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EXECUTIVE SUMMARY 

Covalent Lithium Pty Ltd operates the Earl Grey Lithium Project, approximately 100km south of the town 

of Southern Cross, near Mount Holland in Western Australia.  To meet the requirements of condition 6 of 

Ministerial Statement 1118 for the Earl Grey Lithium Project, a flora and vegetation management plan has 

been developed.  Section 2.4.4 of the Flora and Vegetation Management Plan states that introduced taxa 

monitoring be undertaken within vegetation exclusion zones and within control sites.  Furthermore, annual 

monitoring of across the Earl Grey Lithium Project Development Envelope for the occurrence of new weeds 

and the spread of existing weeds will be undertaken. 

 

Mattiske Consulting Pty Ltd was engaged by Covalent Lithium Pty Ltd to undertake a weed assessment in 

current areas of disturbance within the Earl Grey Lithium Project development envelope, and in particular 

areas currently designated as the processing plant, ROM pad and accommodation village area.  Weed 

assessments were conducted in October 2019 and July 2020. 

 

Weeds or Introduced species are categorized at national, state and regional levels by different government 

agencies under different legislation.  Weeds of National Significance are defined and listed by the 

Department of the Environment and Energy under the Environment Protection and Biodiversity 

Conservation Act 1999.  Declared pest organisms are defined and listed by the Department of Primary 

Industries and Regional Development under the Biosecurity and Agriculture Management Act 2007.  Key 

environmental weeds in different regions of Western Australia are defined and listed by the Department 

of Biodiversity, Conservation and Attractions. 

 

Overall, the vegetation within the EGLP is considered to be in excellent condition and is largely free of 

introduced species.  The presence of introduced species was predominantly restricted to the areas of 

historical clearing associated with the former Bounty Mine area.  The exploration drill tracks and pads 

associated with the Earl Grey Lithium Project were free of introduced species.  A total of 16 weed species 

which are representative of 14 genera and seven families were recorded in the Earl Grey Lithium Project 

survey area.  The taxa recorded with the highest number of individuals recorded were *Carrichtera annua 

and *Mesembryanthemum nodiflorum, with 503 and 101 individuals respectively.  *Carrichtera annua was 

recorded at four locations, and was the most widely recorded taxon.   

 

No Weeds of National Significance weeds listed under the Environment Protection and Biodiversity 

Conservation Act 1999 were recorded during the weed assessment. 

 

No Declared Weeds listed under the Biosecurity and Agriculture Management Act 2007 were recorded 

during the weed assessment. 

 

All weeds recorded during the weed assessment are permitted under section 11 of the Biosecurity and 

Agriculture Management Act 2007 

 

Based on the findings of this weed assessment, the following weed management recommendations are 

made: 

 Develop and implement personnel, vehicle, and equipment weed hygiene procedures, including 

car washing and boot cleaning; 

 Develop weed identification resources for field staff; 

 Monitor disturbance and high traffic areas frequently to identify any new weeds; and 

 Control *Carrichtera annua and *Mesembryanthemum nodiflorum population to reduce numbers 

where possible, due to the high ecological and rapid invasiveness rating of these taxa. 
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1. INTRODUCTION 

The Earl Grey Lithium Project (EGLP) is owned by Covalent Lithium Pty Ltd (Covalent).  Covalent is a joint 

venture between Wesfarmers Chemicals, Energy and Fertilisers Limited and Sociedad Quimica y Minera de 

Chile.  In 2016 Kidman Resources Limited  discovered a pegmatite-hosted lithium deposit at its Earl Grey 

Prospect, south of Southern Cross, near Mt Holland in Western Australia.  The proposed development will 

comprise open cut mining and processing of lithium ore, with transport of lithium concentrate to a refinery 

in Kwinana, Western Australia. 

 
On the 21st November 2019, on advice from the Environmental Protection Authority (EPA), the Minister 

for the Environment issued Ministerial Statement 1118 (Government of Western Australia 2019) approving 

implementation of the project, subject to conditions, following a formal assessment of the project at the 

level of Public Environmental Review.  Condition 6-5(2) of Ministerial Statement 1118 states that: 

 

‘The Flora and Vegetation Environmental Management Plan shall include actions to ensure that dust, weeds 

and fire are appropriately managed within the development envelope.’ 

 

Mattiske Consulting Pty Ltd (Mattiske Consulting) was engaged in March 2019 by Covalent to undertake 

surveys for the presence and distribution of introduced (weed) species within the EGLP Development 

Envelope.  The searches for introduced (weed) species were undertaken in the winter and spring of 2019 

and 2020. 

1.1 Location and Scope of Project 

The EGLP, which is located approximately 105 km southeast of the town of Southern Cross, is situated on 

the abandoned Mt Holland Mine Site (Figure 1).  The EGLP development envelope occupies an area of 

1,984 ha, 268 ha of which comprises previously disturbed or cleared areas. 

 

To meet the requirements of condition 6 of Ministerial Statement 1118 (MS1118) for the EGLP, a flora and 

vegetation management plan has been prepared (Covalent 2020).  Section 2.4.4 of the Flora Management 

Plan stipulates that introduced taxa monitoring be undertaken within vegetation exclusion zones and within 

control sites.  Furthermore, annual monitoring of across the Earl Grey Lithium Project Development 

Envelope for the occurrence of new weeds and the spread of existing weeds will be undertaken. 

 

The purpose of this survey was to gain an understanding of the current extent of weed species within the 

EGLP development envelope prior to commencement of construction activities, and to provide baseline 

data on the state of introduced species presence to inform future weed management.  Disturbed and 

cleared areas were searched for introduced taxa, targeting the old Bounty mine area, current and future 

accommodation areas.  Additionally, existing tracks and drill pads were routinely checked for the presence 

of weed species during the course of 2019 and 2020. 

1.2 Environmental Legislation and Guidelines 

The following key Commonwealth (federal) legislation relevant to this survey is the: 

 Environment Protection and Biodiversity Conservation Act 1999. 

The following key Western Australian (state) legislation relevant to this survey include the: 

 Biodiversity Conservation Act 2016 (BC Act); 

 Biosecurity and Agriculture Management Act 2007 (BAM Act); 

 Environmental Protection Act 1986 (EP Act); and, 
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Furthermore, key Western Australian guidelines relevant to this survey are the: 

 Environmental Factor Guideline: Flora and Vegetation (Environmental Protection Authority [EPA] 

2016a); and 

 Technical Guidance – Flora and vegetation surveys for environmental impact assessment (EPA 

2016b). 

2. OBJECTIVES 

The aim of this assessment was to conduct a weed survey in current areas of disturbance. This included 

the cleared areas associated with the former Bounty Mine area, as well as newly created exploration drill 

tracks and pads associated with the EGLP.  The disturbed areas associated with the former Bounty Mine 

area include the waste rock dump, tailings storage facility, processing areas, and accommodation village.  

These areas are hereinafter referred to as the survey area.  Specifically, the objectives were to: 

 

 Undertake a desktop study of the introduced plant taxa of the Mount Holland region; 

 Review past flora and vegetation surveys of the Mount Holland region; 

 Collect and identify the introduced plant species within the survey area; 

 Review the status of the weed species recorded by reference to current literature and current 

listings by Department of Biodiversity, Conservation and Attractions [DBCA] (2007-), Department 

of Parks and Wildlife [DPaW] (2013), Department of Agriculture, Water and the Environment 

[DAWE] (2020a, 2020b), Department of Primary Industries and Regional Development [DPIRD] 

(2020) and the Environmental Weed Strategy for Western Australia (1999). 

 Provide recommendations on future weed management measures; and 

 Prepare a report summarising the findings. 
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3. METHODS 

3.1 Desktop Assessment 

The desktop assessment for the survey area was undertaken using the resources of the DBCA (2007- ) 

and DAWE (2020a) databases.  The search parameters used were a 40 km radius ‘by circle’ at 760778 

mE, 6445372 mN (MGA94, Zone 50).  These databases were utilised to identify the possible occurrence 

of expected weed species known to occur within the vicinity of the EGLP.  Resources from the DBCA (DPaW 

2013), DAWE (2020b), Western Australian Herbarium [WAH] (1998- ) and Environmental Weed Strategy 

for Western Australia (1999) were also utilised in the desktop assessment. 

3.2 Field Survey 

The weed assessments were undertaken on 29th October 2019 and 25th June 2020.  Cumulatively, the 

specific weed assessments were conducted by six different botanists over two days.  In addition to the 

specified survey dates, the presence of introduced species on exploration drill tracks and pads throughout 

the EGLP development envelope was monitored during the course of the year whilst undertaking other 

flora and vegetation surveys (Figure 2). 

 

This survey focused on identifying the presence of weed species within the EGLP development envelope, 

particularly in areas of current disturbance, to determine if any weed species are present, their ecological 

and invasiveness impact, and to establish the current range of weed species present.  

 

The survey was guided predominantly by existing weed records from previous Mattiske Consulting surveys 

(Mattiske 2016; 2017; 2018a; 2018b; 2019) or from the knowledge of onsite environmental staff.  Areas 

suspected to have weeds based on favourable environmental conditions were also prioritised.  The survey 

area was traversed on foot, and all taxa suspected of being introduced were collected and recorded on 

the Esri iOS application, Collector for ArcGIS on Apple iPads (provided and maintained by CAD Resources).  

Data layers accessible in the field included the high resolution aerial imagery, previous flora records, and 

the EGLP development envelope. 

 

All plant specimens collected during the field surveys were dried and processed in accordance with the 

requirements of the WAH.  The plant species were identified based on taxonomic literature and through 

comparison with pressed specimens housed at the WAH.  All botanists held a valid collection license to 

collect flora for scientific purposes, issued under the Regulation 62 of the Biodiversity Conservation 

Regulations 2018.  Where appropriate, plant taxonomists with specialist skills were consulted.  

Nomenclature of the species recorded is in accordance with the WAH (1998- ). 
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4. DESKTOP ASSESSMENT RESULTS 

4.1 Climate 

The climate of the wider region in which the survey area is situated, is described as semi-arid (dry) warm 

Mediterranean, consistent with descriptions of a characteristically arid to semi-arid climate with 200-300 

mm of precipitation (Beard 1990, Cowan et al., 2001).  The town of Narambeen, located approximately 

129 km to the west of the survey area was chosen as a reference weather record location due to its 

proximity and similar latitude to the EGLP.  Narambeen has an average annual rainfall of 332 mm (Bureau 

of Meteorology, BOM 2020).  Rainfall and temperature data for Narambeen is illustrated in Figure 2.  The 

rainfall and temperature data displayed spans the period January 2018 to June 2020.   

 

Rainfall in the four months preceding the October 2019 assessment was 69% of the long term average 

rainfall for the corresponding period.  Rainfall in the four months preceding the July 2020 survey was 39% 

of the long term average rainfall for the corresponding period.  In the case of the latter figure, data for 

the month of May 2020 was not available, and hence the calculation of current rainfall as a proportion of 

the long term average is not representative. 

4.2 Introduced Taxa 

A total of 20 introduced (weed) taxa which are representative of 17 genera and 10 families were recorded 

within 40 km radius of the survey area (DBCA 2007- ; Table 1).  None of these species are declared pest 

organisms pursuant to section 22 of the BAM Act. 

 

Table 1: Summary of weeds recorded within 40 km of the survey area (DBCA 2007- ). 

SPECIES NAME FAMILY No. RECORDS 

Aira cupaniana (Silvery Hairgrass) Poaceae 1 

Brassica x napus Brassicaceae 1 

Bromus rubens (Red Brome) Poaceae 1 

Bupleurum semicompositum Apiaceae 1 

Centaurium erythraea (Common Centaury) Gentianaceae 2 

Centaurium tenuiflorum Gentianaceae 1 

Hypochaeris glabra (Smooth Catsear) Asteraceae 6 

Juncus bufonius (Toad Rush) Juncaceae 1 

Lysimachia arvensis (Pimpernel) Primulaceae 4 

Medicago minima (Small Burr Medic) Fabaceae 1 

Mesembryanthemum nodiflorum (Slender Iceplant) Aizoaceae 2 

Parentucellia latifolia (Common Bartsia) Orobanchaceae 1 

Pentameris airoides subsp. airoides Poaceae 1 

Rostraria cristata Poaceae 2 

Rostraria pumila Poaceae 1 

Schismus barbatus (Kelch Grass) Poaceae 1 

Sonchus oleraceus (Common Sowthistle) Asteraceae 5 

Ursinia anthemoides (Ursinia) Asteraceae 2 

Vulpia myuros forma megalura Poaceae 1 

Vulpia myuros forma myuros Poaceae 6 



 

 

 

 

 
 

Figure 2: Rainfall and temperature data for Narembeen (Station number 010612). 

Long term average rainfall and temperature data, together with monthly rainfall data for the period January 2018 to June 2019 are shown (BOM 2020).   Maximum 

temperature data for between April and June 2020, and minimum temperature for June 2020, were not recorded due to instrument failure.  The survey number 

represents the sequential timing of surveys completed by Mattiske Consulting at the EGLP. 
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5. FIELD SURVEY RESULTS  

5.1 Survey Limitations 

A general assessment was made of the current survey against a range of factors that may have limited 

the outcomes and conclusions of this report (Table 2). 

 
Table 2: Potential flora and vegetation survey limitations for the weed assessment survey. 

POTENTIAL SURVEY 
LIMITATION 

IMPACT ON SURVEY 

Sources of information and 
availability of contextual 
information (i.e. pre-existing 
background versus new 
material). 

Not a constraint.  Online flora and vegetation information has 
provided an appropriate level of information for the weed 
assessment.  Vegetation and targeted flora survey reports 
associated with the EGLP were also reviewed (Mattiske 2016; 2017; 
2018a; 2018b; 2019) 

Scope (i.e. what life forms, etc., 
were sampled). 

Not a constraint.  Introduced vascular flora, which was the focus 
of the present survey of the survey areas, was sampled. 

Proportion of flora collected and 
identified (based on sampling, 
timing and intensity). 

Not a constraint.  All field work days were conducted during 
winter and spring, and most annual weed taxa were flowering and 
fruiting.  Most annual weed species germinate during this period.  
All taxa collected could be identified to the species level.  Botanists 
were familiar with the flora and vegetation of the area, and were 
able to distinguish introduced from native species.  Collections were 
made of all plants suspected of being introduced. 

Completeness and further work 
which might be needed (i.e. was 
the relevant survey area fully 
surveyed). 

Minor constraint.  High traffic and future high traffic disturbed 
areas (planned processing plant area, planned ROM area, and the 
current accommodation village) were targeted during this survey 
due to their potential to sustain and spread weeds.  Several other 
large disturbed areas in the vicinity of the EGLP (Jasmine, 
Darjeeling, Razorback, Blue Vein, Bush Pig, and Razorback pits) also 
have the potential to contain weed species which could be 
transferred to the EGLP.  These areas were not assessed. 

Timing, weather, season, cycle. Not a constraint.  Field work was conducted during winter and 
spring, when annual species are most likely to be present.  Most 
weed species in the Mount Holland area are annuals, and were most 
likely to be present during this period. 

Intensity (in retrospect, was the 
intensity adequate). 

Not a constraint.  The intensity of the survey effort was good. 

Resources (i.e. were there 
adequate resources to complete 
the survey to the required 
standard). 

Not a constraint.  Resources, in terms of equipment, support and 
personnel were good. 

Access problems (i.e. ability to 
access survey area). 

Not a constraint.  Tracks and large open cleared areas provided 
good access to the survey area. 

Experience levels (e.g. degree of 
expertise in plant identification to 
taxon level). 

Not a constraint.  All botanists had extensive experience working 
in the Forrestania region, and particularly within the EGLP. 

5.2 Field Survey Results 

A total of 16 weed species which are representative of 14 genera and seven families were recorded within 

the survey area and are set out in Table 3, and illustrated in Figure 3.  The majority of the plants recorded 

were representative of the Asteraceae (7 records) and Brassicaceae families (6 records).  In terms of the 

number of individuals recorded at each location, representatives of the Brassicaceae and Aizoaceae were 
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the most abundant families (554 and 101 individuals respectively).  The species with the highest number 

of individuals recorded were *Carrichtera annua (503 records) and*Mesembryanthemum nodiflorum (101 

records) (Table 3).  

 

No Weeds of National Significance (WONS) as listed by DAWE (2020b), and no Declared Weeds listed 

under the BAM Act 2007, were recorded during the weed assessment.  All weeds recorded are permitted 

under section 11 of the Permitted (s11) pursuant to the BAM Act 2007 according to the DPIRD (2020). 

 

Table 3: Location and number of individuals recorded within the survey area. 
  

SPECIES FAMILY 
NUMBER OF 
INDIVIDUALS 
RECORDED 

Coordinates 
(GDA94, zone 50) 

Easting (mE) Northing (mN) 

*Avena barbata Poaceae 1 761263 6445084 

*Brassica tournefortii Brassicaceae 50 761248 6445134 

*Brassica ×napus Brassicaceae 1 761786 6444836 

*Bromus diandrus Poaceae 1 761821 6445001 

*Carrichtera annua Brassicaceae 2 761650 6444995 

*Carrichtera annua Brassicaceae 500 761756 6444831 

*Carrichtera annua Brassicaceae 100+ 761645 6444958 

*Carrichtera annua Brassicaceae 1 761836 6444724 

*Centaurea melitensis Asteraceae 30 761550 6445121 

*Centaurea melitensis Asteraceae 20 761634 6444870 

*Hordeum glaucum Poaceae 1 761264 6445089 

*Hypochaeris glabra Asteraceae 1 761634 6444870 

*Lavandula stoechas Lamiaceae 1 761838 6444702 

*Lysimachia arvensis Primulaceae 30 761651 6444998 

*Lysimachia arvensis Primulaceae 1 761836 6444723 

*Lysimachia arvensis Primulaceae 1 762608 6445007 

*Mesembryanthemum nodiflorum Aizoaceae 1 761492 6445095 

*Mesembryanthemum nodiflorum Aizoaceae 100 761752 6444821 

*Pentameris airoides Poaceae 7 761754 6444819 

*Rostraria cristata Poaceae 10 761748 6444819 

*Solanum nigrum Solanaceae 1 761550 6445120 

*Solanum nigrum Solanaceae 1 761807 6444772 

*Solanum nigrum Solanaceae 1 761489 6444798 

*Sonchus asper Asteraceae 1 761851 6444836 

*Sonchus oleraceus Asteraceae 1 761464 6445059 

*Sonchus oleraceus Asteraceae 1 761260 6445081 

*Sonchus oleraceus Asteraceae 1 761252 6445067 
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6. DISCUSSION 

Overall, the vegetation within the EGLP is considered to be in excellent condition (Keighery 1994) and is 

largely free of introduced species.  The presence of introduced species was predominantly restricted to 

the areas of historical clearing associated with the former Bounty Mine area.  The exploration drill tracks 

and pads associated with the EGLP were free of introduced species.  Understanding the conditions that 

may spread the weeds currently present is critical for their ongoing management and prevention. 

6.1 Weed Prioritisation 

The DBCA has a weed ranking process to synthesise large amounts of weed information and develop a 

more useable ranking for weed species within each DBCA Region (DPaW 2013).  The process assigns 

ratings to each weed taxon based on their invasiveness, ecological impacts, potential and current 

distribution and feasibility of control.  Ecological impact ratings and invasiveness ratings are published by 

the DBCA. 

 

Ecological Impact ratings of low, medium, high, or unknown were assigned to each weed taxon for each 

DBCA region.  The impact attributes considered for each taxon included: 

 changed fire regime; 

 changed nutrient conditions; 

 changed hydrological patterns; 

 changed soil erosion patterns; 

 changed geomorphological processes; 

 changed biomass distribution; 

 changed light distribution; 

 loss of biodiversity; 

 substantially reduces regeneration opportunities of native plants; and 

 allelopathic effects. 

 

Invasiveness ratings of slow, moderate, rapid, or unknown were assigned to each weed taxon for each 

DBCA region.  The invasiveness of each weed taxon was rated considering factors and mechanisms of 

establishment, reproduction, and long distance dispersal (e.g. dispersal by wind or water).  Some examples 

of establishment factors include: 

 Ability to outcompete (light, moisture, nutrients, rapid roots growth); 

 Sexual or asexual establishment; and 

 Needs for disturbance to establish. 

 

Some examples of reproduction factors include: 

 Time taken to reach maturity; 

 Volumes of seed produced; and 

 Vegetative reproduction. 

 

The EGLP lies within the Wheatbelt DBCA region for weed prioritisation, near its boundary with the 

Goldfields and South Coast regions.  Weed ecological impact ratings and invasiveness ratings for all three 

DBCA region are set out in Table 4. 

 

Five of the weed taxa recorded within the survey area: *Avena barbata, *Bromus diandrus, *Carrichtera 

annua, *Centaurea melitensis, and *Mesembryanthemum nodiflorum, received high ecological impact 

ratings and a rapid invasiveness rating in one or more of the three DBCA regions in the vicinity of the 

EGLP.  Given these ratings these taxa are the weeds with highest likelihood of becoming detrimental and 

easily spread within the EGLP once ground disturbances and traffic increase during mining operations.  

The ecology and management of these weed taxa are set out in the following sections. 

 

 



 
 

 

 
 

Table 4: Summary of the Ecological Impact Ratings (EIR) and Invasiveness Rating (IR) as assessed for each DBCA region (DPaW 2013) for all 
weeds recorded within the survey area. 

 Note: Some weed taxa were not assessed for all DPaW regions. 
 

SPECIES FAMILY 
NUMBER OF 

INDIVIDUALS 
RECORDED 

WHEATBELT GOLDFIELDS SOUTH COAST 

EIR1 IR2 EIR1 IR2 EIR1 IR2 

*Avena barbata Poaceae 1 H R U U M M 

*Brassica tournefortii Brassicaceae 50 U R U R U U 

*Brassica ×napus Brassicaceae 1 - - - - - - 

*Bromus diandrus Poaceae 1 H R - - H U 

*Carrichtera annua Brassicaceae 502 U M H R H M 

*Centaurea melitensis Asteraceae 50 M R H R H R 

*Hordeum glaucum Poaceae 1 U R U U U U 

*Hypochaeris glabra Asteraceae 1 U R U U U R 

*Lavandula stoechas Lamiaceae 1 L M - - - - 

*Lysimachia arvensis Primulaceae 30 U R U R U R 

*Mesembryanthemum nodiflorum Aizoaceae 101 H R U U U U 

*Pentameris airoides Poaceae 7 U U U R U R 

*Rostraria cristata Poaceae 10 U U U U U R 

*Solanum nigrum Solanaceae 1 U U M R U R 

*Sonchus asper Asteraceae 1 U R - - U R 

*Sonchus oleraceus Asteraceae 3 U R U R U R 

Notes. 
1. Ecological Impact: Low (L), Medium (M), High (H), Unknown (U)  
2. Invasiveness: Slow (S), Moderate (M), Rapid (R), Unknown (U) 
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6.2 *Avena barbata - Bearded Oat 

*Avena barbata is an erect annual grass growing to between 0.3 and 1 m high and flowers between August 

and October (Plate 1).  Seeding is prolific and seeds have a persistence of six months to three years when 

buried.  This taxon needs disturbed ground to germinate, and has been reported to be resistant to some 

herbicides. This species’ high ecological impact rating is likely attributed to its allelopathic ability and the 

diverse range of habitats it grows in (WAH 1998-).   

 

It is unlikely that *Avena barbata could spread in to the ecologically sensitive areas within the EGLP (such 

as flora exclusion zones containing conservation significant flora) due to its need for disturbed ground to 

germinate.  However, *Avena barbata does have the potential to further spread through the disturbed 

areas of the EGLP. 

6.3 *Bromus diandrus - Great Brome 

*Bromus diandrus is a tufted annual grass growing to between 0.2 and 0.7 m high and flowers between 

August and November (Plate 2).  *Bromus diandrus is highly competitive for water, nutrients and space, 

and is adapted to a range of soil types from acidic to alkaline and sand to loams.  *Bromus diandrus is 

drought tolerant, and produces prolific seed which persists in the seedbank for up to two years (WAH 

1998- ). 

 

It is unlikely that *Bromus diandrus could spread in to the ecologically sensitive areas within the EGLP 

(such as flora exclusion zones containing conservation significant flora) due to its tendency to grow in 

disturbed areas, and occasionally in woodlands.  However, *Bromus diandrus does have the potential to 

further spread through the disturbed areas of the EGLP. 

 

 
Plate 1: 
*Avena barbata inflorescence 
(WAH 1998- ) 

 

Plate 2: *Bromus diandrus inflorescence and habit  

 (WAH 1998) 
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6.4 *Carrichtera annua - Ward's Weed 

*Carrichtera annua is an erect annual herb growing to between 0.05 and 0.4 m high with yellow flowers 

between September and November (Plate 3).  Seeding is prolific and propagules compete for space with 

native vegetation.  *Carrichtera annua is known to be easily transported on vehicles and railways, and by 

native fauna and livestock.  The seed of *Carrichtera annua floats in water for dispersal in runoff water in 

drains and road ruts (Agriculture Victoria 2020).  

 

It is unlikely that *Carrichtera annua could spread in to the ecologically sensitive areas within the EGLP 

(such as flora exclusion zones containing conservation significant flora) due to its tendency to grow in 

disturbed areas, and occasionally in woodlands.  However, *Carrichtera annua does have the potential to 

further spread through the disturbed areas of the EGLP. 

6.5 *Centaurea melitensis - Maltese Cockspur 

*Centaurea melitensis is and erect annual or biennial herb growing to between 0.2 and 1 m high, and has 

yellow flowers between September and December or between January and March (Plate 4).  *Centaurea 

melitensis is known to primarily grow in disturbed areas, and is not known to invade undisturbed native 

vegetation.  Seeds are unlikely to spread very far unless carried by vehicles, humans, or fauna.  Seeds 

persist in the soil seedbank usually for up to four years, but can persist up to 10 years under optimal 

conditions (WAH 1998- ). 

 

It is unlikely that *Centaurea melitensis could spread in to the ecologically sensitive areas within the EGLP 

(such as flora exclusion zones containing conservation significant flora) due to its tendency to grow in 

disturbed areas, and its poor seed dispersal mechanisms.  However, *Centaurea melitensis does have the 

potential to further spread through the disturbed areas of the EGLP. 

 

 

Plate 3: *Carrichtera annua inflorescence 
and habit (PlantNET 2020) 

 

Plate 4: *Centaurea melitensis inflorescence (WAH 

1998- ) 
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6.6 *Mesembryanthemum nodiflorum - Slender Iceplant 

*Mesembryanthemum nodiflorum is a prostrate or erect succulent annual herb growing to between 0.02 

and 0.2 m high, and has white flowers between September and November (Plate 5).  

*Mesembryanthemum nodiflorum grows primarily in wet, clayey, saline areas. 

 

It is unlikely that *Centaurea melitensis could spread in to the ecologically sensitive areas within the EGLP 

(such as flora exclusion zones containing conservation significant flora) due to its tendency to grow in 

disturbed areas, and poor seed dispersal mechanisms.  None of the ecologically sensitive areas within the 

EGLP are comprised of clayey flats or saline areas.  However, *Centaurea melitensis does have the 

potential to further spread through the disturbed areas of the EGLP. 

 

 

Plate 5:  *Mesembryanthemum nodiflorum inflorescence and habit (WAH 1998- ) 

6.7 Weed Management 

Preventing the entry of new weed species is the most effective weed management procedure.  The ongoing 

movement of light and heavy vehicles within the EGLP presents the highest risk for the introduction of 

new weed taxa.  Vehicle hygiene practices such as wash down points and vehicle pre-start weed checks 

should be implemented to minimise weed introduction and spread. 

 

Periodic weed surveys of the EGLP should be undertaken to identify infestations of weeds before the plants 

can flower and set seed.  This should be combined with quarterly weed assessments of the flora exclusion 

zones to ensure a holistic approach to weed management. 

6.7.1 Staff Education 

Presentations in all inductions to staff and contractors on the ecological impacts of weeds and the 

significance of managing weeds, will help in engaging all staff in weed management.  To assist site 

personnel, relevant information on current and potential weeds should be made available to environmental 

teams on site.  This information could be in digital form to assist with identification in the field.  

6.7.2 Personnel, Vehicle and Equipment Hygiene 

One of the major concerns associated with construction/demolition activities around the EGLP is the further 

spread of existing weeds or the introduction of new weed species into the area.  Weed species can 
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potentially spread between sites by a number of different vectors including, but not limited to, 

contaminated machinery, vehicles, equipment, clothing and footwear.  The implementation of weed 

hygiene procedures are critical to minimising the spread and/or introduction of weeds.  Appropriate weed 

hygiene measures will be implemented to minimise further spread and introduction of weed species.  Weed 

hygiene measures must be followed by all site personnel, vehicles and equipment entering the Project 

area.  Specific measures to be implemented may include the following: 

 

 Washdown bays established at vehicle access points where vehicles and equipment are to be 

cleaned of mud, dirt and organic matter from underneath vehicle, in the cabin and/or load trays, 

followed by removal  of excess material by high pressure air or water spray jets;  

 Establishing contract conditions directing contractors and/or suppliers to ensure earthmoving 

equipment, vehicles and other stationary equipment coming onto site is cleaned and clear of any 

free dirt prior to arriving onsite; and  

 The movement of vehicles, equipment and personnel between disturbed areas will be minimised 

as much as possible, to reduce the risk of spreading/introducing weeds. 

6.8 Control Methods 

Weeds can be controlled by direct methods such as manual methods and using herbicides. The selection 

and implementation of the most appropriate method or combination of methods is a vital part of any weed 

control program.  Correct selection will ensure that weeds are dealt with in a timely manner with minimal 

environmental costs. 

6.8.1 Controlling Degradation Processes 

Controlling degradation processes that increase ecosystem vulnerability to weeds is often the most 

effective way to control weeds.  In bushland areas procedures such as fire management, maintenance of 

buffer zones, fostering regeneration of indigenous species and restricting human access to managed 

walkways and roads all contribute to weed management.  Reduction in weeds after the degradation 

processes are controlled may be slow and monitoring will be required to determine effectiveness and 

whether complementary measures such as revegetation or minor weed control are also required 

6.8.2 Herbicide Application 

Herbicide application is often the most cost effective method for the control of weeds.  While herbicide 

applications can be efficient when implemented correctly, this approach requires careful consideration of: 

•  Human health implications; 

•  Increasing herbicide resistance; 

•   Impact on non-target flora and fauna, and 

•   The need for post treatment rehabilitation. 

 

Careful consideration of the most appropriate use of herbicide control is required and over reliance on 

herbicides for weed control should be discouraged. 

6.8.3 Mechanical Control 

Manual control is often the most expensive form of weed removal but, is often the most appropriate 

method in many circumstances and for many weed taxa.  Manual weed control may be the most 

appropriate form of control in vegetation exclusion zones where disturbance to individual native plants 

must be avoided (DPaW 2013). 
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7. CONCLUSIONS & RECOMMENDATIONS 

Overall, the vegetation within the EGLP is considered to be in excellent condition (Keighery 1994) and is 

largely free of weeds.  This weed assessment recorded that weeds occurred in isolated patches of cleared 

areas, and in disturbed vegetation.  All 16 weed species recorded within the survey area were listed as 

“Permitted – s11” in Western Australia by DPIRD under the BAM Act 2007, with the most prolific weeds 

being *Carrichtera annua and *Mesembryanthemum nodiflorum.  Based on the weed ranking process 

implemented by DBCA (DPaW 2013), *Avena barbata, *Bromus diandrus, *Carrichtera annua, *Centaurea 

melitensis, and *Mesembryanthemum nodiflorum have the highest potential to be further spread through 

the EGLP during its development and operation.   

 

Based on the results of this weed assessment, the following recommendations are presented: 

 Implement personnel, vehicle and equipment hygiene, procedures both before entering site, and 

at vehicle pre start inspections to avoid introducing new weed species, and minimise the spread 

of existing weed species 

 Develop and maintain a weed identification book and herbarium for field staff; 

 Develop a weed reporting system to maintain and preserve information on the weed species 

present, weed abundance, and weed distribution; 

 Develop weed management, identification, and reporting aspects to site inductions for all 

contractors and site personnel; 

 Monitor disturbance areas frequently for new weed infestations and new weed species; 

 Monitor vegetation exclusion zones for weed encroachment into undisturbed vegetation; 

 Undertake control measures with qualified weed control specialists to safely minimize spread of 

weeds; 
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APPENDIX A: DECLARED PEST CATEGORIES AND DEFINITIONS  

Section 22 of Western Australia’s Biosecurity and Agriculture Management Act 2007 (BAM Act) makes provision for 
a plant taxon to be listed as a declared pest organism in respect to parts of, or the entire State.  According to the 
BAM Act, a declared pest is defined as a prohibited organism (section 12), or an organism for which a declaration 
under section 22 (2) of the Act is in force (Table B1).   
 
Under the Biosecurity and Agriculture Management Regulations 2013 (WA), declared pest plants are placed in one 
of three control categories, C1 (exclusion), C2 (eradication) or C3 (management), which determines the measures 
of control which apply to the declared pest (Table B2).  The current listing of declared pest organisms and their 
control category is through the Western Australian Organism List (Department of Primary Industries and Regional 
Development 2019). 
 
Table A1: Plant taxon listings as defined by section 22 of the Biosecurity and Agriculture 

Management Act 2007 
 

DECLARED 
LISTING 

LEGAL STATUS 

S12 

Declared Pest, Prohibited - s12 

“Prohibited organisms are declared pests by virtue of section 22(1), and may only be 

imported and kept subject to permits.  Permit conditions applicable to some species may 

only be appropriate or available to research organisations or similarly secure institutions.” 

s22(2) 

Declared Pest - s22(2) 

“Declared pests must satisfy any applicable import requirements when imported, and may 

be subject to an import permit if they are potential carriers of high-risk organisms.  They 

may also be subject to control and keeping requirements once within Western Australia.” 

r73 

Permitted, Requires Permit - r73 

“Regulation 73 permitted organisms may only be imported subject to an import permit. 

These organisms may be subject to restriction under legislation other than the Biosecurity 

and Agriculture Management Act 2007. Permit conditions applicable to some species may 

only be appropriate or available to research organisations or similarly secure institutions.” 

s11 

Permitted - s11 

 “Permitted organisms must satisfy any applicable import requirements when imported. 

They may be subject to an import permit if they are potential carriers of high-risk 

organisms.” 

s14 

Unlisted - s14 

“If you are considering importing an unlisted organism/s you will need to submit the 

name/s for assessment, as unlisted organisms are automatically prohibited entry into 

WA.” 
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Table A2: Categories and control measures of declared pest (plant) organisms as defined by 

Biosecurity and Agriculture Management Regulations 2013. 

CONTROL CATEGORY CONTROL MEASURES 

C1 (Exclusion) 

‘(a) Category 1 (C1) — Exclusion: if in the opinion of the Minister 

introduction of the declared pest into an area or part of an area 

for which it is declared should be prevented.’ 

Pests will be assigned to this category if they are not established 

in Western Australia and control measures are to be taken, 

including border checks, in order to prevent them entering and 

establishing in the State. 

In relation to a category 1 declared pest, the owner or 

occupier of land in an area for which an organism is a 

declared pest or a person who is conducting an activity 

on the land must take such of the control measures 

specified in subregulation (1) as are reasonable and 

necessary to destroy, prevent or eradicate the declared 

pest. 

C2 (Eradication) 

‘(b) Category 2 (C2) — Eradication: if in the opinion of the Minister 

eradication of the declared pest from an area or part of an area 

for which it is declared is feasible.’ 

Pests will be assigned to this category if they are present in 

Western Australia in low enough numbers or in sufficiently limited 

areas that their eradication is still a possibility. 

In relation to a category 2 declared pest, the owner or 

occupier of land in an area for which an organism is a 

declared pest or a person who is conducting an activity 

on the land must take such of the control measures 

specified in subregulation (1) as are reasonable and 

necessary to destroy, prevent or eradicate the declared 

pest. 

C3 (Management) 

‘(c) Category 3 (C3) — Management: if in the opinion of the 

Minister eradication of the declared pest from an area or part of 

an area for which it is declared is not feasible but that it is 

necessary to: 

(i) alleviate the harmful impact of the declared pest in the area; 

or 

(ii) reduce the number or distribution of the declared pest in the 

area; or 

(iii) prevent or contain the spread of the declared pest in the 

area.’ 

Pests will be assigned to this category if they are established in 

Western Australia but it is feasible, or desirable, to manage them 

in order to limit their damage.  Control measures can prevent a 

C3 pest from increasing in population size or density or moving 

from an area in which it is established into an area which currently 

is free of that pest.   

In relation to a category 3 declared pest, the owner or 

occupier of land in an area for which an organism is a 

declared pest or a person who is conducting an activity 

on the land must take such of the control measures 

specified in subregulation (1) as are reasonable and 

necessary to: 

(a) alleviate the harmful impact of the declared pest in 

the area for which it is declared; or 

(b) reduce the number or distribution of the declared pest 

in the area for which it is declared; or 

(c) prevent or contain the spread of the declared pest in 

the area for which it is declared. 

 


