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1. INTRODUCTION 

Calidus Resources Limited (Calidus) owns the Warrawoona Gold Project (the Project) located 
approximately 20 kilometres (km) southeast of Marble Bar (Figure 1). Calidus intends to mine gold 
resources within the Project area and are preparing environmental approvals for its commencement. 
The project consists of four prospects (Fielders Gully, Copenhagen, Coronation and Klondyke 
[Klondyke; Klondyke East; Klondyke South]) and associated infrastructure, including plant site, tailings 
storage facility (TSF), camp, pipeline corridor and various roads and tracks. 

Woodman Environmental Consulting Pty Ltd (Woodman Environmental) was commissioned by 
Calidus to undertake Detailed Flora and Vegetation assessment of the study area, with regards to the 
‘Technical Guidance Flora and Vegetation Surveys for Environmental Impact Assessment’ (EPA 2016). 
The detailed and targeted survey work was initially undertaken in April 2018, with further survey 
work extending the study area undertaken in April-May 2019. The outcomes of the flora and 
vegetation surveys, including desktop review, locations of significant flora recorded, vegetation type 
analysis and mapping and discussion regarding the significance of these findings are presented in 
Woodman Environmental (2019).  

Calidus have also commissioned Woodman Environmental to provide a memo detailing the following 
requirements: 

1. Recommendations, on whether based on the report findings the project should be referred to 
the EPA and/or DoEE and provide a brief justification for the recommendation based on the 
consideration of significance by Environmental Protection Authority (2016), (Australian 
Government 2013) and the nine Matters of National Environmental Significance (MNES) 
(Australian Government 2013). 

2. Brief section on whether any of the report findings indicate that clearing of the PSA are at 
variance to the relevant flora and vegetation Clearing Principles (Department of Environment 
Regulation 2014). 

3. Recommendations for further survey and the justification to support such recommendations. 
4. Advice on relevant environmental mitigation actions which may be considered to manage 

and/or mitigate potential environmental impacts associated with the project with regard to the 
hierarchy of mitigation as discussed in Government of Western Australia (2014). 

 
The extent of the Warrawoona Study Area (Study Area) and Development Envelope are detailed in 
Table 1 and presented in Figure 1. All GIS data in relation to the Development Envelope and Footprint 
are current as at 21st September 2019 and were supplied by Calidus.  
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Table 1: Warrawoona Study Area Parameters 

Study Area Component Tenements Area (ha) 

Fielders Gully Prospect (Fielders Gully) M45/521; E45/4666 15.7 

Coronation Prospect (Coronation) M45/672; E45/4622 42.1 

Copenhagen Prospect (Copenhagen) M45/240; M45/682 25.8 

Klondyke Prospect and proposed plant site (Klondyke) M45/547, M45/552, 
M45/668-671, E45/3381, 

E45/4906 

579 

Initial (2018) proposed Tailings Storage Facility area 
(Klondyke East) 

E45/3381, E45/4906, 
L45/523 

257.9 

Area between Klondyke and Klondyke East (Klondyke South) M45/670, E45/3381, 
E45/4906, L45/523 

57 

Current (2019) proposed Tailings Storage Facility area (TSF) M45/668, M45/671, 
E45/3381 

133.7 

Proposed Camp (Camp) E45/3381, E45/4906, 
L45/523 

25.6 

Proposed Camp Access (Camp Access) E45/3381, E45/4905, 
E45/4906, L45/523 

169.7 

Several proposed Bore Access sites 
(Bore Access #1, #2, #3 and #4) 

Bore Access #1 M45/668, E45/3381, 
E45/4666 

11 

Bore Access #2 M45/668, E45/3381 4.2 

Bore Access #3 E45/3381 1.9 

Bore Access #4 E45/3381 16.2 

Proposed Pipeline Corridor (Pipeline Corridor) E45/3381 13.1 

Areas of road widening (;) Bore/Camp 
Access 

E45/3381 16.7 

Main Access E45/3381, E45/4666, 
P45/3100-S 

19.3 

Total Flora and Vegetation Study Area 1388.9 

Total Development Envelope 1008.9 

Total Development Envelope Outside of the Study Area 27.8 

 
The Development Envelope covers an area of 1108.9 ha, of which 27.8 ha occurs outside of the Study 
Area. The Development Envelope covers 72.6% of the extent of the mapped Study Area. The current 
Footprint (21/9/2019) covers an area of 375.9 ha, all of which occurs in the Study Area (27.3% of the 
Study Area).  
 
Prospects which are proposed to be cleared include Copenhagen, Klondyke and Kondyke East, with 
no clearing currently proposed for the Fielders Gully or Coronation prospects. The Development 
Envelope also includes the TSF, Camp, Camp Access, Main Access and Bore access #1 and #4. 
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3. SUMMARY OF ENVIRONMENTAL FACTORS - FLORA AND VEGETATION 

Woodman Environmental (2019) presents baseline flora and vegetation survey information for the 
Study Area, as summarised below: 

3.1 Flora 

A summary of the flora characteristics of the Study Area as a result of the baseline survey (Woodman 
Environmental 2019) is presented below: 
 

 A total of 266 discrete vascular flora taxa (including 256 native taxa and 11 introduced taxa), 
one known and three putative hybrids, representing 45 families and 122 genera; 

 Five conservation significant (Priority) flora taxa (Eragrostis crateriformis (P3); Euphorbia 
clementii (P3), Heliotropium murinum (P3), Josephinia sp. Woodstock (A.A. Mitchell PRP 989) 
(P1)) and Ptilotus mollis (P3)), and two other significant flora taxa (Abutilon aff. hannii 
(potentially undescribed) and Portulaca ?digyna (potentially undescribed or significant disjunct 
record); 

 No Threatened (T) taxa, listed under the EPBC Act or BC Act; 

 One Declared Pest (*Calotropis procera) (as listed under DPIRD 2019) recorded; no taxa listed 
as WoNS (as listed under AWC 2019) recorded; 

 Six introduced taxa which are ranked as having High ecological impact for the DBCA Pilbara 
Region (DBCA 2014); and 

 The diversity of the flora and vegetation of the Compiled Study Area is considered Moderate, in 
comparison with survey results from other similar project areas in the Pilbara. 

 
No Threatened (T) flora taxa are known to occur in the Study Area. Six significant flora taxa (as 
defined by EPA 2016a) have been recorded as presented in Figure 2. The extent of significant flora 
taxa known within the Study Area and Development Envelope are presented in Table 2a. The extent, 
scale of impact (local and regional) and significance of local impact to each of these taxa from within 
the footprint is provided in Table 2b. The significance of local impact by the Footprint to all of these 
flora taxa is ranked Low or Nil (Table 2b). 
 
The known regional range of Eragrostis crateriformis (P3), Euphorbia clementii (P3), Heliotropium 
murinum (P3) and Ptilotus mollis (P3) are all relatively large (>150km). Similarly, each of these taxa 
has a large number of known populations (ranging from 18 populations of Heliotropium murinum (P3) 
to 35 populations of Eragrostis crateriformis (P3)). Three of these taxa (Eragrostis crateriformis (P3), 
Heliotropium murinum (P3) and Ptilotus mollis (P3)) are also known to occur in DBCA tenure. 
Therefore, the regional significance of the local populations of all of these taxa are considered to be 
Low (Table 1 of Attachment 1).  
 
Josephinia sp. Woodstock (A.A. Mitchell PRP 989) (P1) is known from a single record in the Study 
Area. This location is also a large range extension (90km from the nearest record); regionally this 
taxon is only known from a total of five records, comprising five populations across two broad 
localities (not including the Study Area). Therefore, the regional significance of the local population of 
this taxon is considered High (Table 1 of Attachment 1). Although this location is within the 
Development Envelope, it is not located in the current footprint. 
 
Two potentially undescribed entities were recorded. Abutilon aff. hanii is known from a small number 
of collections lodged at the Western Australian Herbarium (WAHerb) from the Pilbara Bioregion, and 
has also been recorded by Woodman Environmental during a number of other surveys in the Pilbara, 
including at Abydos, Mt Webber, McPhee Creek and Corunna Downs (Woodman Environmental 
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2012a; 2012b; 2014; 2016). All records in each project area were few in number and associated with 
low numbers of individuals. As the genus Abutilon is under active revision, it is hoped that this entity 
will be described in the near future. The regional significance of the local populations is considered 
Moderate (Table 1 of Attachment 1).  
 
Portulaca ?digyna was recorded in one location on a stoney claypan/drainage area (VT 8); the 
specimen had the majority of attributes of P. digyna, however that taxon is only known from the 
Kimberley region. Therefore, this entity may either be an undescribed new species, or represent a 
range extension. This taxon was also recorded at one location at Corunna Downs (30km west of this 
current record). The regional significance of the local populations is considered High (Table 1 of 
Attachment 1).  
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Table 2a: Significant Flora Taxa in the Study Area and Development Envelope 

Taxon 
Conservation 

Status 
Vegetation 

Type 

Locations Plant Counts 

Study Area 
Development 

Envelope 
Percentage Study Area 

Development 
Envelope 

Percentage 

Abutilon aff. hannii 
Potentially 

undescribed 
3, 4 3 3 100 4 4 100 

Eragrostis crateriformis P3 3, 4 16 16 100 382 382 100 

Euphorbia clementii P3 9 1 0 0 1 0 0 

Heliotropium murinum P3 4, 5 160* 110 68.8 890 428 48.1 

Josephinia sp. 
Woodstock (A.A. 
Mitchell PRP 989) 

P1;  4 1 1 100 1 1 100 

Portulaca ?digyna 
Potentially 

undescribed  
8 2 0 0 7 0 0 

Ptilotus mollis P3 6 348* 282 81.0 2808 2081 74.1 

*Note: three records (five individuals) of Heliotropium murinum (P3) and two records (five individuals) of Ptilotus mollis (P3) were also recorded outside of the Study 
Area and are not included in this assessment 
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Table 2b: Significant flora Taxa in the Study Area and Footprint 

Taxon 
Locations Plant Counts 

Potential Scale of 
Local Impact (Table 
2 of Attachment 1) 

Potential Scale of 
Regional Impact 

(Table 2 of 
Attachment 1) 

Significance of 
Local Impact 
(Table 3 of 

Attachment 1) Study Area Footprint Percentage Study Area Footprint Percentage 

Abutilon aff. hannii 3 0 0 4 0 0 Nil Nil Nil 

Eragrostis 
crateriformis 

16 0 0 382 0 0 Nil Nil Nil 

Euphorbia clementii 1 0 0 1 0 0 Nil Nil Nil 

Heliotropium 
murinum 

160 3 1.9 890 27 3.0 Low Low Low 

Josephinia sp. 
Woodstock (A.A. 
Mitchell PRP 989) 

1 0 0 1 0 0 Nil Nil Nil 

Portulaca ?digyna 2 0 0 7 0 0 Nil Nil Nil 

Ptilotus mollis 348 80 23.0 2808 612 21.8 Low Low Low 
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Eleven introduced flora taxa were recorded in the Study area; however, there is the possibility that 
one of these (Tribulus terrestris) may be considered native in the Pilbara region. Of these taxa, the 
most common were *Cenchrus ciliaris (Buffel grass), *Aerva javanica (Kapok), *Chloris virgata 
(Feathertop Rhodes grass) and *Flaveria trinerva (Speedy weed). The other introduced taxa, 
including *Calotropis procera (Caltrope; Declared pest) were all recorded in low numbers (<20 total 
plants). 
 

3.2 Vegetation 

A summary of the vegetation characteristics of the Study Area as a result of the baseline survey 
(Woodman Environmental 2019) is presented below: 

 Two vegetation system associations (VSAs) (Abydos Plain_93 and George Ranges_82 
(Government of Western Australia 2019) and three land systems (Macroy, Rocklea and Talga) 
(Van Vreeswyk et al. 2004); none of these are rare or restricted in the Pilbara region, with the 
vegetation being largely intact; 

 10 Vegetation Types (VTs), of which five are considered to be of potential local significance 
(VTs 2, 3, 4, 8, 9) and one of potential regional significance (VT 8); 

 No listed Threatened Ecological Communities (TECs) or Priority Ecological Communities (PECs), 
listed under the Environmental Protection and Biodiversity Conservation Act 1999 (EPBC Act; 
Commonwealth) or Biodiversity Conservation Act 2016 (BC Act; State); 

 One VT containing localised areas of potentially groundwater-dependent vegetation occurs in 
the Study Area (VT 3). 

 
The extent of VTs within the Study Area and Development Envelope are presented in Table 3a. The 
extent, scale of impact (local and regional) and significance of local impact to each of these VTs from 
within the footprint is provided in Table 3a. The local significance of impact by the footprint to all VTs 
is ranked Low, excluding VT 3 which is ranked Moderate (Table 3b). It must be noted that although 
the local significance ranking of VT 3 has been ranked ‘2’ due to the presence of suitable habitat for 
Abutilon aff. hannii and Eragrostis crateriformis (P3), no known locations of either of these two taxa 
are proposed to be impacted by clearing of the current footprint.  
 
The five potentially locally significant vegetation types were identified in Woodman Environmental 
(2019) due to either low percentage of occurrences within the Study Area, and/or potential or known 
provision of habitat for significant flora taxa. The majority of these VTs (VTs 2, 3, 4, and 9) were 
noted to have a high probability of occurrence in the wider region, either through their occurrence 
on relatively common geology, soil types and landforms or known occurrence in other studies. These 
VTs aren’t known to represent vegetation that has potentially been identified as being regionally 
restricted by other studies and were not representative of listed TECs or PECs.  
 
VT 8 was the only VT that was identified as being potentially regionally significant, as it is located in a 
claypan which are known to be relatively restricted in the region, as well as providing habitat for 
significant flora (Portulaca ?digyna) (Figure 2); the local significance has been ranked as 3 (Table 3a). 
 
No listed TECs or PECs, under the EPBC Act or BC Act, were identified as occurring within the Study 
Area. VTs 3 and 4 were identified as being comprised of vegetation associated with watercourses and 
associated floodplains which were able to be distinguished from adjacent vegetation; VT 8 was 
identified as being a claypan which is representative of a wetland type. Although VT 3 cannot be 
described as being representative of GDV, localised pockets of GDV may be present where 
Eucalyptus camaldulensis and Sesbania cannabina occur.  
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Table 3a: Vegetation Types Mapped within the Development Envelope 

VT Total Area 
mapped 

Total Area in 
Development 

Envelope 

Percentage within 
the Development 

Envelope 

Local significance 
ranking (Table 4 of 

Attachment 1) 

1 119.5 59.8 50.0 1 

2 19.2 14.9 77.8 2 

3 69.5 53.8 77.4 2 

4 112.5 77.9 69.2 2 

5 188.4 147.8 78.4 1 

6 388.2 247.5 63.8 1 

7 359.1 261.5 72.8 1 

8 0.8 0 0.0 3 

9 5.7 2.8 48.7 2 

10 81.1 79.9 98.6 1 

C 44.9 35.2 78.4 - 

Table 3b: Vegetation Types Mapped within the Footprint 

VT Total Area 
mapped 

Total Area in 
Footprint 

Percentage 
impact 

Local 
significance 

ranking (Table 4 
of Attachment 

1) 

Scale of local 
impact (Table 5 
of Attachment 

1) 

Significance 
of Local 

Impact (Table 
6 of 

Attachment 
1) 

1 119.5 8.4 7.0 1 Low Low 

2 19.2 4.6 24.0 2 Low Low 

3 69.5 24.5 35.2 2 Moderate Moderate 

4 112.5 15.2 13.5 2 Low Low 

5 188.4 13.6 7.2 1 Low Low 

6 388.2 102.9 26.5 1 Moderate Low 

7 359.1 117.5 32.7 1 Moderate Low 

8 0.8 0 0.0 3 Nil Nil 

9 5.7 1.1 19.1 2 Low Low 

10 81.1 73.8 91.0 1 High Low 

C 44.9 17.9 39.8 - - - 
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4. RECOMMENDATIONS REGARDING REFERRAL TO THE ENVIRONMENTAL 
PROTECTION AUTHORITY (W.A.) OR DEPARTMENT OF ENVIRONMENT AND 
ENERGY (COMMONWEALTH) 

4.1 Referral to the Environmental Protection Authority 

Proposals that are likely to have a significant environmental effect on the environment are referred 
to the WA EPA under Part IV of the Environmental Protection Act 1986 (EP Act) for consideration for 
formal assessment. As per the EPA Statement of Environmental Principles (EPA 2018), significant 
proposals, strategic proposals and land use planning schemes are referred under Part IV of the EP 
Act. The EPA uses environmental principles, factors and associated objectives as the basis for 
assessing whether a proposal or land use planning scheme’s impact on the environment is 
acceptable. Of the 13 environmental factors (grouped into five themes) considered by the EPA, only 
one (Flora and Vegetation) is relevant to this memo. Factors in relation to the other four themes are 
considered outside the scope of this memo, other than what can be addressed using assessment 
against the 10 Clearing Principles. The factors Terrestrial Fauna, Subterranean Fauna, Landforms and 
Terrestrial Landscape Quality (all within the ‘Land’ theme) are also considered outside the scope of 
the assessment and therefore are not addressed. Therefore, the project may still be required to be 
referred under Part IV of the EP Act for impacts which are beyond the scope of this memo. 
 
The information contained in Woodman Environmental (2019) supports that the factor ‘Flora and 
Vegetation’ may not be significantly impacted by the proposal. It is considered that the impacts of 
the project can be assessed under the provisions of Section 51B of the EP Act - Clearing of Native 
Vegetation, rather than be referred to the EPA for formal assessment. The clearing associated with 
this project does not meet any exemptions as defined under the Environmental Protection (Clearing 
of Native Vegetation) Regulations 2004, and therefore will need to be undertaken under a Clearing 
Permit. 
 
An application to clear native vegetation that does not meet an exemption under the EP Act is made 
to the Department of Water and Environmental Regulation (DWER). Projects with no likely significant 
impact to native vegetation are administrated under Part V of the EP Act, which is administered by 
the Department of Water and Environmental Regulation (DWER). For clearing of native vegetation 
for mining and petroleum purposes under the Mining Act 1978 (as well as various other Petroleum 
Acts and State Agreements), the Department of Mines, Industry Regulation and Safety (DMIRS) has 
delegated authority from the CEO of DWER to regulate such activities.  
 
The advice contained in this memo is based on the assumption that the entire 1008.9 ha 
Development Envelope could be impacted, with no impacts occurring directly or indirectly to flora 
and vegetation outside of the Development Envelope. The assessment is based on the survey data 
from Woodman Environmental (2019) conducted for Calidus, and the Development Envelope extents 
as provided on 24th September 2019.  

4.2 Referral to the Department of Energy and Environment 

Any action that could have a significant impact on any of the matters protected by the 
Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) are 
referred to the Department of Environment and Energy and are assessed as per Australian 
Government (2013). The Matters of National Environmental Significance (MNES) include: 

1. world heritage properties 
2. national heritage places 
3. wetlands of international importance (often called 'Ramsar' wetlands after the international 

treaty under which such wetlands are listed) 
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4. nationally threatened species and ecological communities 
5. migratory species 
6. Commonwealth marine areas 
7. the Great Barrier Reef Marine Park 
8. nuclear actions (including uranium mining) 
9. a water resource, in relation to coal seam gas development and large coal mining development 
 
MNES 1 – 3 and 6 – 9 are not known to occur within the Study Area, or otherwise in areas that would 
be impacted by the project. Likewise, the project will not impact on any known locations of 
Threatened flora or Threatened Ecological Communities as listed under the EPBC Act. Therefore, no 
referral to the DoEE is considered necessary for these matters. 
 
It is outside the scope of this memo to determine if there will be impacts on fauna which are either 
listed as Threatened under the EPBC Act, or are listed as Migratory and protected under international 
agreement (MNES listed items 4 and 5). 
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5. ASSESSMENT OF THE PROJECT AGAINST THE CLEARING PRINCIPLES 

Table 4 presents a summary of the assessment of the project against the 10 Clearing Principles as per 
Section 51 of the Environmental Protection Act 1986 (EP Act).  

Table 4: Summary of Assessment Against the 10 Clearing Principles 

Assessment against the Clearing Principles At variance or likely to be 
at variance (Y / N / NA)* 

Comments 

Native vegetation should not be cleared if – Study area Envelope 

(a) it comprises a high level of biodiversity N N Biodiversity of flora and 
vegetation is similar to that 
recorded during surveys nearby; 
biodiversity of fauna falls outside 
of the scope of the flora and 
vegetation survey 

(b) it comprises the whole or a part of, or is 
necessary for the maintenance of, a 
significant habitat for fauna 

NA NA Fauna falls outside of the scope 
of the flora and vegetation survey 

(c) it includes, or is necessary for the 
continued existence of, threatened flora 

N N No flora taxa listed as Threatened 
under the BC Act or EPBC Act 
known to occur 

(d) it comprises the whole or a part of, or is 
necessary for the maintenance of, a 
threatened ecological community 

N N No TEC as listed under the EPBC 
Act or otherwise by DBCA known 
to occur 

(e) it is significant as a remnant of native 
vegetation in an area that has been 
extensively cleared 

N N Study Area is not representative 
of remnant native vegetation in 
an area that has been extensively 
cleared 

(f) it is growing in, or in association with, an 
environment associated with a watercourse 
or wetland 

Y Y VTs 3 and 4 represent 
watercourses and will be 
impacted by the Development 
Envelope 

(g) the clearing of the vegetation is likely to 
cause appreciable land degradation 

N N Can be managed by suitable and 
DMIRS-approved management 
plans. 

(h) the clearing of the vegetation is likely to 
have an impact on the environmental values 
of any adjacent or nearby conservation area 

N N Nearest conservation reserve is 
25km to the east of the Study 
area; not likely to be impacted by 
the project 

(i) the clearing of the vegetation is likely to 
cause deterioration in the quality of surface 
or underground water 

Y Y Potential variance; creeklines will 
be disturbed by construction and 
operations; however, impacts can 
be managed by DMIRS-approved 
management plan. 

(j) the clearing of the vegetation is likely to 
cause, or exacerbate, the incidence or 
intensity of flooding. 

N N  

Footnotes: * = NA indicates that the results of the flora survey alone are insufficient to address this 
clearing principle.  
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Principle (a) 

Native vegetation should not be cleared if it comprises a high level of biodiversity 

The project is not at variance to this principle. 

A total of 266 discrete vascular flora taxa, including 256 native taxa, one known and three putative 
hybrids, and 11 introduced taxa were recorded in the Study Area. These represented 45 families and 
122 genera. A total of 10 vegetation types were mapped within the Study Area. The diversity of both 
flora and vegetation is similar to that recorded during several other surveys covering similar areas in 
the Pilbara by Woodman Environmental: 
 

 Abydos DSO project (19, 218 ha): 70km north-west of Warrawoona; 261 native taxa recorded, 
from 10 vegetation types 

 Mt Webber DSO project (10, 920 ha): 50km south-west of Warrawoona; 354 taxa recorded, 
from 16 vegetation types 

 McPhee Creek Compiled Study Area (6, 429ha): 30km south-east of Warrawoona; 373 native 
taxa recorded, from 15 vegetation types; and 

 Corunna Downs Project (19, 095 ha): 5km west / south-west of the Warrawoona; 412 taxa, 
from 15 vegetation types.  

 
The flora and vegetation diversity of the Study Area is considered Moderate, and similar to that 
recorded in the studies above. The Pilbara Bioregion is not known for high diversity of flora taxa or 
vegetation types, and does not represent a Biological hotspot.  
 
Clearing may be at variance to this principle if the clearing occurs in a diverse native vegetation 
remnant that supports the whole, or a part of, a significant population of priority flora (DWER 2014). 
As per section 2.1, the only population of Priority flora that is considered significant is that of 
Josephinia sp. Woodstock (A.A. Mitchell PRP 989) (P1). This location is located within the 
Development Envelope however not within the footprint. Further survey is recommended for this 
taxon to determine the extent of the population in this area (see Section 5). Impacts to this taxon are 
considered to be able to be managed by utilising the actions of Avoid and Mitigate as described in 
section 6. 

 
The fauna diversity of the Study Area falls outside of the scope of the flora and vegetation study. 

Principle (b) 

Native vegetation should not be cleared if it comprises the whole or a part of, or is 
necessary for the maintenance of, a significant habitat for fauna 

This principle cannot be addressed. 

This factor (fauna) falls outside of the scope of the flora and vegetation survey (Woodman 
Environmental 2019) and cannot be addressed in this context. 
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Principle (c)  

Native vegetation should not be cleared if it includes, or is necessary for the continued 
existence of, threatened flora 

The project is not at variance to this principle. 

No Threatened Flora Taxa, as listed under the Biodiversity Conservation Act 2016 (State of Western 
Australia), or listed under the Environmental Protection and Biodiversity Conservation Act 1999 
(Commonwealth) have been recorded to occur, or are otherwise publicly known to occur within the 
Study Area. No taxa as listed under the BC Act or EPBC Act are known to occur within the desktop 
review study area (50km surrounding the Study Area) (Woodman Environmental 2019).  
 
One flora taxon ranked as Priority 4 (P4) (Bulbostylis burbidgeae) is known to occur approximately 
17km east of the Study Area. Although Priority flora are not defined as Threatened or Rare as per the 
guidelines set by DWER (2014), the definition of P4 status (DBCA 2019) includes flora species which 
are Rare (species which are considered to have been adequately surveyed, or for which sufficient 
knowledge is available, and that are considered not currently threatened or in need of special 
protection but could be if current circumstances change). This taxon has not been recorded in the 
Study Area, and works associated with the project are not expected to impact on known locations of 
this taxon  

Principle (d)  

Native vegetation should not be cleared if it comprises the whole or a part of, or is 
necessary for the maintenance of, a threatened ecological community 

The project is not at variance to this principle. 

No Threatened Ecological Communities (TECs), as listed under the Biodiversity Conservation Act 2016 
(State of Western Australia), or listed under the Environmental Protection and Biodiversity 
Conservation Act 1999 (Commonwealth) have been recorded to occur, or are otherwise publicly 
known to occur within the Study Area. No TECs as listed under the BC Act or EPBC Act are known to 
occur within the desktop study area (50km surrounding the Study Area) (Woodman Environmental 
2019).  

Principle (e) 

Native vegetation should not be cleared if it is significant as a remnant of native vegetation 
in an area that has been extensively cleared 

The project is not at variance to this principle. 

The Study Area is located in the Chichester IBRA subregion, within the Pilbara IBRA region. This 
region forms part of the Extensive Land Use zone (ELZ); this area is presumed to carry native 
vegetation (Shepherd et al. 2002).  
 
The Study Area is located on two vegetation system associations (VSA) as defined and mapped by the 
Government of Western Australia (2019); the current extent of both of these VSAs is above 99% of 
the mapped pre-european extents (Table 5). Therefore, the pre-clearing extent of both of these VSAs 
exceeds the 30% minimum as required by DWER (2014). The Study Area (and hence Development 
Envelope) does not occur in a fragmented landscape. 
 
The dominant land uses in the Pilbara include grazing of native pastures; Aboriginal lands and 
reserves; UCL and Crown reserves, conservation and mining leases (Kendrick and McKenzie 2001).  
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Table 5: Current Extent of Native Vegetation of the Vegetation System Associations 
associated with the Study Area 

Vegetation 
System 
Association 

Description Current 
Extent (ha) 

Percentage of 
Pre-European 

Extent 
Remaining 

Percentage of 
Current Extent 
Protected for 
Conservation 

Abydos Plain_93 Hummock grasslands, shrub 
steppe; kanji over soft spinifex 

432,038.31 99.94 0 

George Ranges_82 Hummock grasslands, low tree 
steppe; snappy gum over Triodia 
wiseana 

316,855.11 99.90 0 

Principle (f) 

Native vegetation should not be cleared if it is growing in, or in association with, an 
environment associated with a watercourse or wetland 

The project is at variance to this principle. 

There are no RAMSAR or other Important Wetlands known to occur in the Study Area.  
 
Vegetation Types 3 and 4 mapped within the Study Area are associated with watercourses in the 
Study Area. No other defined wetlands were mapped in the Study Area; VT 8 represents stoney clay 
pans in the Study Area, however this VT is not located within the Development Envelope and thus 
will not be directly impacted by clearing. 
 
Figure 3 presents the location of the Development Envelope against the mapped areas of VTs 3, 4 
and 8. VTs 3 and 4 are located within the Development Envelope and Footprint and are therefore at 
risk of impact by works, as per Table 6. 

Table 6: Vegetation associated with Watercourses or Wetlands that are at risk of impact 

VT Description Total Area  Development 
Envelope 

Footprint 

3 Low isolated clumps of trees to low open woodland 
dominated by Corymbia hamersleyana (occasionally 
with Eucalyptus victrix) over tall isolated clumps of 
shrubs to sparse shrubland of mixed species 
dominated by Acacia pyrifolia var. pyrifolia over low 
to mid isolated clumps of shrubs to sparse shrubland 
of mixed species including Cajanus pubescens, 
Corchorus parviflorus, Sida fibulifera and Tephrosia 
rosea var. clementii over low to mid isolated clumps 
of hummock grasses to closed hummock grassland 
of Triodia epactia and/or Triodia wiseana over low 
to mid isolated clumps of grasses to closed grassland 
of mixed species including *Cenchrus ciliaris, 
Chrysopogon fallax, Eriachne tenuiculmis and 
Cymbopogon ambiguus on red to brown clay or 
sandy loam to sandy clay in medium drainage lines 

69.5 ha 53.8 ha 
77.4% 

24.5 ha 
35.2% 
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VT Description Total Area  Development 
Envelope 

Footprint 

4 Mid to tall isolated clumps of shrubs to tall 
shrubland of mixed species including Acacia 
acradenia, Acacia ancistrocarpa, Acacia bivenosa, 
Acacia inaequilatera, Acacia orthocarpa and Acacia 
trachycarpa over low isolated shrubs to isolated 
clumps of shrubs of mixed species including 
Corchorus parviflorus, Indigofera monophylla and 
Senna notabilis over low open hummock to closed 
hummock grassland of Triodia epactia (sometimes 
with Triodia wiseana or Triodia longiceps) on red to 
brown clayey-sand to loamy sand in minor drainage 
lines and sheet flow areas 

112.5 ha 77.9 ha 
69.2 % 

15.2 ha 
13.5 % 

 
The vegetation of the Study Area is generally not considered to represent groundwater dependent 
vegetation (GDV) (Woodman Environmental 2019). One quadrat located in VT 3 recorded the 
facultative phreatophyte Eucalyptus camaldulensis; however, data regarding the depth to 
groundwater in this area is required in order to determine if this location is potentially representative 
of GDV. This location is within the Development Envelope. 
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Principle (g) 

Native vegetation should not be cleared if the clearing of the vegetation is likely to cause 
appreciable land degradation 

The project is not at variance to this principle. 

The Study Area is located on three land systems as mapped by Van Vreeswyk et al. (2004); Macroy, 
Rocklea and Talga. Each of these land systems are noted to be representative of erosional rather 
than depositional land surface types; these land system types range from ridges and hills (Talga), to 
hills and ridges (Rocklea) to gently undulating gritty surfaced plains (Macroy). It was noted by Van 
Vreeswyk et al. (2004) that the most active erosion fronts of ridges, hills and slopes are located on 
footslopes on soft weathered material immediately below breakaway duricrusts, which occupy 
relatively small areas in their study area (page 84); these areas are not typical of the land systems of 
the Study Area. In all, all three land systems were noted to have low to very low erosion hazards, or 
are otherwise not susceptible to erosion (pages 278, 334 and 354 of Van Vreeswyk et al. 2004).  
 
Given the low to very low erosion hazard ranking of the land systems upon which the Study Area is 
located, it is unlikely that appreciable land degradation would occur as a result of construction and 
operations, given that clearing and construction will also be managed by DWER-approved 
environmental management plans. 
 
Assessment of the salinity and soil acidity of the Study Area and Development Envelope (as per 
DWER 2014) is beyond the scope of the survey. The potential for land degradation by the project by 
increasing salinity and/or acidity of the soils through vegetation clearing would be required to be 
investigated using geological survey data. 
 
A total of 11 introduced flora taxa are known to occur within the Study Area; in particular, *Cenchrus 
ciliaris (Buffel Grass) and *Aerva javanica (Kapok) are known to occur widely throughout the Study 
Area, including the Development Envelope. Although the condition of the majority of the Study Area 
was mapped as Excellent, 11.3% of the Study Area was mapped as ranging between Very Good and 
Degraded; Cleared Lands were also mapped across 3.2% of the Study Area. Areas with a lower 
vegetation condition ranking, as well as many locations of introduced flora taxa, were mapped in 
lower lying and wetter areas, including drainage lines. Clearing of vegetation in these areas can both 
lead to increased spread of these introduced flora taxa (through movement of soil material and 
machinery), and increase the abundance of these taxa in these locations. Land degradation can be 
increased by the spread of serious environmental weeds, with mining activities being a vector of such 
spread. However, it is considered that the threat of appreciable land degradation by the spread of 
weeds can be managed by the application of suitable and DMIRS-approved environmental 
management plans.  

Principle (h) 

Native vegetation should not be cleared if the clearing of the vegetation is likely to have an 
impact on the environmental values of any adjacent or nearby conservation area 

The project is not at variance to this principle. 

The nearest conservation tenure is located approximately 25km to the east of the Study Area, ex-
Mentheena station which is currently managed by the DBCA for conservation purposes (DBCA 2007-) 
The nearest other area allocated for conservation is UCL managed by the DBCA, and managed as part 
of the Karajini National Park. This area is located 110km south-west of the Study Area. It is very 
unlikely that the environmental values of either of these conservation areas would be impacted by 
the project.  
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The Study Area (and hence Development Envelope) does not form part of an ecological linkage 
between areas of vegetation which are reserved for conservation. 

Principle (i) 

Native vegetation should not be cleared if the clearing of the vegetation is likely to cause 
deterioration in the quality of surface or underground water 

The project is not at variance to this principle. 

Surface water quality within the development envelope and study area may be impacted by 
construction and operations associated with the project, as watercourses are located within the 
Development Envelope. Removal of vegetation associated with these drainage lines, and the 
interruption of drainage line areas will result in redistribution of surface water run-off, especially 
after large scale rainfall events (e.g. cyclone activity); this may potentially cause erosional issues and 
movement of sediment downstream, despite the low erosion hazard ranking of the land systems in 
which the Study Area occurs.  
 
The Development Envelope is located upslope of Sandy Creek, which is a tributary to the Coongan 
River. The Coongan River is the main water source for the township of Marble Bar, with bores 
supplying drinking water extracting drinking water from the unconfined groundwater source 
associated with the river. As the groundwater source is unconfined, it is vulnerable to contamination 
(DWER 2010). The Marble Bar Water Reserve was proclaimed in 1972 under the Country Areas Water 
Supply Act 1947 (WA) for the purpose of public drinking water source protection. 
 
The Development Envelope is located outside of the existing Marble Bar Water Reserve Boundary; 
and outside of the proposed expansion of this boundary (Department of Water 2010). The 
Development Envelope is located within the Pilbara Surface Water Area (Rights in Water and 
Irrigation Act 1914 (RWIA 1914)) (Department of Water 2010).  
 
As only minor tributaries to the Sandy Creek are located in the Development Envelope, subsequent 
impacts to drinking water are not likely to be significant if the surface water quality is managed 
under an appropriate and DMIRS-approved management plan. 
 
Likewise, the clearing of native vegetation associated with the project is unlikely to cause 
deterioration of groundwater quality. There are no significant areas of groundwater recharge which 
will be directly impacted by clearing of native vegetation within the Development Envelope. The 
presence of potential acid sulfate soil (PASS) and/or acid sulfate soil (ASS) and potential impacts to 
these aspects by clearing is beyond the scope of this survey and memo. 

Principle (j) 

Native vegetation should not be cleared if the clearing of the vegetation is likely to cause, 
or exacerbate, the incidence or intensity of flooding 

The project is not at variance of this principle. 

The landscape in which the Study Area is located is not prone to flooding, and the drainage lines 
within the Study Area and Development Envelope are relatively minor in the regional context. The 
Development Envelope is located upslope of Sandy Creek, which is a tributary to the Coongan River. 
It is unlikely that clearing activities associated with the project will cause or exacerbate the incidence 
of intensity of flooding. 
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6. RECOMMENDATIONS REGARDING FURTHER SURVEY 

Figure 4 presents the track logs and quadrat locations undertaken in the Study Area in relation to the 
Development Envelope. It is considered that the majority of suitable habitat for the significant flora 
taxa known from the Study Area was surveyed for these taxa. It is also considered that sufficient 
survey effort has been applied within the Development Envelope to determine the impacts of the 
Project to the majority of significant flora and vegetation known within the Study Area. 
 
The proportion of both significant flora individuals and mapped area of vegetation types within the 
Development Envelope were relatively high, due to the limited size of the Study Area in comparison 
to the size of the Development Envelope (72.6% of the Study Area being represented by the 
Development Envelope). Increasing the extent of the Study Area would reduce the percentage 
impacts to the mapped VTs; however, as the significance of local impact to all VTs has been ranked 
Low (except for VT 3), it is not recommended at this stage to increase the size of the Study Area. 
Although the local significance ranking of VT 3 has been allocated ‘2’ due to the presence of suitable 
habitat for Abutilon aff. hannii and Eragrostis crateriformis (P3), no known locations of either of 
these two taxa are proposed to be impacted by clearing of the current footprint.  
 
Only VT 8 is considered to be potentially regionally significant (Section 2.2); however, this VT will not 
be directly impacted by the proposal.  
 
A total of 27.8ha of the Development Envelope is not located within the Study Area, and therefore 
has not been surveyed. These unsurveyed areas appear to be situated primarily immediately 
adjacent to access routes (for example, Bore Access #1), and an area extending south of the Klondyke 
prospect study area. It is recommended that targeted survey for flora taxa within these areas outside 
of the Study Area be undertaken during the appropriate season (April – June) to determine if 
significant flora is located in this area. A desktop review of the vegetation types of these areas using 
the current mapping and aerial photography to potentially extrapolate VT boundaries should be 
investigated; if new VT types are suspected to occur in these areas, field survey to determine these 
would be required to be undertaken. 
 
Although significant proportions of the known extent of most significant flora taxa of the Study Area 
are located in the Development Envelope (Table 2a), the footprint presents a low scale of impact to 
only two of these taxa (Heliotropium murinum (P3) and Ptilotus mollis (P3)). It is recommended that 
updated impact assessment and further survey for these taxa be conducted if the footprint extent 
and/or footprint location is altered in the future.  
 
Josephinia sp. Woodstock (A.A. Mitchell PRP 989) (P1) was recorded as an opportunistic collection in 
one location within the Study Area in the Camp Access survey area. The identification of this entity 
was confirmed during the plant identification stage, after the targeted survey had been undertaken. 
Although it is estimated that relatively few locations of this taxon would occur in the Study Area, it 
cannot be stated that thorough survey for this taxon was undertaken throughout the Study Area. 
Although this location is not currently proposed to be impacted by the footprint, the extent of the 
population in this area is unknown. It is recommended that survey to define the population of this 
taxon be undertaken, as well as survey within other areas of suitable habitat within the Development 
Envelope during the appropriate survey time; further survey outside of the Development Envelope 
should also be considered to provide impact assessment context. 
 



")
")

")

")
")

")
")

")")

")

")
")

")

")

")

")

")

")
")

")

")

")

")
")

")") ")

")

")

")

")

")

")")

")

")

")

")

")

")

")

")

")

")

")

")
")
")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")
")

")

")")
")

")

")

")

")
")")

")

790000

790000

795000

795000

800000

800000

76
30

00
0

76
30

00
0

76
35

00
0

76
35

00
0

76
40

00
0

76
40

00
0

76
45

00
0

76
45

00
0

76
50

00
0

76
50

00
0

Warrawoona Flora and Vegetation
Survey Intensity WEC Ref: Rap18-80-02

Filename: Rap18-80-02-f04.mxd

Author: Cathy Godden Figure

$
Projection: GDA 1994 MGA Zone 50

4
Revision: A - 25 Sep 2019

Legend
") Quadrat
") Relevé

Study Area
Development Envelope
Track Logs (2019)

Scale: 1:70,000 (A3)This map should only be used in conjunction with WEC report Rap18-80-02.



Calidus Resources  Warrawoona Gold Project 
  Flora and Vegetation Recommendations Memo 

Page | 23 

 
TEL. (08) 9315 4688  

office@woodmanenv.com.au 

PO Box 50, Applecross WA 6953 

www.woodmanenv.com.au 

7. RECOMMENDATIONS REGARDING ENVIRONMENTAL MITIGATION ACTIONS 

Recommendations regarding mitigating the impacts of the proposal on flora and vegetation values 
are presented below with regards to the environmental mitigation hierarchy as presented by the 
Government of Western Australia (2014). 

7.1 Avoid 

 Consultation to be undertaken with all relevant government and private stakeholders to 
ensure that all potential impacts of concern are avoided. 

 Avoid clearing or otherwise impacting the currently known locations of Josephinia sp. 
Woodstock (A.A. Mitchell PRP 989) (P1), Abutilon aff. hannii and Portulaca ?digyna. The known 
location of Portulaca ?digyna is not located in the Development Envelope and it is not 
expected that this taxon will be impacted. Although the current known location of Josephinia 
sp. Woodstock (A.A. Mitchell PRP 989) (P1) is not known in the current footprint area, further 
survey for this taxon has been recommended to assist to better define the extent of the 
population of this taxon within and in proximity to the Development Envelope. Current known 
locations of Josephinia sp. Woodstock (A.A. Mitchell PRP 989) (P1) and Abutilon aff. hannii are 
within the Main Access survey area; avoidance of these locations (and any further locations of 
Josephinia sp. Woodstock (A.A. Mitchell PRP 989) (P1) that may be located) should be taken 
into account when designing the final access route. 

 The potentially regionally significant VT 8 is currently avoided by the Development Envelope. 
Any future changes to the Development Envelope should continue to avoid impact to this VT. 

 All clearing should be undertaken under an approved Construction Environmental 
Management Plan (CEMP) to avoid unauthorised impacts to flora and vegetation values, and 
to ensure that clearing only occurs on approved areas. The CEMP should include as a 
minimum:  
o Appropriate clearing methods and control measures, including stockpiling and 

protection of vegetation material and topsoil, to facilitate the regeneration of native 
flora, including Priority and otherwise significant flora taxa; 

o Weed hygiene management and controls; 
o Hot works management and controls (fire prevention); 
o Fauna management; 
o Hydrocarbon management; and 
o Erosion and dust controls. 

7.2 Minimise 

 Minimise as far as practicable total clearing extent (both permanent and temporary clearing) 
within the Development Envelope on all areas of native vegetation of condition ranking 
Excellent to Good, as per Woodman Environmental (2019).  

 Where possible, minimise clearing of the locations of all significant flora taxa known from the 
Study Area, as listed in Section 2.1. This includes designing access routes and waste dumps to 
reduce direct and possible indirect impacts on these populations. 

 Minimise any effects of impacts on surface water quality and erosion using a suitable Surface 
Water and Erosion management plan. 
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7.2.1 Rehabilitate 

 All rehabilitation is to be undertaken under an approved Rehabilitation Plan, to be included as 
part of the Mine Closure Plan as approved by DMIRS. The Rehabilitation Plan is required to 
address post-construction items, as a minimum including: 
o Location of areas (domains) to be rehabilitated, description of aims of rehabilitation in 

these areas (including rehabilitation types); 
o Protocols to ensure that all natural materials such as topsoil, mulch, etc. that has been 

preserved and set aside for rehabilitation purposes during the clearing phase of 
operations is protected and utilised for rehabilitation purposes; 

o Landform reconstruction: methods of establishment of rehabilitation soil profile, re-
spread of topsoil and vegetation mulch materials, ripping and soil erosion prevention 
protocols; 

o Provision for seeding: description of taxa to be re-seeded to create appropriate 
vegetation types and fauna habitats, appropriate seeding rates; 

o Development of completion criteria that adhere to SMART principles; 
o Rehabilitation monitoring methods: use of effective monitoring techniques, appropriate 

schedule and reporting, including assessment of rehabilitation against relevant 
completion criteria; and 

o Provision for remediation works as required dependent upon rehabilitation monitoring 
results. 

 Ensure that final rehabilitation is integrated into all aspects of the operations (mine planning, 
clearing, material stockpiling and operations) to optimise rehabilitation outcomes. 

7.3 Offset 

Offsets as per Government of Western Australia (2014) are undertaken only where significant 
residual impacts remain after the application of avoidance and mitigation (minimise, rehabilitate) 
remain. With regards to the impacts within the Development Envelope, it is not expected that 
significant residual impacts to flora and vegetation after the avoidance, minimisation and 
rehabilitation aspects as described above will remain to require such offsets. However, this will need 
to be re-evaluated upon completion of final footprint design, and development of the management 
plans as described above. 
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Attachment 1:  Regional Significance of Flora Populations and Vegetation Types 

SIGNIFICANT FLORA POPULATIONS 

Table 1: Local Conservation Significance Rankings of Flora Taxa 

Significance of 
Local Population 

Description 

Low  Taxon has a wide distribution;  

 >10 populations some of which are protected in conservation estate; and  

 The local population is likely to have low significance in maintaining the extent 
of the taxon, for example being located within the known range and not 
representing a disjunct population, being located in relatively close proximity to 
other populations 

Moderate  Generally <10 populations, which may include those on conservation estate;  

 The taxon may have a wide distribution however the local population is located 
on the edge of the range or forms a significant disjunct population in 
comparison to the other populations;  

 Few if any nearby populations 

High  Local subpopulations to be impacted are relatively significant in terms of 
maintaining the taxon through its range:  

 There is limited distribution of the taxon (<40km);  

 Limited numbers of known populations (<5), with no populations being located 
on conservation estate; and  

 The local population potentially contributes significantly to the maintenance of 
the taxon through being representative of the edge of the known range, 
forming a significant disjunct population or representing a significantly large 
population in comparison to other populations 

Table 2: Scale of Potential Local and Regional Impact on Significant flora taxa 

Scale of 
Potential 
Impact 

Level Description of Impact 

Low Local <25 % of known local individuals or area of habitat may potentially be impacted 

Regional <25 % of known regional populations may potentially be impacted; and 

Local significance of populations are Low, Moderate or High (Table 8) 

Moderate Local 25 - 50 % (inclusive) of known local individuals or area of habitat may potentially 
be impacted 

Regional 25 - 50 % of known regional populations may potentially be impacted; and 

Local significance of populations are Moderate or High (Table 8) 

High Local >50 % of known local individuals or area of habitat may potentially be impacted 

Regional >50 % of known regional populations may potentially be impacted; and 

Local significance of populations are High (Table 8) 
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Table 3: Significance of Local Impact to Significant Flora Taxa 

 Scale of Local Impact 

Low Moderate High 

Significance Ranking of 
Local Populations 

 

Low Low Low Low 

Moderate Low Moderate Moderate-High 

High Low Moderate-High High 

VEGETATION TYPES 

Table 4: Descriptions of Local Conservation Significance Rankings of Vegetation Types 

Local Conservation 
Significance Ranking 

Description 

1  VT comprises >10 % of the study area; and 

 Landform/soil type where VT occurs is locally common and widespread 

2  VT comprises 1-10 % of the study area; and 

 Landform/soil type where VT occurs is locally uncommon and/or 
restricted 

3  VT comprises < 1 % of the study area; and 

 Landform/soil type where VT occurs is locally uncommon and/or 
restricted 

Table 5: Level of Potential Local Impact to Vegetation Types 

Ranking of Potential Impact Description of Impact 

Low Impact <25 % of mapped VT in Study Area to be impacted 

Moderate Impact 25 - 50 % of mapped VT in Study Area to be impacted 

High Impact >50 % of mapped VT in Study Area to be impacted 

Table 6: Significance of Local Impact to Vegetation Types 

 Level of Potential Local Impact 

Low Moderate High 

Local Conservation 
Significance of VT 

 

1 Low Low Low 

2 Low Moderate Moderate-High 

3 Low Moderate-High High 
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DISCLAIMER 

This document is prepared in accordance with and subject to an agreement between 
Woodman Environmental Consulting Pty Ltd (“Woodman Environmental”) and the client for 
whom it has been prepared (“Calidus Resources”) and is restricted to those issues that have 
been raised by the Client in its engagement of Woodman Environmental and prepared using 
the standard of skill and care ordinarily exercised by Environmental Scientists in the 
preparation of such Documents. 
 
Any organisation or person that relies on or uses this document for purposes or reasons other 
than those agreed by Woodman Environmental and the Client without first obtaining the prior 
written consent of Woodman Environmental, does so entirely at their own risk and Woodman 
Environmental denies all liability in tort, contract or otherwise for any loss, damage or injury 
of any kind whatsoever (whether in negligence or otherwise) that may be suffered as a 
consequence of relying on this document for any purpose other than that agreed with the 
Client. 
 


