infestect with .
cinnamori, however the impact of the other Phytophthora species identified i such that
hygiene management will be required, and all Pyzophthora infestations have been mapped
‘and demarcated.

A total of 164.7 ha (83%) of the project area was observed to be uninfested. Approximately
14373 of the project area was observed to be uninterpretable due to an insuficient coverage
of rliabl indcator species.

Atotal of 1 sl and tisue samples were aken during the assessment,five of which retumed
 positive resut for the presence of Phytophthora species. Two samples contained P.
cinnamo, hite singe recoveries for P inundata, P. raspberry and P. thermophia were also
recorded.

“The Phytophthora Dieback mapping contained in this report i vaid for 12 months and wil
‘expie in April 2020
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2 Introduction

21 Background

‘Glevan Consuiting wias commissioned by Woodman Environmental on behalf of Main Roads
‘Western Austali (Mid-West) Brand Highway project, which includes road widening and
passinglanes between SLK 67 and SLK 86, pus improvements to the Brand Highway/ Cockram
Road intersection. The project corridor s approximately 19 kiometres in length and
‘comprises  total o 183.5 hectares n area. This Phytophthora Dieback assessment i part of

the baseline surveys required before commencement of construction works.

22 Location of Project Area.

“The study area s located over 2 three separate sections of the Brand Highway comprising 2
total length of approvimately 19km. The SLK 67 to 86 component of the project is
‘approximately 18 km i length and comprised of two sections, one north of Regans Ford and
the other south of Regans Ford Figure1). The project area associated with the Cockram Road
/Brand Hwyintersection comrises a section of the Brand Hy approximately 1 kmin ength.
“The project area begins approximately S00m south of Cockram Road and ends approximately
'500m north o Cockram Road (Figure 2.
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Figure 2 Cockram Road / Brand Wighway Project area

23 Studyteam
The assessment was conducted by Simon Robinson of Glevan Consulting in March/April of
2018, Mr Robinson (Interpreter Registration No: DPW-PDKOL6) is accredited by the

Department of Bioiversity, Conservation and Afiracions (DBCA)in the detection, dagnosis
‘and mapping of the Dieback disease. This accredtation recogises the skils and experience
of Mr Robinson.
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3 Phytophthora Dieback

Dieback is 2 key threatening process for the biodiversty of South-west Western Australia
Phytophthora Dieback (Dieback) refers to the cisease caused by soil-borne plant pathogens,
from the genus Phytophthora. Forty-two Phytophthora species have been identiied in
‘Western Australa (DBCA, 2017).

The microscopic plant pathogens from the genus Phytophthora fivein soil an infested plant
material and can be spread by any mechanism in which infested sol, plant mterial or water
is moved into uninfested areas. Although Phytophthora can be spread by native and feral
‘animals, in surface and subsurface water or by oot to oot contact; human actiitieshave the

‘capacity to move it further and faster than any other means of spread

3.1 The Pathogen

Phytophthoras are a group of microscopic water moulds, many of which cause plant disease
in Western Austrlia. Of the Phycophthora species found in Wester Australa, Pytophthora
cinnamomi is by far the most common, widespread and devastatig of these species. It
elongs to the class Oomycetes and belongs in the Kingdom Stramenopil. I is more dosely
elated o brown algae than to rue fungi. Oomycetes rganisms occupy both saprophytic and
pathogenic iestyles however P. cinnamani i considered parasitic. t behaves lrgely as @
necrotrophic pathogen causing damage to the host plant’s oot tissues because ofinfection
andinvasion.

“The ifecyce of Phytophthora cinnamomi s 2 continuous irce of infection, sporulation and
further infection and i readily vectored by animals and human activty allowing for rapid
invasion nto new areas.

32 Host

A popuiation of hosts i made up ofsusceptible, infected and immune orresistant individuals:
“The infection of host plants is an unseen activity happening constantly benesth the soil atan
infested site

“The environmental conditions favouring or distavouring the pathogen may change at a critcal
point during disease development, temporarily changing the rates ofinfection and invasion.
“This can be observed sympromaticaly after soil temperature change through winter months.
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“The plant host i 3 highly varisble component of the disease development. Sites may range
from having no susceptible host, o containing vegetation that is amost entirly susceptibl.
‘Within vuinerable areas, three main family groups are regarded as highly susceptible to
Phytophthors Dieback disease, being:

« Proteacese

« Ericacese

 Xanthorrhoeaceze.

33 Environment

Two fundamental environmental characterstics infuencing Phytophthora Dieback disease
are rainfall and soi. Areas vulnerable to Phytophthora Dieback are defined as native
vegetation occurring west of the 400 millmetre rainfall sohyet. The corrlation ofincreased
Phytophthors Dieback impact with increased annual ranfal i generally appicable.

Certin sail properties infuence Phytophthora Dieback discase development within the
inerable areas:

1. Moisture i ritica for Pytophthora cinnamomi to sunvivein the sail an for sporangia
production.

2. Soil pH affects the growth and reproduction of the pathogen. The calcareous sands
closest 1o the coast are alkaline and hostie to Phytophthora cinnamomi, bt are
favourable to P multivora

3. Fertle sois are less favourabl 1o Phytophithors Dieback because the richness of
utrients ads strong hos resistance, good ol structure allows water movement and
Grainage, and hgh organic matter provides antagonitic microfioe.

4. Coarse-textured o have larger por spaces which favour dispersal of spores
The optimum temperature for Phytophthora cinnamomi sporuiation is 21 10 30°C,
eaking ot 25°C, but some sporania can still e produced at temperatures 2 low as
12°C. The optimum growth range s 15 to 30°C and temperatures lower than 5°C or
grester than 35°C are unfavourabie for the persistence of survival of spores and the.

vegetative mycelia of P. cinamomi.
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4 Methods

41 Pre survey desktop study

Known databases of Phytophthora locations retained by Glevan Consulting and Vegetation
Health Services (DPaW) were searched to determine previous recoveries of Phytophthora
within the project area.

42 Interpretation

Al interpretation work wes undertaken in accordance with FEMD47 Phytophthore Dieback
Interpreter’s Manuel for ands managed by the department (DPaW, 2015). Tre persomnel
involved in the field work determined the presence of Phytophthora Dieback based on
‘symptoms and disease signatures isplayed in susceptible vegetation. These symptoms are
‘supported through the stategic sampling and subsequent recovery of Phytophthora from soil
‘and tissue samples taken during the assessment.

The detection of the plant pathogen Phytophthora Dieback involves the observation and
interpretation of plant deaths (or reduction of biomass or perceived temporel change in
vegetation structure) using 2 logical assessmen of facors that imply pathogen presence
above other possble causes of plant deaths or vegetation change. A combination of the
follawing factors may indicate the presence o disease caused by Phytophthora Dieback or
other Phycaphhora specie.

Desths of isease indicating specie:
An indicator species i a plant species, which i reiaby susceptible to Phytophthora Dieback
(1. will c). Common indicators include several species of Sanksia Patersonia, Persoonia
‘and Xanthorrhoea. The distribution and compositon of indicator species wil vary from place:
10 place according to vegetation types.

Chronology ofdesths
s the pathogen spreads through an area, some o all usceptible plants become infected and
die.Consequently there will e anage range rom more recent deaths withyellowing o brown
leaves through to olderlefiess sags toremnant stumps in the ground.
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an infested area over time. A typical recent infestation may show 2 small cluster of dead
incicator species which,

ime, willsread to become  small rcuiar shape ‘the ice efect /2 et
‘and then begin lengthening towards natural dreinage channels. A fringe of recent deaths is © More lools
often seen around the edge of the nfested area. Patters may be further highightzd by a

pacity of ground cover within the infested area

‘Other causes ofincicator species death:
Phyophthora cinnamomiis not the only agent to cause death of native vegetation. Other

agents include, but are not imited to
= other Phytophthora spp, Armilaria lteobubaling,various cankers, nsects;
= Grought, wind scorch, frot, sliniy,water logaing, fire and lightning;
« senescence, competion,physica damage;
 herbicides, chemical il for eample fue).
Based on the feld assessment, the Project Area can be assigned tothe occurrence categories
s presented in Table 1

Table 1-Phytophthora Dieback occurrence categories

rfested “Areas that have plant disease SympIoms CONSETent with the
presence of Phytophthora Dieback

Uninfested | Aveas free of plant Gisease symptoms that indicate the
presence of Phytophthors Dieback.

Uninterpretable | Areas where ndicator plants are sbsent or 10 few 1©
determine the presence or absence of Phytophthora Dieback.
Temporarty | Areas that are suficienty dsturbed 5o that Phytophthors

uninterpretable | Dieback occurrence mapping is not possible at the time of

inspection.
ot yet resolved | Areas where the Interpretation process hs not confdertly

determined the status o the vegetation.
Exduded Disturoed areas in which native vegetation &5 uniikely o
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43 Demarcation of hygiene boundaries

The areas infested with . cinnamomi were denoted with fluorescent pink tape, while
infestations caused by other Phytophthora species were demarcated with day-glo orange
tapes The not yet resolved area was delineated using biack and pink tiger tape. The tapes
‘were placed approximately 10m apart acoss the width of the proposed project footprint, with
the knots facing towards the nfested or ot et resolved aras:

44 Soil and tissue sampling

Suspicious sites had 2 representative soil and tissue sample taken to assist with the
interpretation process. The laboratory resuitcan confirm the presence of the P. cimnamomi
pathogen. A negativeresult does ot necessarly prove tha the pathogen s resent at the
site,and should be supported by th feld interpretation

‘Sampling was conducted using the following procedure:
Al digging implements used were thoroughly terlsed prior 10 use with methyiated
spiit. The implements were then allowed to cry 5o that the integrity of the sample

was not comprormised.

* The area around the base of the piant/s to be sampled was cleared of vegetative
‘matter o aid the digging process

* The plant was dug to: satisfacory depth 50 tha the isue with the highest moisture
content was obrained.

+ Sections o the roots and stem base from al sdes of the plant were taken and placed
in plasic bag If any lesion was noticed on the tissue, it was aso placed in the bag.
Afew handfuis of sand from various depths were also deposited in the lastic bag.

= The sample bags were irigated with distiled water t0try and simuate the optimum
‘conditions for the Phytophthora to survive.

 Detail, such as the date, sample number and interpreters were written on an
aluminium tag, which was et at the ste. The tag was demarcated with  stip of day-
glow orange flaggng tape.

Al igging implements used were again steriised after each sample was taken to
‘ensure that nfected soil was not transported to the next sample site
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45 Soil and tissue sampling strategies

‘Soilanditissue samples were taken where there was decline featuringeither multiple ndicator
species deaths (15Ds) or notable chronology present. Samples were 3o taken where there
was a single, but very recent ISD present. This strategy asssts in dentifying any nfestatons
hat have been largely inactive, but have recently begun expressing due tosignificant sumimer
reinfall events. It also assists i identifying ites where the pathogen has been very recenty
introduced and where the ather evidence used to confirm the presence of Phytophthora
Diebackis absent

46 Mapping

‘Subsequent to hygiene boundary demarcation, the boundaries were again walked and
recorded tilising a handheld GPS. The recorded data was then transferred to a desktop

‘computer and used to produce the relevant maps.

47 Limitations of disease mapping

The assessmentforthe disease caused by Phytophthora Dieback s based on nterpretin the
Vegetation for symptoms which can be ascribed to the discase presence. These observable
factors must be present curing the assessment period. Management recommendations may
be induded i it s considered that the disease may be crypic or the project area dislays
‘evidence of actvities that are considered a high isk ofintroducing the disase.

“The validity of the hygiene boundaries mapped for this project i twelve morths from the
completion o this survey. Allboundaries should be reassessed by 13/3/2020 f construction
‘activties are il occurring beyond this time.
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5 Projectarea environmental data

5.1 Rainfall

The average annua rainfal recorded at the nearby Yathroo weather station since 1989 is
‘570mm (Buresu of Meteorology, 2015) which, whle below the 600 average required to
e considered part of the highly uinerable zone, i st well above the 400mm minimum
required for pathogen suvival. This amount of rainall combined with several months of
average soil temperatures above 21 degrees Celsus, provides favourable conditins for
sporuation and discase actviy

5.2 Soil types

The soils within the study area appeared to be consstent with thase normally observed on
the castern parts ofthe coastal plain. The soilsof dunal swales are ol ree draining, heaily
leached, nutrient deficent and acidic with very it ciay and sift content. The inerdunal
depressions are subject o seasonsl waterlogging due to perched lateritc layers, and have
poor dreinage, providing high moisture conditions for extended periods, which are very
favourable to the pathogen.

53 Vegetation structure

The vegetation is typical coastal plain Bariksia woodland featuring Banksia prianotes, .
mensiesiand B. attenuata over a species ich understorey of Proteaceous and Myrtaceous
shrubs and grass trees. Such vegetation has relatively high susceptiilty to Phytophthora
Dieback and generally provides goo levels of disease expression, assstng in the detection
‘and mapping ofinfested areas.

“The combination of the above environmental factors suggests tht f Phytophthora Dieback
was present within the study are3, it would be readly detected and mapped.
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6 Results

6.1 Phytophthora Dieback occurrence distribution

A total of seven separate Phytophthora Dieback infestations were observed during the
assessment, comprising an area o 8.3 ha (Tabe 2). Only three of the it (2.7 he) arenfested
with . cinnamom,however the impac of the other three Phytophhora species ientifed is
such that hygiene management will b reauired for all Phytophthora infestations. As such,
the infesttions associated with other Phytophthora speces have also been mapped and
demrcated.

Approimately 43 ha of the project area was observed to be uninterpretable due 10 an
insufficent coverage ofrelable indicator species. The absence of suficient indicator species
was due primarily o the presence of wetiand vegetation types that are largely void of the
Species used t detect the presence of Phytophthora Dieback.Atotal of 1647 ha (835 ofthe
project area was observed to be uninfested (Table 2). The remaining 21 ha, incucing the.
‘entire Brand Huy/Cockram Roadintersection project ares, was excluded from the assessment
e 10 being either void of vegetation, o containing vegetation that was rated as Degraded
or Completely Degradied on the Keighery scale (Keighery, 1994).

Figures 39 (Appendix 10)present Phytophthora Dieback Occurrence mapping for the survey.

Tabl 2 Ares summary

Cotegory e ) ot
niested (P cmnamom) | 27 15

“Giher Phytophthora spedes |56 e
Unimerpreable = 7w
Uninested w7 B

ot Vet Resaned o5 3

e B FUE
TOTALAREA EEH]
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62 Disease expression

63 Soil and tissue samples

Table 3 - Projec area sample summary.

(UCHC]

686%

-oH-

Disease expression was varible across the infested areas, but was perceptib or obvious in
ol cases. The ighest evelof discase expression were associated with the water gining rea
from which . raspberry was recovered (Appendix 10, Figure 7) and the P. cinnamomi
infestaion associated wit the st area (Appendix 10, Figure 4)

Atota of 19 sl and tisue samples were aken during the assessment,five of which retured
 posiive resuit for the presence of Prytophthora species. Two samples contained P.
cinnamon, hite singl recoveries for P inundata,P. raspberry and P thermophia were also
recorded (Table 3).

Somple | Plant sampled Easting | Northing | Result Figure Namber
(Appendix 10)
1 3090|6612l | Negaiwe |4
2 380102 | 6562693 | P conamomi |4
g 379853 | 6563178 | Negatve |4
7 379598 | 6563575 | Negatve |4
s 377303 | 6568626 | Negatve |6
g 377361 | 6568597 | Negatwe |6
7 376951 | 6569425 | Negatve |6
g 377031 | 6569278 | Negative |6
g 3772016 | 6568993 | Negatve |6
1 377226 | 6568291 | Poinundota | 6
1 3711|6871 | Negatve |6
T 7754_| 6569066 | Negatve | &
i 375555 | 57269 | Poraspherry |7
™ 573774 _[e576227 | P-cinnamoml |
s 372995 | 576418 | Negatve |8
& et |Gz [P 7
thermophila
T 37780 | 6568905 | Negatve |6
& S77054_| 6560068 | Negatve | ©
™ 377397 | G5ese2s | Negatwve |6
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7 Discussion

7.1 Phytophthora Dieback occurrence distribution

‘There are seven separate Phytophthora Dieback infestations, aused by four different species
of Phytophthora, located within the project area (See Appendix 10 ~ Occurrence Maps. Six
of the seven infestations appear to be associated with lowling, high-moisture sites, while
the P. cinnamomi nfestation associated with sample 14 (Appendix 10, figure 8) does not
‘appear to be associated with high misture. The largest of the . cinnamomi nfestations
(Appendix 10, Figure ) s assocated with  igh moisture site surrounding 3 popular restarea
“The nfestation has no spread far beyond the immediate water gaining area at tisstage.

The P. inundata infesttion assodated with sample 10 (Appendix 10, Figure 6) and the P.
raspberry infestation associated with sample 13 (Appendix 10, Figure 7) are related t abvious
high moisture sites, where wetland vegetation i present. The P. thermophil infestation
‘asociated with sample 16 (Appendix 10, igure 7) occurs within  standof 8. prionotes and s
ot associated with wetiand vegetation, hawever it is within an obvious depression that is
likelyto be a highrmoisture site

7.2 Disease expression

Regarding P. raspbery, this appears to be th first recorded recovery of this species in
‘Wester Austrlia and as such there is currently no information regarding whst to expectin
terms of pathogenicty or its likely impact on the flora of Westem Austalia. Disease
‘expression a the site was largely consistet with that typically exhibited by P. cisnamomi
infestaions. tis possibl tht P innamais also resent a th ste and was nat recovered
during the sampling process. However, i . cinamormi s o present and all o the decline
observed is associated only with P. raspbery, then it would b reasonable to concude that
the impact of this pathogen is potentaly significant on at least some Westem Austalian
vegetation types.

Disease expression associated with the P. inundata nfestation was also obvious and contained
several deceased Banksia and Xanthorrhoea specimens,with notable chronology amongst the
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deaths aiso evident. The P. thermophila infestation was characterised by a cluster of 8.
rionotes deaths, with obvious chronology present

The P cinnamorinfestation assocated with the st area featured multiple indictor species
deaths 15Ds),excelent chronology and anotable reductionin biomass, suggesting the disease
is well estabished at this ste. Disease expression associated with the infeted lake was
comprised of several deceased Banksia specimens within the vegetation immediately
surmounding the lake. The pathogen appears to have been very recently introduced at the
other . cinnamominfestation (sppendix 10, Fgure 8, as the infesation consists of only two
plant eaths on the boundary between the highway and the vegetation

The site dassifed as not vt resalved (Appendix 10, Figure €) xnibited significet vegetation
decine that was largey consistent with the presence of Phytophthora Dieback. The site was
‘sampled howeter and retumed a negative resut. The ste was subsequently resampled and
agin produced  negative resut. While the sample results indicate that the decine is nat
related to Phytophthor, it s possble that the sampling pocess has ‘missed! the pathogen
Assuch, the site has been demarcated (black and pink iger tape) as a precaution and hygiene
measures shouid be applied o thisarca. The statusof thisarea may be resolved during future:
assessments through additional sampling. Should the site continue to produce negative
‘sampleresult inthe future, it will e reclesified s uninfested.
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9 Appendix - Phytophthora occurrence maps

Figure 3 Brand Hwy-Cockram Road inersection
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