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2 Context, Scope and Rationale 
This Flora and Vegetation MP has been prepared by Alcoa for the Huntly and Willowdale bauxite mine regions located 
within Alcoa’s ML1SA and covers all phases of pre-mining and active mining cycles (including exploration, construction 
and operational mining, excluding rehabilitation and closure management). This Flora and Vegetation MP has been 
developed to address the environmental management of known significant flora and vegetation communities in accordance 
with relevant State and Commonwealth guidelines, procedures and guidance documents, such as the State Environmental 
Factor Guideline: Flora and Vegetation (EPA, 2016a) and the Commonwealth Department of Climate Change, Energy, the 
Environment and Water’s (DCCEEW, 2024) Environmental Management Plan Guidelines.  

Additionally, this Flora and Vegetation MP has been prepared in accordance with the Western Australian EPA’s 
Environmental Management Plan (EMP) instructions (EPA, 2024) and template (EPA, 2021a). Further, this Flora and 
Vegetation MP has been developed with consideration and alignment of the Forest Management Plan 2024 – 2033 
(Conservation and Packs Commission [CPC], 2023), relevant threat abatement plans such as the Threat Abatement Plan 
for Disease in Natural Ecosystems Caused by Phytophthora cinnamomi (Commonwealth of Australia, 2018), and 
associated documents. The full list of resources utilised in the development of this Flora and Vegetation MP are presented 
in Appendix D. 

This Flora and Vegetation MP describes the monitoring and management actions that will be undertaken to ensure that 
potential impacts on known significant flora and vegetation communities that may result from Project activities have been 
avoided, minimised and mitigated in accordance with mitigation hierarchy principles. Alcoa’s Biodiversity Policy (Alcoa, 
2021) requires that the mitigation hierarchy is implemented to manage potential impacts to biodiversity values which is in 
order of priority: 
• impact avoidance; 
• impact minimisation; and 
• rehabilitation. 
 
Alcoa’s key mitigation measures include (but not limited to) implementing: 
 
Mining Avoidance Zones (MAZ): a spatial area which prohibits mine pits and infrastructure, with the exception of monitoring 
and management activities which have minimal impacts. Implemented MAZ of relevance for this Flora and Vegetation MP 
are: 
• known populations of threatened flora species18, 19 (unless regulatory consultation and appropriate approvals 

obtained); 
• Old growth forest; and 
• National parks and formal conservation reserves. 
 
Limited Disturbance Areas (LDA): a spatial area which prohibits mine pits but allows for infrastructure and haul roads. 
Implemented LDA’s of relevance to this Flora and Vegetation MP are: 
• the 50 m buffer, including vegetation, surrounding a mapped major rock outcrop (>1 ha); and 
• mapped streamzone vegetation and its 100 m buffer. 
 
This Flora and Vegetation MP is also expected to meet current conditions and commitments (refer to Table 2-1) and is 
subject to approval by the State Development Minister. Approved management plans and any revised management plans 
will be published on Alcoa’s website and provided to the State Development Minister in electronic form within twenty (20) 
business days of being implemented or being required to be implemented (whichever is earlier). 

The following are key objectives of this Flora and Vegetation MP: 
• identify significant flora and vegetation communities which may be at risk of potential impacts, both direct and indirect, 

from Project activities; 
• apply the mitigation hierarchy to avoid, minimise and mitigate (through rehabilitation) any potential impacts to known 

significant flora and vegetation communities; 
• describe how potential impacts resulting from the Project will be identified, mitigated and adequately managed and 

monitored through the setting of both outcomes and objectives along with response actions; and  
• demonstrate Alcoa’s adaptive management approach strategies relevant to known significant flora and vegetation 

communities to meet best practice principles as the Project continues and there is increased understanding of 
significant flora and vegetation values. 

 
18 At the time of publication, there were no known threatened flora species occurring within the Huntly and Willowdale mines. 
19 Appropriate MAZ will be established for any newly identified threatened flora aligning with State guidelines and principles. 
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2.1 Huntly and Willowdale Mine Regions 
Alcoa’s WA mining operation is comprised of the Huntly and Willowdale mines, located within ML1SA, which falls within 
the Northern Jarrah Forest (NJF) IBRA subregion. The Jarrah Forest is a continuous open forest stretching from south of 
Moora to north of Collie and encompasses the hills of the Darling Scarp and undulating terrain to the east. The NJF 
subregion comprises a total of approximately 1.90 million hectares and is broadly characterised by Jarrah (Eucalyptus 
marginata) forest on ironstone gravels and Marri-Wandoo (Corymbia calophylla-Eucalyptus wandoo) woodlands on loamy 
soils, with sclerophyll understoreys. Landforms of the Jarrah Forest are diverse, and the Department of Primary Industries 
and Regional Development’s (DPIRD) Land Systems (Churchward & McArthur, 1989) divide the areas in which Alcoa 
operates into two groups: 

1. Darling Plateau System (255Dp) 
Lateritic plateau. Duplex sandy gravels, loamy gravels and wet soils. Jarrah-Marri-Wandoo forest and woodland. 

2. Murray Valleys System (255Mv) 
Western Darling Range from the Avon Valley to Harvey. Deeply incised valleys with red loamy earths, shallow 
duplexes and rock outcrop and Jarrah-Marri-Wandoo forest and woodland with mixed shrubland. 

Alcoa’s operations are restricted primarily to the bauxite-rich upland forests of the Darling Plateau System (255Dp) which 
are typically dominated by Jarrah, Marri, and mosaics of Sheoak (Allocasuarina fraseriana) and Wandoo. To the north of 
the Huntly mine (Myara North Region) lies the former Jarrahdale mine, which operated from 1963 – 1998 and is now closed 
and rehabilitated and is not considered under this Flora and Vegetation MP.  

Huntly Mine  

The Huntly mine (Figure 2-1) is primarily located within the Shire of Serpentine Jarrahdale and the Shire of Murray and 
extends from Dwellingup in the south to Jarrahdale in the north. This mine lies within Dwellingup and Jarrahdale State 
Forests and is broadly bordered by Serpentine National Park and the Darling Scarp to the west, the Monadnocks 
Conservation Park and Albany Highway to the east, Dwellingup and Pinjarra-Williams Road to the south and the former 
Jarrahdale Mine to the north.  

Willowdale Mine  

The Willowdale mine (Figure 2-2) is located within the Shire of Waroona and the Shire of Harvey and is broadly bordered 
by Lane Pool Reserve in the east and north-east, the Darling Scarp to the west and Harvey Dam and surrounding rural 
land to the south-east. The mine predominantly lies within Dwellingup State Forest and Lane Pool Reserve.  
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2.2 Key Environmental Factors 
Environmental factors (defined in the EPA’s Administrative Procedures, [EPA, 2021c]) are factors that the EPA uses as an 
organising principle for Environmental Impact Assessment (EIA), comprising a number of environmental values. They 
provide a systematic approach to organising environmental information for the purpose of EIA. Further, the EPA has 
identified an environmental objective for each environmental factor, which aims to ensure the objects and principles of the 
State Environmental Protection Act 1986 (EP Act) are achieved (EPA, 2023). 

Flora and Vegetation 

The EPA (2016a) defines flora as native vascular plants and vegetation as groupings of different flora patterned across 
the landscape that occur in response to environmental conditions.  

The EPA’s environmental objective for the factor “Flora and Vegetation” is: “To protect flora and vegetation so that 
biological diversity and ecological integrity are maintained”. In the context of this objective, ecological integrity is the 
composition, structure, function and processes of ecosystems, and the natural range of variation of these elements (EPA, 
2016a). 

Key flora and vegetation values identified for this Flora and Vegetation MP have been selected for a range of reasons, 
including:  
• being identified as a threatened or priority flora species; and/or 
• being identified as a threatened or priority ecological community; and/or 
• locally endemic flora species or having restricted distributions and habitat types.  

Potential Impacts 

Over the last 200 years, the magnitude and rate of change have increased within the NJF and beyond into the forest 
ecosystems of the south-west of Western Australia, due to: disturbance from mining, timber harvesting and water 
abstraction; clearing for townsites, agriculture and infrastructure; the introduction and spread of exotic diseases, weed 
species and pest animals; and changing bushfire events (CPC, 2023). In particular, agriculture and timber harvesting 
activities have caused widespread impacts, including: 
• loss of biodiversity and habitat from permanent clearing; 
• long-term loss of mature trees and associated hollows from timber harvesting; 
• spread of Phytophthora dieback in forested areas from timber harvesting; 
• agricultural impacts to soils including erosion, salinity, compaction, and acidification; 
• secondary salinity impacts to the Murray and Avon rivers from permanent clearing; and 
• conversion of the natural landscape to rural character and conversion of Old Growth Forest to juvenile to immature 

forest age. 

The areas in which Alcoa operates also support high levels of nature-based recreation and tourism, such as camping, 
hiking and mountain biking. These anthropogenic disturbances, in addition to inappropriate fire regimes, have also 
contributed to changes in the landscape and vegetation communities, and the cumulative effects of these disturbances 
have also resulted in several flora species being listed under the EPBC Act and BC Act. The interaction between weed 
species and fire is of increasing concern as climate change continues to alter fire regimes (e.g. transformer weed species, 
because of their ability to alter environments).   

Impacts to flora and vegetation can be direct or indirect and may be permanent or temporary. 

Potential direct impacts from Project activities include clearing of vegetation, and the removal, fragmentation, degradation 
or modification of habitat and substrates, and may also cause other direct impacts by reducing the diversity and abundance 
of flora species in an area (EPA, 2016a).  

Potential indirect impacts from Project activities may include, for example (EPA, 2016a): 
• fragmentation of populations, isolation of populations / occurrences; 
• impacts on habitat that supports significant flora and vegetation; 
• impacts on other species with important ecological functions (e.g. pollinators, seed dispersal vectors, essential 

symbiotic fungi); 
• introduction or promotion of weed species and / or disease such as Phytophthora dieback, and temporary impacts 

such as fire; 
• altered hydrological regimes, including increase or decrease of groundwater level and alteration of surface water flows, 

and pollution or modification of water quality; and 
• spills and/or leaks from storage and handling of hazardous materials and waste. 

Other indirect impacts may include increased or altered dust and fire regimes. 
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2.4 Rationale and Approach 
This Flora and Vegetation MP provides management provisions for potential impacts to known significant flora and 
vegetation communities specific to Alcoa’s activities (including exploration, construction and operational phases) within the 
Project areas.  During the development of this Flora and Vegetation MP, it is also considered that the management of 
identified key threatening processes on known significant flora and vegetation communities will have flow-on effects for 
other native flora and vegetation communities occurring within the Project area. 

Further, specific outcome-based provisions have been applied in regard to the specific vegetation types within, for example, 
streamzones and granite outcrops. Existing and proposed in-field monitoring of these selected vegetation types within both 
impact and reference sites to monitor for changes in vegetation composition, structure and function over time as indicators 
of vegetation condition to protect identified flora and vegetation values a widely used method (Lawley, V. et al. 2016). To 
enable detection of changes in significant flora and vegetation values as a result of Project potential impacts require robust 
baseline data and continued collection of data from impact and reference sites to enable comparison. However, careful 
consideration is required to select appropriately comparable impact and reference sites.  

2.4.1 Environmental Outcomes and Management Objectives 
This Flora and Vegetation MP adopts a combination of outcome-based and objective-based provisions to achieve the 
proposed environmental outcomes, across the three phases of pre-mining and active mining (exploration, construction and 
operational phases). 

Outcome-based provisions are applied where sufficient information exists to establish objectives and measurable criteria 
(EPA, 2021d). Environmental criteria are defined to assess performance against the environmental outcome, these are: 

• Early response criteria: 
o Internal indicators selected to provide information on changes to the environment that are precursors to an 

environmental impact. 
• Trigger criteria: 

o External reportable criteria where indicators are selected for monitoring to provide a warning that if exceeded, 
the outcome may not be achieved. They are intended to forewarn the approach of the threshold criteria and 
trigger response actions.  

• Threshold criteria: 
o External reportable criteria where indicators have been selected to represent the limit of acceptable impact 

beyond which the environmental outcome is not being met and where there is likely to be a significant impact 
on the environment.  

Objective-based provisions have been applied where a level of uncertainty or lack of appropriate knowledge exists, that 
prevents setting achievable and effective objectives and measurable trigger and threshold criteria. In this case, 
management targets have been established to measure the success of management actions in meeting the environmental 
outcome.  
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2.4.2 Current Knowledge 
A wide range of flora and vegetation surveys, studies and research programmes have been undertaken across the Huntly 
and Willowdale mine regions over many years and include various flora and vegetation assessment and survey 
methodologies, such as targeted and detailed surveys, and including traverses, transects and quadrats. Further information 
on the current knowledge of flora and vegetation values associated with the Project is provided in Appendix E. 

This Flora and Vegetation MP provides the monitoring, mitigation and management framework for known significant flora 
and vegetation communities. Information obtained from various historical and contemporary flora and vegetation survey 
results are presented in Figure 2-4 to Figure 2-9. Results of flora and vegetation surveys relevant to this Flora and 
Vegetation MP that were undertaken during the preparation of this Flora and Vegetation MP may not be presented within 
this version. However, future iterations of the Flora and Vegetation MP will ensure all relevant and contemporary 
information is included. 

Vegetation  

A total of 52 Site Vegetation Types (SVT) have been recorded and mapped across the Project area including Flooded 
Gum Woodland, Blackbutt Forest, and Upland Jarrah-Marri Forest (see Figure 2-4 and Figure 2-5). For the full list of SVTs 
and their description, refer to Appendix E (Table E- 2). 
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Potential Groundwater Dependent Ecosystems (GDEs) 

The National Atlas of Groundwater Dependent Ecosystems presents the current knowledge of GDEs across Australia. It 
displays ecological and hydrogeological information on known GDEs and ecosystems potentially using groundwater. The 
Atlas will be used as a tool to assist in the consideration of ecosystem groundwater requirements. Geoscience Australia 
(2014) classifies GDEs as those ecosystems which rely on groundwater for some or all of their water requirements. 
However, not all GDEs draw on groundwater directly, and not all are solely reliant on groundwater. Ecosystem dependency 
on groundwater may vary temporally (over time) and spatially (depending on its location in the landscape).  

Two GDEs identified by Geoscience Australia (2014) have relevance to the Project: 
1. Terrestrial vegetation that relies on the availability of shallow groundwater; and 
2. Wetlands such as paperbark swamps and forests and mound springs. 

The study of GDEs within WA has primarily been undertaken on the Swan Coastal Plain (Froend et al., 2004, Sommer and 
Froend, 2010) and, to a lesser extent, the Blackwood Plateau (Froend and Loome, 2005) and Collie Basin (SKM and WRM, 
2010). 

Surveys have been undertaken to assess the potential for GDEs to occur within the Huntly and Willowdale mine regions, 
based on vegetation types and key indicator species that prefer and occur on seasonally moister and wetter soils on the 
swamps, valley floors and lower slopes. Key plant species that are considered to be indicative of potential GDEs within the 
Project area include: Banksia littoralis; Hakea varia; Acacia divergens; Boronia molloyae; Thomasia paniculata; Astartea 
scoparia; Babingtonia camphorosmae; Calothamnus lateralis; Eucalyptus rudis; Hypocalymma angustifolium; Melaleuca 
preissiana; Melaleuca rhaphiophylla; Melaleuca lateritia; Melaleuca viminea; Regelia ciliata; Gahnia trifida and Taxandra 
linearifolia (Mattiske, 2021a). 

Based on surveys and assessments undertaken across the Project, the following SVTs are considered to be associated 
with potential GDEs across the Project: 

Swamps and Broad Valleys 

A; Tall shrubland of Melaleuca lateritia, Hakea varia, Melaleuca viminea and Melaleuca incana subsp. incana on clay-
loams in seasonally wet valley floors. 

AC: Open Woodland of Eucalyptus rudis – Melaleuca preissiana - Eucalyptus patens - Banksia littoralis with dense 
Taxandria linearifolia and Astartea scoparia in understorey on broad swamps and water courses. 

AD: Low open woodland of Eucalyptus rudis and Eucalyptus marginata over Banksia littoralis, Hakea prostrata and 
Pericalymma ellipticum over low shrubs and herbs on leached sands over sandy-gravel on lower slopes. 

AW: Low open woodland of Eucalyptus patens and Melaleuca preissiana over Banksia littoralis, Hakea prostrata and 
Pericalymma ellipticum over low shrubs and herbs on leached sands over sandy-gravel on lower slopes. 

AX: Open woodland of Eucalyptus rudis over Acacia saligna, Melaleuca incana subsp. incana and Hypocalymma 
angustifolium on clay- loams on valley floors. 

AW/AX: Localised patchy mosaic of AW and AX. 

D: Open Forest of Eucalyptus marginata, Corymbia calophylla - Hakea prostrata on lower slopes with mixed low 
understorey species, including Babingtonia camphorosmae and Acacia extensa on clay loams to gravelly clay-loams. 

DA: Open Forest of Eucalyptus marginata - Corymbia calophylla - Hakea prostrata on lower slopes with patches of 
Melaleuca preissiana, Banksia littoralis and Hakea varia over mixed low understorey species, including Babingtonia 
camphorosmae and Acacia extensa on clay loams to gravelly clay-loams. Local variant also includes Xylomelum 
occidentale. 

DG: Open forest of Corymbia calophylla and Eucalyptus marginata over Hakea lissocarpha, Macrozamia riedlei, 
Pericalymma ellipticum, Grevillea bipinnatifida, Allocasuarina humilis, Acacia alata, Babingtonia camphorosmae, 
Hypocalymma angustifolium and Lysiandra calycina on clay-loams on lower slopes with localised patches of outcropping. 

E: Open woodland of Eucalyptus marginata and Corymbia calophylla over Mesomelaena tetragona, Kingia australis, 
Leptospermum erubescens and Babingtonia camphorosmae on sandy to sandy-loam soils on slopes. 

J: Open Woodland to open forest of Eucalyptus marginata, Corymbia calophylla and Eucalyptus patens over Mesomelaena 
tetragona, Leptocarpus scariosus, Babingtonia camphorosmae and Stirlingia latifolia on broad sandy-loam flats valley 
slopes. 

WA: Open Forest of Eucalyptus megacarpa - Eucalyptus patens – Corymbia calophylla on lower slopes with mixed low 
understorey species, including Banksia littoralis and occasional Melaleuca preissiana over Acacia extensa and 
Hypocalymma angustifolium on seasonally moister sandy-loam gravelly soils. 
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Valley Floors and Lower Slopes 

C: Woodland to Open Forest of Eucalyptus patens – Corymbia calophylla - Banksia littoralis and Banksia seminuda with 
dense Taxandria linearifolia and Astartea scoparia in understorey on creek lines and water courses. 

CW: Woodland to Open Forest of Eucalyptus patens – Eucalyptus megacarpa - Corymbia calophylla - Banksia littoralis 
with dense Taxandria linearifolia and Astartea scoparia in understorey on creek lines and water courses. 

W: Open Forest of Eucalyptus megacarpa - Eucalyptus patens – Corymbia calophylla on lower slopes with mixed low 
understorey species, including Acacia extensa and Hypocalymma angustifolium on seasonally moister sandy-loam gravelly 
soils. 

Q: Open Forest of Eucalyptus marginata - Corymbia calophylla - Eucalyptus patens with mixed understorey species, 
including Trymalium floribundum, Acacia extensa and Lysiandra calycina on loam soils on lower slopes. 

Slopes with Higher Seasonal Moisture 

PW: Open Forest of Allocasuarina fraseriana - Eucalyptus marginata - Corymbia calophylla with scattered understorey, 
including Grevillea wilsonii, Adenanthos barbiger, Babingtonia camphorosmae and Hypocalymma angustifolium on sandy 
gravels. 

SW: Open Forest of Eucalyptus marginata - Corymbia calophylla – Banksia grandis with scattered understorey, including 
Adenanthos barbiger, Hypocalymma angustifolium and Styphelia tenuiflora on seasonally moister sandy-gravelly soils.  
 
These SVTs, which are considered as potential GDEs, are expected to be subject to seasonal inundation and / or 
waterlogging due to groundwater and / or surface water flows and are primarily located within or adjacent to streamzones, 
which form part of the mapped streamzone + 100 m buffer. The location of potential GDEs across Huntly and Willowdale 
mines based on SVTs, the mapped and derived (in the absence of vegetation mapping) streamzone vegetation locations 
in the landscape is presented in Figure 2-6. 
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Reference Ecosystems 

Alcoa utilises analogue reference ecosystems (Figure 2-7), which are adjacent or nearby sites from which necessary 
ecological attributes can be quantified. These analogue sites are termed ‘permanent forest plots’ by Alcoa and are 80m2 
plots or equivalent coverage (containing quadrats) established in unmined forest adjacent to mining areas within the same 
SVT. Alcoa’s extensive permanent forest plot database contains over 151 permanent plots established in various post-
harvesting (including historic harvesting) scenarios. Alcoa has defined two analogue reference ecosystems based on Havel 
complexes: upland forest (SVTs: P, S, T) and; streamzone (SVTs: A, C, W, D). 

Whilst these reference ecosystems are primarily utilised in developing and refining Alcoa’s Rehabilitation Completion 
Criteria (RCC), they are highly useful for providing complementary monitoring opportunities for flora and vegetation data 
collection and analyses which are relevant to this Flora and Vegetation MP. 
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Significant Vegetation Communities 

The following Threatened Ecological Communities (TECs) and Priority Ecological Communities (PECs) have been 
identified from database searches as potentially occurring within or near to operational areas. 

Threatened Ecological Communities 

Database searches, including the Protected Matters Search Tool, indicate that there are four potential TECs: 
  
• Banksia Woodlands of the Swan Coastal Plain ecological community (EN under the EPBC Act and P3 by DBCA); 
• Clay Pans of the Swan Coastal Plain (CE under the EPBC Act and P1 by DBCA); 
• Tuart (Eucalyptus gomphocephala) Woodlands and Forests of the Swan Coastal Plain ecological community (CE 

under the EPBCA Act and P3 by DBCA); and 
• Empodisma peatlands of southwestern Australia (EN under the EPBC Act). 
 

Indicative distribution mapping of the ‘Empodisma peatlands’ TEC shows several highly restricted areas where the TEC 
may occur within the vicinity of the Project area (DCCEEW, 2023b). Based on key diagnostic characteristics, ecological 
community descriptions, and known distribution and habitat as per Conservation or Listing Advice for the TEC, the TEC 
Empodisma peatlands of southwestern Australia is assessed as having a low potential to occur within the Project areas. 
The ‘Empodisma peatlands’ TEC is generally restricted in distribution to occur within the Warren IBRA bioregion and 
Southern Jarrah Forest subregion, with highly restricted and scattered occurrences through the Northern Jarrah Forest 
(DCCEEW, 2023a).  
 
The ‘Claypans of the Swan Coastal Plain’ TEC is mostly found in the Swan Coastal Plain bioregion, but occurrences are 
known from the Northern Jarrah Forest (Department of Parks and Wildlife, 2015). The Distribution and size of the claypans 
of the ‘Claypans of the Swan Costal Plain’ TEC is very restricted and cannot be mapped using existing regional soil-
landscape or local vegetation mapping (Department of Parks and Wildlife, 2015). It is therefore not possible to estimate 
the areal extent of TEC and it is assessed as ‘Unlikely to Occur’. 
 
The remaining two TECs listed above are only found on the Swan Coastal Plain, or its fringes, and have not been recorded 
within the Project area, so have been assessed as ‘Does Not Occur’ (Threatened Species Scientific Committee, 2016, 
2019). 
 
Priority Ecological Communities  
 

One botanical PEC, listed at State level (Granite Communities of the Northern Jarrah Forest), is considered to potentially 
occur within the Huntly and Willowdale mine regions. There is a potential that the SVTs associated with rock outcrops 
(SVTs G and R as defined by Mattiske Consulting utilising the definitions of Havel (1975a and 1975b) may have affinities 
with this PEC. Clarification of the latter affinities necessitated comparisons with the granite areas studied by Markey (1997) 
on the northern Darling Scarp and the eastern fringes of the Northern Jarrah Forest. In this context there are some species 
that reflect the presence of exposed or shallow rock outcrops; however, these species tend to occur on wider areas of 
granites and the differentiation on whether all granite areas in the southwest should be aligned is open to interpretation, 
and the PEC has not been systematically mapped or assessed.  
 

Figure 2-9 presents the database searches of State-listed TECs and PECs across the Project areas and surrounding 
regions, in addition to other vegetation types and areas of restricted distribution that occur across the Huntly and Willowdale 
mine regions which are considered significant by Alcoa, such as streamzone vegetation and rock outcrops. 
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Weed Species 

Weed species are categorised according to the threats that they pose to the environmental values addressed by this Flora 
and Vegetation MP. 

Weed species, location and abundance are recorded during targeted surveys (or detailed surveys where required) and 
reviewed against current Declared Pests as per the Western Australian Organism List (WAOL) (DPIRD, 2024), Weeds of 
National Significance (WoNS; Invasive Plants and Animals Committee, 2016) and DBCA (2014) weed species’ ecological 
impact and invasiveness rankings for the southwest.  

Under this Flora and Vegetation MP, key weed species are considered to be those listed as either a Declared Pest, WoNS 
or weed species ranked as having high invasiveness and low feasibility of control by DBCA (2014). 

Some weed species may be introduced either through dumping of garden waste, recreational activities, tourism or other 
activities in the State Forest, which is beyond the control of Alcoa. Other weed species listed in Table E- 2 occur as garden 
escapes from plantings on small private properties. Many species are restricted to disturbed areas such as road verges, 
cleared agricultural and small land holdings.  

A desktop review was undertaken to identify weed species that occur or have the potential to occur within the Project 
areas. In total, 182 species were identified: seven of these species are listed as Declared Pests within Western Australia; 
none are listed as WoNS (see Table E- 3). 

A total of twenty-five weed species have been recorded across the Project areas, of these two are listed as Declared Pests 
(*Gomphocarpus fruticosus [Narrowleaf Cottonbush] and *Zantedeschia aethiopica [Arum Lily]). No WoNS have been 
recorded across the Project areas. Figure 2-10 presents the known recorded locations of weed species occurring across 
the Project areas.  
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Biosecurity Threats 

Phytophthora cinnamomi 

The pathogen Phytophthora cinnamomi, known as Phytophthora dieback, is a destructive disease that has had a large 
impact on both Western Australian and Australian native plants. Of the many root pathogens that cause disease within 
Australian, Phytophthora cinnamomi has caused the most significant impact to date and poses the biggest threat 
(Commonwealth Department of Environment, 2014). 

Phytophthora species are considered parasitic and behave mainly as a necrotrophic pathogen causing damage to the host 
plant’s root tissues because of infection and invasion. Phytophthora dieback can cause permanent damage to ecosystems 
because once an area is infested with the pathogen, eradication is usually impossible. The disease presents a significant 
threat to biodiversity as it places important plant species at risk of death, local extirpation or extinction (Glevan, 2021). 

The Northern Jarrah Forest has widespread Phytophthora dieback infestation, resulting from the extensive activities of the 
timber industry and environmental conditions favourable to the disease. Phytophthora dieback was first observed in the 
Northern Jarrah Forest in the 1920s; however, the causal agent was not isolated until 1964 (Bradshaw, 2015). The disease 
affects more than 20% of native plant species in the southwest region, the most susceptible families being Proteaceae, 
Ericaceae and Xanthorrhoeaceae (Glevan, 2021). Within these families, the genera Adenanthos, Andersonia, Astroloma, 
Banksia, Isopogon, Leucopogon, Persoonia, Petrophile, Xanthorrhoea, and Xylomelum all demonstrate high susceptibility 
(Glevan, 2021). The affected species are key components of the Jarrah forest floristic diversity (Bradshaw, 2015). 

Interaction between the three physical components forming the ‘disease triangle’ (the pathogen Phytophthora species, the 
environment and the host) is required for Phytophthora dieback to occur and for the disease to develop over time. A 
population of hosts is made up of susceptible, infected and immune or resistant individuals. Also, the relationship between 
the presence of Phytophthora and the development of Phytophthora dieback is variable based on the susceptibility of 
native plant species and the different environmental characteristics, landform types and rainfall zones across bioregions 
(Glevan, 2021). 

Alcoa has established a protocol for delineating and managing fungal diseases, such as the dieback associated with 
Phytophthora cinnamomi, within and near operational areas (Koch, 2007). Integrating an intensive dieback management 
program within all mining processes (development, mining, and rehabilitation) is part of the environmental management 
system for Alcoa’s WA mining operations. All forest areas are mapped for dieback in advance of any exploration activities. 
A dieback interpretation recheck is undertaken for any area in which an operation is planned where more than 12 months 
have elapsed since the last interpretation. This information is used when planning access and mining activities. 

Alcoa engage a qualified supplier to perform Phytophthora Dieback Mapping services in accordance with the DBCA 
guidelines and standards as per the DBCA Dieback Interpreters Manual (DBCA, 2015). The Supplier, as the industry 
expert, has been requested to inform Alcoa if they become aware of other forest diseases that they observe in the forest 
or become aware that they could be entering the forest through industry knowledge/connections. 

Figure 2-11 presents the mapped locations of Phytophthora dieback infestations across the Huntly and Willowdale mines 
and the Disease Risk Areas.  

Marri Canker Disease 

The decline of Marri trees (Corymbia calophylla) with Marri Canker Disease is known in WA as caused by the native fungal 
pathogen Quambalaria coyrecup. Since the 1970s, Marri Canker Disease has caused a serious decline of Marri trees 
throughout its range in the southwest of WA (Paap et al., 2017). A landscape-scale study indicated that cankers were 
found across most of the range of Corymbia calophylla and that canker incidence was significantly related to the proportion 
of non-native vegetation present (a proxy for disturbance) and more prevalent in cooler and wetter areas (Paap et al., 
2017). Cankers can be present on trunks, branches and twigs of trees of all ages and are a symptom caused by the death 
of areas of bark and the cortex tissue below (Centre of Excellence for Climate Change, Woodland and Forest Health, 
2012). 

A landscape-scale study indicated that Cankers were found across most of the range of Corymbia Calophylla, and that 
Canker incidence was significantly related to the proportion of non-native vegetation present (a proxy for disturbance) and 
more prevalent in cooler, wetter areas. The study generated an indicative probability map specifically relevant for roadside 
areas, which indicated a Canker probability of 0.3 – 0.45 for the Northern Jarrah Forest subregion between Jarrahdale and 
Dwellingup (i.e. in the vicinity of the Huntly Mine DE), with a probability of 0.45 – 0.6 westwards towards the Darling Scarp 
(Paap et al., 2017). However, no land-scale sites were surveyed in the Northern Jarrah Forest subregion between 
Jarrahdale and Dwellingup and the Canker incidence in the area is undocumented. 

Australian Honey Fungus 

Armillaria luteobubalina (Australian Honey Fungus) is a widespread, endemic pathogen in the Jarrah forest. The pathogen 
attacks and kills the roots of susceptible trees and shrubs, causing Armillaria Root Disease (ARD). ARD is generally not 
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the primary cause of death in a healthy forest but kills trees weakened by competition, age or environmental stress. The 
fungus has been previously identified at specific areas within Myara North and Holyoake via white mycelium on the root 
system of indicator species’ plant samples where negative results for Phytophthora cinnamomi were received. No 
significant infestations were located requiring field demarcations, with single or few isolated deaths attributed to the disease 
(Glevan, 2021). 

Myrtle Rust 

Myrtle Rust, caused by Austropuccinia psidii, poses a severe threat to various native plants in Australia’s Myrtaceae family, 
which includes eucalypts, bottlebrushes, tea trees, and other key species in forest and woodland ecosystems. First 
detected in New South Wales in 2010, Myrtle Rust has since spread across multiple states and regions, including parts of 
Western Australia. The fungus thrives in moist, shaded conditions, making areas with high humidity particularly vulnerable. 
Plants infected by Myrtle Rust often display purple lesions on leaves, followed by vibrant yellow spores. As the infection 
advances, affected plants may exhibit stunted growth, heavy defoliation, and dieback of branches, ultimately leading to 
death in severely impacted trees and shrubs (DPIRD, 2022; DBCA, 2024; DCCEEW, 2024c). 

The disease primarily attacks new growth, meaning that seedlings and young foliage are especially susceptible, which can 
significantly reduce a plant’s ability to regenerate and impact biodiversity within the ecosystem. Control of Myrtle Rust in 
natural environments is challenging due to its spore-based dispersal, which can spread via wind, animals, and human 
movement. While fungicides can manage outbreaks in controlled environments like nurseries, they are impractical for 
large-scale natural applications. The Australian Government has established the National Myrtle Rust Working Group to 
coordinate responses, but biosecurity remains critical to preventing additional strains from entering Australia (DPIRD, 2022; 
DBCA, 2024; DCCEEW, 2024c). 

To date, there have been no records of Myrtle Rust occurring within the Project areas. 

Polyphagous Shot-hole Borer 

The Polyphagous Shot-hole Borer (PSHB), Euwallacea fornicatus, is an invasive beetle causing severe ecological impacts 
in southwest WA. The beetle, originally from Southeast Asia, bores into a wide range of tree species, including native and 
ornamental plants, creating shot-like holes in trunks and branches where it introduces a fungal symbiont (Fusarium 
euwallaceae). This fungus disrupts the host tree’s vascular system, leading to a disease known as Fusarium Dieback, 
which can kill susceptible trees in a few months. The combination of boring damage and fungal infection ultimately disrupts 
the water and nutrient transport in the tree, weakening or killing it (DPIRD, 2024b). 

In Western Australia, the PSHB has spread in urban, peri-urban, and forest areas, impacting native tree species like Marri 
and Sheoak. The Department of Primary Industries and Regional Development (DPIRD) actively monitors and manages 
infestations to limit spread. Community participation is essential; DPIRD encourages landowners to report symptoms and 
avoid moving wood from infected trees. Proper disposal of affected wood, promoting tree diversity, and professional 
pruning can help mitigate further impact (DPIRD, 2024b). 

The northern extent of the Huntly mine areas fall within DPIRD’s Quarantine Area Zone B, however to date, there have 
been no confirmed records of PSHB occurring within the Project areas. 

 

 





 

42 of 94 
Flora and Vegetation Management Plan – Huntly and Willowdale Mines 

Fire 

The southwest forests have been subject to fire for cultural reasons by indigenous people for up to 60,000 years prior to 
European settlement. Controlled burning activities are undertaken by DBCA, and as such, the role of burning in Alcoa 
operations is undertaken in consultation with district and regional DBCA offices. Fire activities undertaken in pre-clearing 
areas are in consultation with DBCA, as the responsible agency for prescribed burns plants of the southwest forest region 
have mechanisms to be resilient to fire, and recent efforts have been undertaken to manage the forests to minimise risks 
associated with uncontrolled intense wildfires which is unfavourable to some plant species. 

Dust 

Dust emissions generated from vegetation clearing, disturbed areas, mine pit excavation, crushing and road use have 
been identified as a potential indirect impact on vegetation, primarily by reducing photosynthesis and increasing leaf 
temperature (Doley, 2006). Understorey vegetation is potentially more susceptible to dust accumulation and impact, as 
predicted by Doley (2013). The Jarrah Forest understorey is likely to exhibit lower photosynthetic activity during summer 
and autumn due to shallower roots and limited access to soil moisture compared to deeper‑rooted overstorey species. As 
a result, dust accumulation that occurs during summer and autumn between wind events may have limited impacts on 
understorey vegetation. Following winter and spring rains and the recharge of shallow soil moisture, the understorey 
vegetation will become more active, which will coincide with rainfall events that cause dust wash-‑off and reduce dust 
accumulation. To date, there has been limited monitoring undertaken, including limited published research available on 
the quantified effects of dust deposition on native vegetation within the Northern Jarrah Forest, and it is unknown at what 
rates it causes adverse impacts on native flora and vegetation. 

History of Timber Harvesting 

The Northern Jarrah Forest has been subject to widespread timber harvesting since the 1870s, with progressive 
development of silvicultural practice since the 1920s and the introduction of biodiversity management in the 1980s 
(Stoneman et al., 2005). Of the 1.11 million hectares of native vegetation within the Northern Jarrah Forest subregion, 0.77 
million hectares (69.4%) lies within DBCA managed lands, of which 0.52 million hectares (46.9%) is covered by ML1SA. 
Of the 0.52 million hectares of native vegetation within ML1SA, 22,793 hectares (4.3%) is mapped as Old Growth Forest. 
The remaining 95.7% has been subject to timber harvesting of varying frequency and intensity. Approximately 0.42 million 
hectares (80.8%) of the native vegetation within ML1SA lies within DBCA managed State Forests and Timber Reserves 
that have been subject to timber harvesting operations. 

Logging in the southwest was largely uncontrolled from 1870 to 1920, targeting the western side of the Northern Jarrah 
Forest and clear-felling the higher quality forest, with a lack of fire management resulting in damaging post-harvest fires 
(Stoneman et al., 2005). As of 1920, it was estimated that almost 0.4 million hectares had been logged and the forest 
canopy reduced by 50% (Wallace 1966, quoted in Davidson, 2016). At that time, the Western Australian hardwood export 
industry was the largest in the world, with production in 1927 alone exceeding the estimated forest yield by over 2 million 
m3 (Wardell-Johnson, 2015). 

After the Forests Act 1918 was passed, large areas of State Forest were established and placed under the management 
of a newly formed forests department. Silvicultural practice evolved to clear groups of senescent trees, converting large 
areas to even-aged stands to promote logging rotation (Calver and Wardell-Johnson, 2004). Harvesting intensity increased 
following the 1961 wildfires to reduce the area of regeneration requiring fire protection and to reduce the risk of 
Phytophthora cinnamomi, which had been identified as the cause of Jarrah dieback (Stoneman et al., 2005). 

The late 1970s and 1980s saw the introduction of multiple-use management practices to cover values other than wood 
products. The 1994 Forest Management Plan included objectives for ecological sustainability, biodiversity conservation, 
tourism and recreation (Stoneman et al., 2005). In 1999, the State and Commonwealth Government signed a Regional 
Forestry Agreement (RFA) to balance competing interests and provide security for forest reserves and resource availability. 
The RFA established additional conservation reserves within the Northern Jarrah Forest and the end of logging in 
remaining Old Growth Forests.
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2.4.3 Key Assumptions and Uncertainties 
Assumptions 

It is assumed that active identification and management of known significant flora and vegetation communities within the 
Project areas will demonstrate that potential impacts from Alcoa’s operations are appropriately avoided and minimised in 
a manner consistent with the principles of the mitigation hierarchy.  

It is anticipated that all proposed mitigation, monitoring and management provisions outlined within this Flora and 
Vegetation MP will have flow-on benefits for all native flora and vegetation communities occurring within the Project areas. 

Uncertainties 

There have been limited population-specific studies undertaken for significant flora to assist in understanding the short to 
long-term responses and natural population viability in response to potential mine-related impacts of these species within 
and outside the mine areas. 

There is limited data on the sensitivity of significant flora and vegetation communities in response to increased dust levels. 
There is also limited understanding and knowledge around future population responses to cumulative impacts resulting 
from anthropogenic disturbances (for example, nature-based recreation and tourism, such as camping, hiking and 
mountain biking) across the Project areas. The areas in which Alcoa operates are also subject to pressures from illegal 
firewood harvesting. 

There is limited knowledge of the potential impacts of climate change on significant flora and vegetation communities. The 
CPC (2023) considers that the cumulative effects of climate change are likely to have significant impacts on some 
vegetation communities occurring across the Northern Jarrah Forest. However, there are high levels of uncertainty about 
the magnitude of the effect of climate change on forest ecosystems.  

Alcoa will continue to undertake and invest in research to build a greater understanding around these uncertainties. 
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3 Exploration Phase Components  
This section of the Flora and Vegetation MP defines the monitoring and management components to ensure that potential 
impacts associated with exploration activities are avoided or otherwise minimised.  

3.1 Overview of Exploration Activities 
Exploration drilling provides detailed information to support Alcoa’s long-term strategic decisions and planning for near-
term future mine development and target areas outside of Alcoa’s current mining operational envelope. 

All of the exploration and development drilling by Alcoa utilises equipment, that has been designed for minimal disturbance 
to the forest floor and vegetation. An Alcoa 15 m × 15 m local grid is used for drill planning with the early stages of 
exploration using multiples of 15 m spacing such as 60 m × 60 m or 60 m × 120 m to suit the large areas being investigated. 
The results are analysed and modelled to reduce the area of investigation to the limits of the bauxite resource (economically 
extractable material) before the next stage of drilling, typically a 30 m × 30 m grid. This is considered development drilling 
as it “infills” only the selected areas of the 60 m × 60 m drilling. The final stage of drilling, 15 m × 15m grid, is typically 
applied to a further reduced area selected for mining to reduce costs and the disturbance footprint.  

Exploration and development drilling is used to define the lateral and vertical extents of ore bodies, understand the location 
and quality of bauxite and improve the confidence of tonnes and grade estimations. It represents the vast majority of drilling 
activity and utilises a fleet of tractor-mounted drill rigs modified to operate in forested areas with minimal ground 
disturbance. While this fleet uses drilling techniques generally used in the WA mining sector, it has been customised to be 
compact and self-contained (no support trucks). This reduces their environmental impact by creating smaller diameter (45 
mm to 70 mm) and shallow (average 6 m) holes compared to standard mining equipment.  

Strategic exploration Drilling (SED) is the name given to programmes’ drilling areas outside of Alcoa’s current mining 
operational envelope or 10 to 15-year mining horizon. SED areas have larger extents but less intense activities, such as 
240 m × 60 m or 120 m × 120 m drilling densities. The results from this drilling activity are used to inform longer-term 
strategic business decisions. Being tractor-mounted rigs (3 m in width), these are more suitable for drilling in a forested 
area, and therefore, no clearing takes place, minimising environmental impacts. 

Exploration drilling is not undertaken within the mapped or derived (in the absence of vegetation mapping) streamzone 
vegetation (LDA)25. Once vegetation mapping has been undertaken and in-field verification confirms there is no 
streamzone vegetation present within a targeted exploration area, then drilling may occur. Phytophthora dieback mapping 
is carried out over a large proportion of planned drilling areas, and where mapping has not been undertaken prior to 
exploration drilling, drilling is restricted to occur under dry soil conditions. Where dieback mapping has been undertaken, 
drill rigs and any other vehicles will be appropriately cleaned prior to entry and when moving into dieback free or 
uninterpretable. Preference of Phytophthora dieback areas for drilling during wetter periods at the start and end of the 
season are the main Phytophthora dieback control measures.  

3.1.1 Supplementary Drilling 
Alcoa proposes undertaking a small volume of supplementary drilling, namely diamond drilling or triple tube aircore as part 
of ongoing exploration activities. This work aims to improve Alcoa’s knowledge of the regolith profile, water tables, and 
geophysical and metallurgical properties of bauxite. It will provide additional information that may be required to support 
mining studies for approvals, mining and processing. The path to the drill location will be pre-planned and marked to ensure 
the rig can access with minimal disturbance to the forest.  

Alcoa plans to hire the most suitable drill rigs available that can operate without constructing tracks, pads or sumps. The 
drill rigs will be of a compact design, utilising a method to recirculate and contain drilling fluids for off-pad disposal. Drill 
rigs accessing uncleared forest will be mounted on metal tracks, helping to minimise soil compaction. Holes will be of a 
diameter up to 140 mm with a maximum depth of 60 m; holes will be backfilled in accordance with the Department of 
Energy, Mines, Industry Regulation and Safety (DEMIRS) draft exploration and prospecting rehabilitation guidance 
(DEMIRS, 2022). 

 

 

 
25 Excludes any requirement/s for drilling for bores or geological investigation. 
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3.2 Potential Impacts and Mitigation Measures 
Potential impacts associated with exploration drilling may include disturbance to significant flora and vegetation 
communities whilst traversing through native vegetation and during drill activities.   

Exploration activities are expected to have minimal disturbance as there is no clearing of trees and minimal disturbance to 
native vegetation whilst traversing the forest to access exploration areas. Drill rigs are restricted to movement along 
specified tracks whilst traversing mapped streamzone vegetation. 

Table 3-1 below outlines the key environmental values, potential impacts and mitigation measures for the Project during 
the exploration phase.  
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3.3 Exploration Phase Provisions 
Potential impacts associated with exploration drilling may include disturbance to significant flora and vegetation 
communities whilst traversing through native vegetation and during drill activities. However, Alcoa’s exploration 
programmes are predicted to have minimal impact due to the nature of the activity.  

To ensure that exploration activities do not result in impacts greater than that predicted (via avoid / minimise), both 
outcome-based and objective-based provisions have been adopted for significant flora and vegetation communities (see 
Table 3-2 and Table 3-3). 

Environmental outcome:  

• Ensure no adverse direct impact (clearing) from exploration activities on significant flora and vegetation communities 
during the exploration phase. 

Environmental objectives:  

• Establish appropriate buffer zones to any newly identified significant flora and / or vegetation communities31.  
• Minimise indirect impacts to any identified LDA or MAZ as a result of exploration activities. 
• Ensure the ecological integrity of significant flora and vegetation communities is maintained through appropriate 

hygiene control practices. 
• No exploration drilling is undertaken within the 100 m buffer (LDA) for mapped or derived (i.e. in the absence of 

vegetation mapping) streamzone vegetation32. 
• No exploration drilling is undertaken within the 50 m buffer (LDA) for mapped major rock outcrop (>1 ha) vegetation. 
• Minimise impact to vegetation (e.g. streamzone vegetation) resulting from any discharge of environmentally hazardous 

material (e.g. hydrocarbon leaks or spills) outside of containment infrastructure. 

 

 
31 The extent and / or radius of appropriate buffer zones will take into account individual species’ physiological and biological attributes and landscape profiles. 
32 Excludes any requirement/s for drilling for bores or geological investigation. 
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4 Construction Phase Components  
4.1 Overview of Construction Activities 
Soil is stripped in two layers including a surface layer of topsoil (~ 150 mm) and a thicker layer (average 400 mm) of 
overburden. The topsoil contains most seeds, organic material, plant nutrients and microbial activity and is an important 
resource for rehabilitation. The topsoil for direct return is stripped to 75 mm to avoid diluting the seed resource concentrated 
within the top 50 – 75 mm of the topsoil. This process involves stripping from an area about to be mined and returning the 
soil to an area being rehabilitated within three months. This avoids long-term storage in a stockpile, which can cause 
degradation of the biological components of the topsoil. When topsoil must be stockpiled for more than three months before 
being used in rehabilitation, it is stripped to a depth of 150 mm. The overburden, which extends to the top of the cemented 
caprock layer, is stockpiled next to the mined area to be returned to the pit floor during rehabilitation. 

Construction activities are typically limited to daytime operations where practicable unless required during nighttime hours 
for a specific construction programme. Mobile towers will illuminate construction areas operating at night. However, 
permanent and / or temporary lighting will be positioned to minimise the artificial light directed to adjacent native vegetation 
and streamzone vegetation whilst maintaining a safe working environment for personnel.  

4.2 Potential Impacts and Mitigation Measures 
Proposed construction activities such as construction of mine access, haul roads, conveyors and facilities have the 
potential to impact significant flora and vegetation communities through: 

• habitat loss and fragmentation; 
• introduction and / or spread of weed species and Phytophthora dieback and other forest diseases; 
• introduction and / or spread of biosecurity risks such as Myrtle Rust or Polyphagous Shot-hole Borer; 
• spills and / or leaks from hydrocarbons (vehicles and machinery); and 
• other potential indirect impacts such as the generation of fire, dust and ground vibration. 

Table 4-1 below outlines the key environmental values, potential impacts and mitigation measures associated with the 
Project during the construction phase.  
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4.3 Construction Phase Provisions 
Direct impacts, such as clearing, and indirect impacts, including the introduction and spread of Phytophthora dieback and 
biosecurity risks such as Myrtle Rust, may affect significant flora and vegetation communities during Alcoa’s construction 
activities. These impacts will be managed in adherence to the mitigation hierarchy to avoid and / or minimise risks arising 
from construction activities. 

To ensure that potential impacts associated with construction activities are not greater than those predicted (via avoid / 
minimise), both outcome-based and objective-based provisions have been adopted for all known significant flora and 
vegetation communities (see Table 4-2 and Table 4-3). 

Environmental outcome:  

• No clearing to any identified MAZ as a result of construction activities.   

• Limit clearing of native vegetation to approved limits per calendar year41. 

• Ensure no adverse direct impact (clearing) from construction activities on significant flora and vegetation communities 
during construction. 

Environmental objectives:  

• Establish appropriate buffer zones for any newly identified significant flora and / or vegetation communities42. 

• Avoid or otherwise minimise clearing within the 50 m buffer (LDA) of mapped major rock outcrop (>1 ha) vegetation. 

• Ensure the ecological integrity of significant flora and vegetation communities is maintained through appropriate 
hygiene control practices. 

• Minimise impact to vegetation (e.g. streamzone vegetation) resulting from any discharge of environmentally hazardous 
material (e.g. hydrocarbon leaks or spills) outside of containment infrastructure. 

• Avoid or otherwise minimise vegetation fragmentation. 

 
41 800 ha per calendar year (applies to MMP 23 – 27 period). Unused capacity may be rolled over into the following year, following approval from the State 
Development Minister. Approved limits per calendar year will reflect clearing limits for the applicable time period including future approvals. 
42 The extent and / or radius of appropriate buffer zones will take into account individual species’ physiological and biological attributes and landscape profiles. 
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5 Operational Phase Components  
5.1 Overview of Operational Activities 
The bauxite ore deposit, which presents as cemented caprock, is broken by blasting or ripping with a large bulldozer. 
Blasting uses conventional Ammonium Nitrate - Fuel Oil (ANFO) explosives. The broken cemented caprock and the 
underlying friable bauxite are removed by excavators and loaded onto haul trucks. The mining fleet is diesel-fuelled and 
includes excavators, loaders, trucks and earthmoving equipment.  

The bauxite is trucked via a network of haul roads to Run of Mine (ROM) pads in preparation for primary and secondary 
crushing. The crushed ore is transported via a conveyor to stockpiles at the refineries. 

5.2 Potential Impacts and Mitigation Measures 
The following operational activities have the potential to impact significant flora and vegetation communities: 

• extension of mining and operation of mining and haulage equipment;  
• introduction and spread of weeds and / or Phytophthora dieback and / or other forest disease such as Armillaria; 
• introduction and spread of emerging biosecurity risks such as Myrtle Rust and Polyphagous Shot-hole Borer; 
• spills and leaks from hydrocarbons (vehicles and machinery); 
• the generation of dust emissions; and 
• vegetation disturbance by vehicle and machinery movements. 

Table 5-1 below outlines the key environmental values, potential impacts and mitigation measures associated with the 
Project during the operational phase.  
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5.3 Operational Phase Provisions 
Direct impacts (e.g. clearing) and indirect impacts (e.g. introduction and spread of Phytophthora dieback) on significant 
flora and vegetation communities, during Alcoa’s operational (active mining) phase will adhere to the mitigation hierarchy 
to avoid and / or minimise risks as a result of operational activities. 

To ensure that potential impacts associated with the Project’s operational phase are not greater than those predicted (avoid 
/ minimise) both outcome-based and objective-based provisions have been adopted for all known significant flora and 
vegetation communities (see Table 5-2 and Table 5-3). 

Environmental outcome:  

• No clearing to any identified MAZ as a result of operational activities. 

• Limit clearing of native vegetation to approved limits per calendar year53. 

• Ensure no adverse direct impact (clearing) from operational activities on significant flora and vegetation communities. 

Environmental objective:  

• Establish appropriate buffer zones for any newly identified significant flora and / or vegetation communities54. 

• Ensure the ecological integrity of known populations of significant flora and vegetation communities is maintained 
through appropriate hygiene control practices.  

• Minimise impact to vegetation (e.g. streamzone vegetation and mapped major rock outcrop (>1 ha) vegetation) 
resulting from any discharge of environmentally hazardous material (e.g. hydrocarbon leaks or spills) outside of 
containment infrastructure. 

• Avoid or otherwise minimise vegetation fragmentation. 

 
53 800 ha per calendar year (applies to MMP 23 – 27 period). Unused capacity may be rolled over into the following year, following approval from the State 
Development Minister. Approved limits per calendar year will reflect clearing limits for the applicable time period including future approvals. 
54 The extent and / or radius of appropriate buffer zones will take into account individual species’ physiological and biological attributes and landscape profiles. 
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6 Other Potential Impacts / Threats  
A threatening process is defined as a key threatening process if it threatens or may threaten the survival, abundance or 
evolutionary development of a native species or ecological community (DCCEEW, 2021).  

This section of the Flora and Vegetation MP details the general provisions for other indirect impacts that have not already 
been considered in previous sections, including: 

• fire; and 
• dust. 

The objective-based provisions for these threatening processes relevant to the Project are summarised in Table 6-1. 
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7 Adaptive Management and Review of the Flora 
and Vegetation MP 
The EPA defines adaptive management as a systematic approach to improving environmental results and management 
practices during Project implementation through the application of learning from monitoring of outcomes and management 
actions (Figure 7-1 EPA [2024]). 

Alcoa is committed to undertaking this adaptive management approach for the Project which includes: 

• identifying and defining significant flora and vegetation values and appropriate outcomes and objectives that are risk-
based, specific, measurable, adequate and realistic; 

• the ongoing collection and analysis of baseline and monitoring data and undertaking comparisons to baseline, historic, 
reference, local and regional data regularly to determine potential impacts; 

• evaluating the effectiveness and relevance of management actions against the outcomes and objectives and 
undertaking reviews on an annual basis to determine if any changes to actions, targets or monitoring are required; 

• evaluating existing methodologies and adopting new or additional monitoring methodologies where suitable; 

• reviewing and amending applicable protection and / or buffer zones with regard to data collection and analyses; 

• undertaking a range of research programmes relating to significant flora and vegetation across the Project and 
applying knowledge gained to address any knowledge gaps; and 

• undertaking a regular review of and respond to legislative requirements. 

 

 

 

Figure 7-1: Adaptive Management Approach (EPA, 2024) 
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Changes to the Flora and Vegetation MP 

Alcoa will periodically review this Flora and Vegetation MP throughout the Project implementation and will update the Plan 
as required to include new data and information obtained through ongoing surveys, monitoring activities and research 
programmes. Updates to the Plan will be made in accordance with the adaptive management approach described above. 
If and when, substantial changes are made to the Plan, Alcoa will consult with all relevant stakeholders regarding the 
changes. 

Based on the results of the review and revision process of the Plan, Alcoa updated and adjusted the measures and 
strategies in consultation with relevant stakeholders from the previous Flora and Vegetation Management Plan v0 (Alcoa 
of Australia Limited, 2023a) as summarised in Table 7-1 below. 
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