
Karara Mining Limited  Karara Project Expansion 
  Report Review and Gap Analysis Memo 

Page | 1 

 
TEL. (08) 9315 4688  

office@woodmanenv.com.au 

PO Box 50, Applecross WA 6953 

www.woodmanenv.com.au 

Our Reference: KML20-02-01 
To: Trevor Ennis-John, Karara Mining Ltd 
Subject: Review and Gap Analysis of previous flora and vegetation 

assessments. 
Date: 6th April 2020 
 

 
 
 
 

1. INTRODUCTION 

Karara Mining Ltd (KML) operate the Karara Project, located 200 km east of Geraldton in the mid-
west region of Western Australia. The mine includes a large open-cut magnetite pit, a processing 
plant to produce magnetite concentrate and all associated infrastructure, as well as hematite pits and 
associated infrastructure at surrounding deposits. KML are planning a future expansion of mining 
operation as per Figure 1. These expansion areas are located adjacent to the original study area 
investigated for the environmental impact assessment of the Karara Iron Ore Project between 2005 
and 2008.  The expansion areas lie within the regional vegetation assessment study area previously 
mapped by Woodman Environmental Consulting between 2009 and 2012.  
 
The age of existing data is now beyond what the Western Australian Environmental Protection 
Agency (EPA) will accept in support of an impact assessment under the Environmental Protection Act 
1986 (EP Act). In addition, changes to EPA survey and reporting standards were introduced in 2016 
that require the information in these historical reports to be updated in line with new Guidance (EPA 
2016). Changes have also occurred with respect to plant taxonomy and conservation status for many 
taxa since these studies were last reviewed and further revision is required to reflect these changes.  
 
KML have requested Woodman Environmental to undertake a desktop review of the current datasets 
and report against current EPA requirements and develop recommendations to bring datasets and 
reporting up to a standard suitable to support environmental impact assessment under the EP Act.  

2. SCOPE OF WORKS 

Woodman Environmental was commissioned to carry out the following tasks to address the 
requirements of this project: 
 

• Overlay the proposed expansion area boundaries over the previous Karara vegetation 
mapping and survey areas; 

• Propose a new project Study Area based on the proposed expansion area; 

• Source a current Department of Biodiversity, Conservation and Attractions (DBCA) significant 
flora and vegetation database search for the revised project Study Area; 

• Review previous studies to identify potential gaps in the surveyed areas (both for vegetation 
mapping, and conservation significant flora survey) against the new project area if present 
and identify any conservation significant flora and/or vegetation likely to be present within 
the expansion area boundaries; 

• Conduct flora and vegetation gap analysis of all previous survey work to identify tasks 
required to update survey reports to current EPA requirements. This analysis will entail 
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review of reporting and data against all requirements of the EPA Technical Guidance (EPA 
2016); 

• Prepare a methodology, schedule and costing to carry out the recommendations from the 
gap analysis; and 

• Attend a meeting with the Department of Water and Regulation (DWER) to discuss proposed 
methods if required. 

 

3. PROPOSED NEW PROJECT STUDY AREA 

A revised project study area has been developed (Figure 1) that provides adequate contextual data 
for determining impacts to conservation significant flora populations and vegetation units. The 
revised project study area also provides a buffer around proposed impact areas to accommodate 
project footprints with some scope for movement and also sufficient area to address any potential 

indirect impacts to flora and vegetation. The proposed study area is based on the original study area 
for the approved Karara Project, with additional area to accommodate the proposed expansion areas 
as discussed above. 
 
 



464100

464100

469100

469100

474100

474100

479100

479100

484100

484100

489100

489100

494100

494100

499100

499100

504100

504100

67
64

60
0

67
64

60
0

67
69

60
0

67
69

60
0

67
74

60
0

67
74

60
0

67
79

60
0

67
79

60
0

67
84

60
0

67
84

60
0

Filename: KML20-02-01-f01.mxd

WEC Ref.: KML20-02-01

Author: Greg Woodman

Figure

O Scale: 1:10,000 (A4) 
1

This map should only be used in conjunction with WEC report KML20-02-01. Revision: A -16 March 2020

Proposed Expansion Study Area

Projection: MGA Zone 50

Legend
Proposed Expansion Area
Proposed Expansion Study Area
Environmental Approvals
Ground Disturbance
GIND05-21 Vegetation Mapping Extent



Karara Mining Limited  Karara Project Expansion 
  Report Review and Gap Analysis Memo 

Page | 4 

 
TEL. (08) 9315 4688  

office@woodmanenv.com.au 

PO Box 50, Applecross WA 6953 

www.woodmanenv.com.au 

4. LIKELIHOOD OF CONSERVATION SIGNIFICANT FLORA AND VEGETATION 
OCCURRING IN PROPOSED EXPANSION AREAS 

4.1 Conservation Significant Flora 

A search of the DBCA Significant Flora Databases (WA Herbarium specimen database and Threatened 
and Priority Flora (TPFL) database), was undertaken using a 50 km buffer around the proposed 
expansion areas (DBCA 2020b). A review of Woodman Environmental data from previous studies was 
also undertaken (Woodman 2008; 2012). 
 
Seventy-three conservation significant taxa were returned in the 2020 DBCA database searches as 
listed in Table 1. Table 1 presents an assessment of the likelihood of those taxa being present within 
the Karara Project proposed expansion areas.  
 
It is unlikely most of those taxa returned from the search will be located within the proposed 
expansion areas as they tend to have restricted ranges and specific habitat requirements. Thirteen 
taxa, highlighted in pink in Table 1, have either been recorded by Woodman Environmental (2008; 
2012) within or within 1 km of the proposed expansion areas. EPA requirements indicate these will 
require targeted grid searching to determine their locations and census their populations prior to 
impact assessment. A further 19 taxa, highlighted in yellow, could possibly be located within the 
potential expansion areas based on their known distribution and habitat preferences. These taxa will 
only require targeted survey if they are located during field assessments.  
 
One additional taxon, not listed as a Priority of Threatened taxa; Grevillea zygoloba has been 
recorded in the area and may be significant (Woodman 2008), due to the isolated location of the 
population. Loss of this population would have a substantial impact to the known distribution of this 
taxon. 
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Table 1: Results of DBCA database searches for significant taxa and likelihood of taxa occurring within expansion area 
 
Taxa Status  

WA 
Status 

Federal 
Likelihood of occurrence within expansion area 

Acacia diallaga P1 - Possibly: Closest database record 10 kms to the east, which is the most westerly extent of its known range. 
Habitat possibly present. 

Acacia formidabilis P3 - Unlikely: Closest database record 30 kms to the south, which is the most north-westerly extent of its known 
range. 

Acacia graciliformis P1 - Unlikely: Closest database record 40 kms to the west, which is the most easterly extent of its known range of only 
17 km. 

Acacia karina P1 - Present: Previously recorded within proposed expansion areas (Woodman 2008) 

Acacia sp. Goodlands (B.R. Maslin 
7761) 

P1 - Unlikely: Closest database record 50 kms to the south, which is the most northerly extent of its known range. 

Acacia speckii P4 - Unlikely: Closest database record 50 kms to the north, which is the most southerly extent of its known range. 

Acacia subsessilis P3 - Unlikely: Closest database record 35 kms to the north-east, which is the most south-westerly extent of its known 
range. 

Acacia sulcaticaulis P1 - Unlikely: Closest database record 20 kms to the east, which is the most westerly extent of its known range of only 
3 km. 

Acacia woodmaniorum T Endangered Unlikely: Closest database record 10 kms to the east, which is the most westerly extent of its known range of less 
than 10 km. Range of this taxon is well understood. 

Allocasuarina tessellata P1 - Possibly: Closest database record 5 km to west. Within its known range. Habitat possibly present. 

Angianthus micropodioides P3 - Unlikely: Closest database record 30 kms to the south-east.  

Austrostipa blackii P3 - Present: Previously recorded within 100 m of proposed expansion areas (Woodman 2008) 

Baeckea sp. Perenjori (J.W. Green 
1516) 

P2 - Unlikely: Closest database record 30 kms to the south-west, which is the most easterly extent of its known range. 

Banksia benthamiana P4 - Unlikely: Closest database record 30 kms to the north-west, which is on the edge of its known range. 

Bossiaea sp. Jackson Range (G. 
Cockerton & S. McNee LCS 13614) 

P3 - Possibly: Closest database record 15 kms to the south-east, which is the most westerly extent of its known range. 
Habitat possibly present. 

Caesia sp. Koolanooka Hills (R. 
Meissner & Y. Caruso 78) 

P1 - Unlikely: Closest database record 10 kms to the south-west, which is the most easterly extent of its known range. 

Calandrinia kalanniensis P2 - Unlikely: Closest database record 20 kms to the east, which is the most northerly extent of its known range. 

Calandrinia sp. Warriedar (F. 
Obbens 04/09) 

P2 - Possibly: Closest database record 15 km to north-east. Within its known range. Habitat possibly present. 

Calotis sp. Perrinvale Station (R.J. 
Cranfield 7096) 

P3 - Present: Previously recorded within 500 m of proposed expansion areas (Woodman 2008) 
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Taxa Status  
WA 

Status 
Federal 

Likelihood of occurrence within expansion area 

Chamelaucium sp. Warriedar (A.P. 
Brown & S. Patrick APB 1100) 

P1 - Possibly: Closest database record 10 kms to the east, which is the most westerly extent of its known range. 
Habitat possibly present. 

Chamelaucium sp. Yalgoo (Y. 
Chadwick 1816) 

P1 - Unlikely: Closest database record 20 km to north-east but record known to be erroneous. Not within its known 
range.  

Cyanicula fragrans P3 - Possibly: Closest database record 5 km to east. Within its known range. Habitat possibly present. 

Dicrastylis linearifolia P3 - Unlikely: Closest database record 20 kms to the east, which is the most southerly extent of its known range. 

Dodonaea amplisemina P4 - Unlikely: Closest database record 25 kms to the north-east, which is on the south-westerly extent of its known 
range. 

Drummondita fulva P3 - Possibly: Closest database record 10 km to east. Within its known range. Habitat possibly present.  

Elatine macrocalyx P3 - Unlikely: Closest database record 45 kms to the south-east, which is the most westerly extent of its known range. 

Enekbatus longistylus P3 - Unlikely: Closest database record 40 kms to the south-west, which is the most easterly extent of its known range. 

Eremophila grandiflora P3 - Unlikely: Closest database record 35 kms to the north-east, which is the most westerly extent of its known range. 

Eremophila oldfieldii subsp. papula P1 - Possibly: Closest database record 10 kms to the east, which is the most westerly extent of its known range. 
Habitat possibly present. 

Eremophila rostrata subsp. trifida T Critically 
Endangered 

Unlikely: Closest database record 45 kms to the south-west, which is the most north-easterly extent of its known 
range. 

Eremophila sericea P1 - Possibly: Closest database record 10 km to east. Within its known range. Habitat possibly present. 

Eucalyptus jutsonii subsp. kobela P1 - Unlikely: Closest database record 10 kms to the north, which is the most southerly edge of its known range, 
habitat unlikely to be present 

Eucalyptus synandra T Vulnerable Possibly: Closest database record 10 km to west. Within its known range. Habitat possibly present. 

Euryomyrtus recurva P3 - Unlikely: Closest database record 50 kms to the south-east, which is on the edge of its known range. 

Eutaxia sp. Jasper Hill (R.J. Cranfield 
8607) 

P1 - Unlikely: Closest database record 25 km to east. Known from one record. Habitat unlikely to be present. 

Fitzwillia axilliflora P2 - Unlikely: Closest database record 35 kms to the south-west, which is the most north-easterly extent of its known 
range. 

Gnephosis cassiniana P3 - Unlikely: Closest database record 40 kms to the east, which is the most southerly extent of its known range. 

Gnephosis setifera P1 - Unlikely: Closest database record 15 kms to the south, which is the most north-easterly extent of its known 
range. 

Grevillea globosa P3 - Possibly: Previously recorded within 1 km of proposed expansion areas (Woodman 2008) 

Grevillea granulosa P3 - Unlikely: Closest database record 20 km to south-west, but record probably erroneous. Within its known range.  

Grevillea leptopoda P3 - Unlikely: Closest database record 10 kms to the south-west, which is the most easterly extent of its known range. 

Grevillea obliquistigma subsp. 
cullenii 

P2 - Unlikely: Closest database record 50 kms to the south-east, which is the most westerly extent of its known range. 
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Taxa Status  
WA 

Status 
Federal 

Likelihood of occurrence within expansion area 

Grevillea rosieri P1 - Unlikely: Closest database record 45 kms to the north-west. Within its known range. Habitat unlikely to be 
present. 

Grevillea scabrida P1 - Possibly: Closest database record less than 10 km to south-west. Within its known range. Habitat possibly 
present. 

Grevillea subtiliflora P3 - Possibly: Previously recorded within 1 km of proposed expansion areas (Woodman 2008) 

Gunniopsis divisa P3 - Present: Previously recorded within 250 m of proposed expansion areas (Woodman 2008) 

Haegiela tatei P4 - Unlikely: Closest database record 50 kms to the north-east, which is the most north-westerly extent of its known 
range. 

Hemigenia tichbonii P1 - Possibly: Closest database record about 5 km to east, which is the most westerly extent of its known range. 
Habitat possibly present. 

Hydrocotyle dimorphocarpa P1 - Unlikely: Closest database record 20 kms to the east, which is the most westerly extent of its known range. 

Hydrocotyle spinulifera P3 - Unlikely: Closest database record 30 kms to the west, which is the most easterly extent of its known range. 

Korthalsella leucothrix P1 - Unlikely: Closest database record 30 kms to the south, which is the most westerly extent of its known range. 

Lepidosperma gibsonii T - Unlikely: Closest database record 45 kms to the south-east, which is the most north-westerly extent of its known 
range. 

Lepidosperma sp. Blue Hills (A. 
Markey & S. Dillon 3468) 

P1 - Present: Previously recorded within 1 km of proposed expansion areas (Woodman 2008) 

Lepidosperma sp. Koolanooka (K.R. 
Newbey 9336) 

P1 - Unlikely: Closest database record 35 kms to the west, which is the most easterly extent of its known range. 

Leucopogon sp. Yanneymooning (F. 
Mollemans 3797) 

P3 - Unlikely: Closest database record 35 kms to the south, which is the most northerly extent of its known range. 

Melaleuca barlowii P3 - Possibly: Closest database record less than 10 km to west. On the edge of its known range. Habitat possibly 
present. 

Menkea draboides P3 - Possibly: Closest database record less than 5 km to west. Within its known range. Habitat possibly present. 

Micromyrtus acuta P3 - Possibly: Closest database record less than 10 km to east. On the edge of its known range. Habitat possibly 
present. 

Micromyrtus trudgenii P3 - Present: Previously recorded within proposed expansion areas (Woodman 2008) 

Millotia dimorpha P1 - Possibly: Previously recorded within 1 km of proposed expansion areas (Woodman 2008) 

Mirbelia ferricola P3 - Unlikely: Closest database record 40 km to west. Within its known range. Habitat- restricted to the BIF habitat 
type on Koolanooka Hills in the general area.  

Persoonia kararae P2 - Possibly: Closest database record less than 10 km to east. On the edge of its known range. Habitat possibly 
present. 

Persoonia pentasticha P3 - Possibly: Previously recorded within 2.5 km of proposed expansion areas (Woodman 2008) 

Petrophile pauciflora P3 - Present: Previously recorded within proposed expansion areas (Woodman 2008) 
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Taxa Status  
WA 

Status 
Federal 

Likelihood of occurrence within expansion area 

Philotheca nutans P1 - Unlikely: Closest database record 40 kms to the south-east, which is the most westerly extent of its known range. 

Podotheca pritzelii P3 - Unlikely: Closest database record 35 kms to the south-west, which is on the edge of its known range. 

Podotheca uniseta P3 - Unlikely: Closest database record 35 kms to the south, which is the most north-easterly extent of its known 
range. 

Polianthion collinum P3 - Possibly: Closest database record 10 km to north-east. On the edge of its known range. Habitat possibly present. 

Prostanthera sp. Karara (D. Coultas 
& K. Greenacre Opp 8) 

P1 - Present: Previously recorded within 150 m of proposed expansion areas (Woodman 2008) 

Psammomoya implexa P3 - Possibly: Closest database record 20 km to north-east. Within its known range. Habitat possibly present. 

Rhodanthe collina P3 - Present: Previously recorded within proposed expansion areas (Woodman 2008) 

Stenanthemum poicilum P3 - Possibly: Closest database record less than 10 km to north-west. Within its known range. Habitat possibly 
present. 

Stylidium scintillans T - Unlikely: Closest database record 15 kms to the north-east, which is on the edge of its known range. 
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4.2 Conservation Significant Vegetation 

A DBCA Threatened and Priority Ecological Communities Database search was undertaken using 
20 km buffer (DBCA 2020a) to identify DBCA-classified Threatened Ecological Communities (TECs) 
and/or DBCA-classified Priority Ecological communities (PECs) within the proposed expansion area.  
 
Two Priority Ecological Communities were identified in the 2020 DBCA database searches. Table 2 
presents an assessment of the likelihood of those PECs being within the Karara Project proposed 
expansion areas.  
 
Table 2: Results of DBCA database searches for Threatened and Priority Ecological Communities 
and assessment of likelihood of occurrence within expansion footprint areas 
 
Status Ecological Community Name Likelihood of occurrence in new 

Study Area 

Priority 1  Blue Hills (Mount Karara/Mungada Ridge/Blue Hills) 
vegetation complexes (banded ironstone formation) 
 

Present 

Priority 1 Minjar and Chulaar Hills vegetation complexes (banded 
ironstone formation) 
 

Unlikely, approximately 20 km 
from Study Area. 

 
Priority Ecological Community (PEC) 2 (Mid-West Region) “Blue Hills (Mt Karara/Mungada Ridge/Blue 
Hills) vegetation complexes (banded ironstone formation)” is central to the survey area, including all 
vegetation associated with the banded ironstone formations of the project survey area. This PEC is 
comprised of vegetation communities found on BIF within the Mt Karara – Windanning Hill area, as 
described by Markey and Dillon (2006). This PEC is listed (list current as of January 2019) as a Priority 
1 PEC ; a poorly-known ecological community.  
 
Priority 1 PECs are defined as: Ecological communities that are known from very few occurrences with 
a very restricted distribution (generally ≤5 occurrences or a total area of ≤100ha). Occurrences are 
believed to be under threat either due to limited extent, or being on lands under immediate threat 
(e.g. within agricultural or pastoral lands, urban areas, active mineral leases) or for which current 
threats exist. May include communities with occurrences on protected lands. Communities may be 
included if they are comparatively well-known from one or more localities but do not meet adequacy 
of survey requirements, and/or are not well defined, and appear to be under immediate threat from 
known threatening processes across their range. 
 
Original baseline mapping for Karara identified eight Floristic Community Types (FCTs) within Super 
Group 2 - Woodlands and Shrublands on Lowerslopes to Crests on rocky BIF or granite substrates that 
are analogous with the Priority Ecological Community (PEC) 2 (Mid-West Region) “Blue Hills (Mt 
Karara/Mungada Ridge/Blue Hills) vegetation complexes (banded ironstone formation)” (Woodman 
2008). Of these FCTs, four have been mapped in the proposed northern expansion area (FCT 9, 10b, 
11 and 12), with two; FCT 10b and FCT 11 (Woodman 2008), likely to experience potentially 
significant impacts (> 10% of mapped area cleared) as a result of the proposed expansion. See Table 
3. 
 
In addition to these, FCT 4 is also considered conservation significant due to the restricted nature of 
the landform types it is located on within the region.  
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Table 3:  Known Conservation Significant Vegetation Types (Woodman 2008) within Proposed Expansion Area  
 

FCT Supergroup Description and location Significant Flora Species Conservation Significance 

4 1 Shrubland dominated by Acacia ramulosa subsp. 
ramulosa over sparse mixed species on flats and 
slopes.  
 
Located on flats and slopes in areas mainly 
adjacent to north-facing slopes of hills, or on flats;  
 

Gunniopsis divisa (P1) 
Drummondita fulva (P3) 
Gunniopsis rubra (P3) 
Persoonia pentasticha (P3) 
Calotis sp. Perrinvale Station 
(R.J. Cranfield 7096) (P3) 

Occurs on landform types and topographical 
locations which may be restricted in the region; 
Significant flora species not restricted to FCT, 
although several are moderately restricted or 
have relatively unknown distributions  

9 2 Shrubland of mixed Acacia species, including 
Acacia umbraculiformis ms, A. tetragonophylla 
and A. assimilis subsp. assimilis, and occasional 
Allocasuarina acutivalvis subsp. prinsepiana over 
mixed species including Eremophila clarkei, E. 
latrobei subsp. latrobei, Philotheca brucei subsp. 
brucei, P. sericea, Xanthosia bungei and Mirbelia 
bursaroides ms on midslopes to crests with BIF or 
cherty soils. 
 
Mapped mainly on upperslopes and crest of 
Mungada Ridge;  
 

Acacia woodmaniorum (DRF) 
Austrostipa blackii (P1) 
Micromyrtus acuta (P1) 
Rhodanthe collina (P1) 
Drummondita fulva (P3) 
Micromyrtus trudgenii (P3) 
Polianthion collinum (P3) 
Calotis sp. Perrinvale Station 
(R.J. Cranfield 7096) (P3) 
Lepidosperma sp. Blue Hills (A. 
Markey & S. Dillon 3468) 

Soil, substrate and topographical positions all 
restricted in region; 
Significant flora species of restricted and 
moderately restricted distribution; 
Significant flora species not restricted to FCT 

10b 2 Dense Shrubland of mixed Acacia species 
including A. tetragonophylla and Calycopeplus 
paucifolius over mixed species including 
Dodonaea viscosa subsp. spatulata, Philotheca 
sericea, Micromyrtus trudgenii, Eremophila 
latrobei subsp. latrobei and Prostanthera patens 
on upperslopes to crests on BIF. 
 
Mapped on one area on Mungada Ridge;  
 

Acacia woodmaniorum (DRF) 
Rhodanthe collina (P1) 
Acacia karina  (P2) 
Drummondita fulva (P3) 
Micromyrtus trudgenii (P3) 
Polianthion collinum (P3) 
Lepidosperma sp. Blue Hills (A. 
Markey & S. Dillon 3468) 

Distribution of FCT possibly restricted in region; 
Occurs on limited range of upperslopes and 
crests; 
Soil, substrate and topographical positions all 
restricted in region; 
Significant flora species of restricted distribution; 
Significant flora species not restricted to FCT  
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FCT Supergroup Description and location Significant Flora Species Conservation Significance 

11 2 Shrubland of Acacia species dominated by Acacia 
umbraculiformis ms over mixed species including 
Aluta aspera susp. hesperia, Mirbelia bursaroides, 
Philotheca sericea and Micromyrtus trudgenii on 
lowerslopes to upperslopes with ironstone gravels 
and occasional BIF. 
 
Mapped on slopes of Mungada Ridge and other 
small scattered areas;  
 

Melaleuca barlowii (P1) 
Micromyrtus acuta (P1) 
Rhodanthe collina (P1) 
Drummondita fulva (P3) 
Grevillea globosa (P3) 
Micromyrtus trudgenii (P3) 
Polianthion collinum (P3) 
Lepidosperma sp. Blue Hills (A. 
Markey & S. Dillon 3468) 

Occurs on limited range of upperslopes and crests 
locally;  
Regional distribution unknown; 
Soil, substrate and topographical positions all 
restricted in region. 
Significant flora species of moderately restricted 
distribution; 
Significant flora species not restricted to FCT  

12 2 Shrubland of Acacia species including A. assimilis 
subsp. assimilis, Acacia ramulosa subsp. 
ramulosa, Acacia exocarpoides and Acacia sibina 
over mixed species including Hibbertia arcuata, 
Calycopeplus paucifolius and Grevillea 
obliquistigma subsp. obliquistigma on flats to mid-
upperslopes with ironstone gravels. 
 
Mapped on northern section of Mungada Ridge 
and Mt Karara;  
 

Acacia woodmaniorum  (DRF) 
Micromyrtus acuta (P1) 
Rhodanthe collina (P1) 
Acacia karina (P2) 
Drummondita fulva (P3) 
Micromyrtus trudgenii (P3) 
Calotis sp. Perrinvale Station 
(R.J. Cranfield 7096) (P3) 
Lepidosperma sp. Blue Hills (A. 
Markey & S. Dillon 3468) 

Occurs on limited range of upperslopes and crests;  
Full distribution unknown; 
Soil, substrate and topographical positions all 
restricted in region; 
Significant flora species of restricted distribution; 
Significant flora species not restricted to FCT 
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Mapping of vegetation at the regional scale has identified those FCTs that are considered to be 
potentially restricted in the region (i.e. have a percentage occurrence of <1% of the regional mapping 
survey area) and therefore may be of conservation significance (Woodman 2012). Of the 13 restricted 
FCTs identified in the regional mapping two are within the proposed expansion areas; FCT 3 and 4: 
 
FCT 3: Tall shrubland to tall open shrubland of mixed Acacia species, including Acacia ramulosa var. 
ramulosa, A. aulacophylla, and A. aneura over mid open shrubland to mid sparse shrubland of mixed 
species including Eremophila latrobei subsp. latrobei, E. glutinosa, Micromyrtus trudgenii, Mirbelia 
bursarioides ms, Philotheca brucei subsp. brucei, Philotheca sericea and Prostanthera patens over low 
isolated clumps of forbs of Stylidium longibracteatum on red-brown or light brown clay loams or silty 
clay loams on flats to crests with ironstone (BIF) or granite outcropping. 
FCT 3 occurs within the Priority Ecological Community (PEC) 2 (Mid-West Region) “Blue Hills (Mt 
Karara/Mungada Ridge/Blue Hills) vegetation complexes (banded ironstone formation)”. 
 
FCT 4: Tall shrubland of mixed species including Allocasuarina acutivalvis subsp. prinsepiana, Acacia 
assimilis subsp. assimilis with low isolated clumps of trees of Eucalyptus petraea over mid sparse 
shrubland of mixed species including Calycopeplus paucifolius over low isolated clumps of heath 
shrubs of Xanthosia bungei on red-brown clay loam on flats to breakaways. 
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5. GAP ANALYSIS OF EXISTING DATA 

Table 4 outlines the gaps in the existing data that require updating prior to impact assessment under 
the EP Act. Attachment 1 is an in-depth assessment of the two original surveys (Woodman 2008; 
2012) against the current EPA survey standards (EPA 2016). 
 
Table 4: Data gaps and proposed actions for Karara Project expansion vegetation and flora survey 
 
Gaps  Proposed actions 

The age of the survey data is from 2004 – 2011  • Taxonomy changes require an update of data to 
current nomenclature  

• Re-visit a selection of previous quadrats to verify 
vegetation mapping data collected is still current 

•  

Quadrat data for project specific and regional 
vegetation mapping was collected over several field 
trips in May, June, August and October. The new 
EPA Guidance Statement 2016 requires survey data 
to be within the appropriate season for the 
biogeographic region (Winter or Spring), which is 
necessary to compile a full vascular flora census of 
the area 

• Some of the previous quadrats within the 
proposed new project Study Area will require re-
assessment within the appropriate season (Winter 
or Spring) as the data was collected out-of-season 
in May 

The southern portion of the expanded project area 
has been mapped at a regional scale. Finer scale 
vegetation mapping for the southern portion of the 
proposed new project Study Area may be required 

• Additional quadrats within the appropriate season 
for the biogeographic area (Winter or Spring) to 
provide adequate data to accurately map the 
vegetation at the appropriate scale 

• Re-analysis of previous and new quadrat data to 
allow mapping at a consistent scale across the 
proposed new project Study Area 

A part of the northern portion of the proposed new 
project Study Area was not part of original Level 2 
vegetation mapping for environmental approvals 
for the Karara Project and is covered by regional 
mapping only 

• Additional quadrats within the appropriate season 
for the biogeographic area (Winter or Spring) to 
provide adequate data to accurately map the 
vegetation at the appropriate scale 

Vegetation condition mapping was not prepared for 
the initial assessment 

• A vegetation condition assessment and map of the 
proposed new project Study Area is required 

•  

Significant Flora population data for Acacia karina, 
Acacia woodmaniorum, Lepidosperma sp. Blue Hills 
(A. Markey & S. Dillon 3468) were recorded via 
searching of all potential habitat. All other 
significant flora data was opportunistic collections 
only or population density estimates and do not 
represent the full census of the taxa within the 
project area 

• Targeted Survey for conservation significant flora 
within the proposed impact areas to accurately 
census the populations. Grid searching using 20 m 
transects within the appropriate season is required 

The 2020 search of DBCA threatened and priority 
taxa database has identified 74 conservation 
significant taxa within the region, most of which 
were not part of the targeted search for 
conservation significant survey in 2007 

• Further targeted survey may be needed to 
determine likely impacts to these taxa, if any. See 
Table 2 for an assessment of the likelihood of 
these taxa being within the expansion areas  

Populations of conservation significant flora may 
have changed in the last 13 years 

• Check populations of conservation significant taxa 
within the footprints to update status of each 
taxon 
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Gaps  Proposed actions 

Reporting requirements do not meet the current 
EPA survey requirements (EPA 2016). See 
assessment in Attachment 1 

• Required updates to previous reporting: 
Limitations table, Soil/Landform associations, 
climate, EPBC Act database search, species 
accumulation curves (sampling adequacy 
measure), taxonomy, NVIS based vegetation 
descriptions, GPS track logs for searching, regional 
context of all local vegetation mapped, quadrat 
raw data 
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6. RECOMMENDATIONS FOR FURTHER SURVEY WORKS 

Significant contextual information is available for Karara as a result of regional mapping completed as 
part of the offsets for the original environmental approval for the Karara mine. However additional 
data will need to be collected to provide adequate information to inform impact assessment for the 
proposed expansion. Tasks to be completed include: 
 

• Update taxonomy to current nomenclature;  

• Re-visit a selection of previous quadrats to verify vegetation mapping data collected is still 
current; 

• Re-assessment of previous quadrats located within the proposed new project Study Area that 
were surveyed out of season in the appropriate season (Winter or Spring); 

• Assess additional quadrats within the proposed new project Study Area to provide adequate data 
to accurately map the vegetation at the appropriate scale in areas previously mapped to regional 
scale; 

• Re-analysis of previous and new quadrat data to allow mapping at a consistent scale across the 
proposed new project Study Area; 

• Prepare a vegetation condition assessment and map of the proposed new project Study Area;  

• Complete targeted survey for conservation significant flora within the proposed impact areas to 
accurately census the populations. Grid searching using 20 m transects within the appropriate 
season to allow field identification of taxa; 

• Check populations of conservation significant taxa within the footprints to update status of each 
taxon; 

• Conduct updates to previous information and prepare a new report to current standard, as per 
EPA Guidance (EPA 2016); 

 

6.1 Methods 

Field survey methods and classification and ordination analyses for the project will be the same as 
those used for the original Karara Project to ensure previously collected data can be incorporated 
into the vegetation mapping, thereby reducing additional survey work required. These methods were 
developed in consultation with DBCA (known as Department of Environment and Conservation (DEC) 
at the time) to ensure appropriate and adequate survey techniques were used for vegetation on the 
conservation significant Banded Ironstone Formations (BIFs). 

Targeted Flora Survey 

Those Conservation Significant (CS) taxa likely to be present and identifiable during the survey will be 
searched for based on the desktop review and presence of suitable habitat. A systematic search of all 
areas of native vegetation within the current expansion areas (as shown on Figure 1) will be carried 
out as per the requirements of Targeted Searching as stated in the EPA guidelines (EPA 2016). This 
will involve the entire area being surveyed on foot on a grid pattern at a spacing of 10 - 20m 
depending on target taxa characteristics. This will provide quantitative data suitable for an impact 
assessment. Some areas have previously been surveyed for CS flora but this data is currently 
considered too old to be suitable for an impact assessment and approvals. Locations of such flora, 
including numbers of individuals, and a record of the habitat will be recorded.  Locations of CS flora 
recorded in the field will be presented on figures in the final report.  
 
In the event that new or unexpected CS flora taxa are determined during plant identifications, an 
additional site visit to search for these taxa in the appropriate habitats may be required.  In this 
event, discussion will be held with KML at time of first identification. 
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Field Vegetation Survey  

The flora and vegetation survey will conform to the requirements of a Detailed Survey as per EPA 
(2016).  The survey will be undertaken during the period Winter to Spring 2020, as per EPA (2016), 
with the survey timing coinciding with the optimal survey period for the survey area and the period 
best suited to locating listed conservation significant taxa.  The field survey will consist of field teams 
led by a Senior Botanist with appropriate experience (EPA 2016).  

A minimum of three quadrats as per EPA Technical Guidance for Flora and Vegetation Surveys for 
Environmental Impact Assessment (2016) will be established in each intact vegetation pattern where 
possible and finalised during inspection in the field to reflect the size and distribution of the various 
vegetation types encountered. These new quadrats will focus on the areas of proposed expansion 
and immediate surrounds (Survey Area). Quadrats established during previous studies within the 
Survey Area will be re-visited during this survey if required to confirm currency of data.  

The following information will be collected at each quadrat, which will comprise of a 20 m x 20 m 
area: 

• Quadrat identifier; 

• Quadrat marking method (non-permanent is proposed); 

• Date and Surveyor; 

• GPS Location (coordinated and datum) and description of location; 

• Photograph of representative vegetation from north-west corner; 

• Landform type, aspect and slope; 

• Soil type and colour; 

• Vegetation condition assessment (as per EPA 2016); 

• Description of disturbances (if present); 

• Other relevant information such as approximate time since last fire; 

• Growth form, height, total cover and dominant taxa for representative strata (upper, mid and 
ground) compatible with NVIS Level V (Executive Steering Committee for Australian Vegetation 
Information (ESCAVI) 2003); and 

• Height and percentage foliage cover of all vascular plant taxa within each quadrat; 
 
Quadrats will be primarily placed in areas of vegetation which are in Pristine to Good condition (scale 
as per EPA 2016). A preliminary review of aerial photography and existing data that considered the 
size of vegetated areas, visible vegetation patterns and previous quadrat density and locations 
established in the Proposed Expansion Study Area indicates that approximately 40 additional 
quadrats will be required to adequately characterise the vegetation in the Survey Area (Figure 2). A 
total of 457 quadrats were surveyed within the Proposed Expansion Study Area during the original 
baseline and regional surveys of the area. The additional sampling is required to ensure adequate 
coverage of areas previously surveyed at a different scale for regional mapping.  
 
The process used to determine the number of additional quadrats required was as follows: 

1. Review of the number of quadrats previously established within each FCT mapped during 
the original Karara Project (Woodman 2008) and during regional mapping (Woodman 
2012) 

2. Consideration of the spread of the previous quadrats within the regional mapping and 
analysis of additional areas requiring quadrats to allow for mapping at a finer scale 

3. Assessment of the vegetation patterns using aerial photography interpretation to ensure 
areas mapped at a regional scale can be split accurately if more than one FCT exists within 
broader vegetation patterns 
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The area surrounding each quadrat, and along traverses between quadrats, will be searched to 
record additional, opportunistic sightings of taxa.  Notes regarding location and types of changes in 
vegetation will also be taken during this time and will be used to ground-truth the initial aerial 
photography interpretation.  All traverses will be tracked using GPS units and presented on a figure 
with location of quadrats to display sampling intensity.   

Weeds 

Introduced (weed) taxa will be recorded at quadrats where present, as well as during traverses and 
opportunistically throughout the survey area.  A particular emphasis will be placed on access routes 
and areas of previous disturbance within the survey area in relation to collection of weed taxa 
locations, with notes taken in relation to extent and level of weed infestation.  Infestations of serious 
environmental weeds, including Weeds of National Significance (WoNS) and Declared Organisms 
under the Biosecurity and Agriculture Management Act 2007, will be surveyed, with the infestation 
extent recorded, either via point locations or polygon mapping. 

Plant Collection and Identification 

At least one specimen of each flora taxon encountered during the survey will be collected under 
licence, labelled and pressed for identification at the Western Australian Herbarium (WAHerb).  
Identification is undertaken by Woodman Environmental Senior Botanists, in consultation with 
relevant experts employed by the WAHerb where appropriate. Taxon nomenclature will follow 
FloraBase, with all taxonomic names checked against the current DBCA MAX database to ensure their 
validity and to confirm the conservation status of each species.  

Data Management 

All information collated for each quadrat, including location information, site parameters, species 
lists and photographs, will be entered into VegMonitor, a bespoke database created for the storage, 
collation and manipulation of survey data by Woodman Environmental.  Additional information 
collected, such as specimen collections and identification lists, will be entered into Microsoft Excel.   

Prior to data analysis all field-recorded data will be verified and quality checked by Senior Botanists to 
ensure correct taxonomic names are used and that all names are current.  A quality inspection of the 
data will also be conducted to ensure data entry has been accurate.  

Vegetation Mapping and Description Methods 

New quadrat data will be analysed with the original project dataset to allow for the determination of 
vegetation types (VTs) using statistical methods. Classification and ordination analyses will be 
conducted on a data matrix compiled from quadrat data, with introduced, annual and singleton taxa 
excluded from the analysis. Quadrat data from available regional surveys will be analysed with the 
survey data to provide regional context with regard to the distribution and conservation significance 
of Vegetation Types (VTs).  

Classification analysis will be conducted using the PATN (V3.1.2) package, with the results of the 
classification produced as a dendrogram; the dendrogram will form the basis for the definition of VTs.  
A taxon and quadrat matrix will be produced, with the matrix sorted into taxon groups generated 
from the classification. Indicator taxon analysis (INDVAL) will be conducted using PC-Ord using the 
method of Dufrene & Legendre.  Methods will be compatible with previous floristic analyses utilised 
for the Banded Ironstone Formations (Markey and Dillon 2006).  

VT descriptions conforming to the methods presented in ESCAVI (2003) will be prepared during the 
survey.  Quadrat data will be used to map VTs and will be aligned as closely as possible to the 
substrates of the area, as well as aerial photography interpretation and notes taken during the field 
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survey.  Where possible VTs will also be correlated with Floristic Community Types (FCTs) described 
for the Banded Ironstone Formations (Markey and Dillon 2006).   

Unless requested otherwise the report will utilise the National Vegetation Information System (NVIS) 
system of describing vegetation, in order to bring the mapping into alignment with current 
requirements of the EPA (2016).  VT descriptions will be adapted from the NVIS Australian Vegetation 
Attribute Manual Version 6.0 (ESCAVI 2003).  This model follows nationally-agreed guidelines to 
describe and represent vegetation types, so that comparable and consistent data is produced nation-
wide.  A review of VTs against listed TECs and PECs (both at State and Commonwealth levels) will be 
undertaken, to confirm the potential presence of these entities. 

Vegetation maps will be presented as solid colour maps to facilitate visual assessment of vegetation 
type distributions. Additional maps will show vegetation type boundaries overlain on aerial 
photography. This aids in verifying the accuracy of mapping and potential distribution of vegetation 
units beyond mapping boundaries. 

Vegetation Condition Mapping  

Vegetation condition polygons will be presented as outlines over aerial photography utilising 
vegetation condition records from quadrats and notes recorded during the field survey.  Vegetation 
condition itself incorporates weed invasion, however also incorporates other human disturbances 
where weed species may not be present (e.g. cleared areas).  
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Reporting 

A compiled draft survey report will be submitted upon conclusion of the field survey, data 
interpretation and mapping.  The sections of the report will include: 
 

• Desktop review including maps of project location and survey area; 

• Methods of review and field survey (including track records of survey traverses, and locations 
of quadrats), table of survey limitations and methods of statistical analysis used; 

• Summary of flora taxa recorded, significance of taxa, significance of the diversity of flora taxa 
and location details of CS flora; 

• Maps of locations of CS flora taxa and introduced taxa; 

• Description of VTs mapped, extent (quantification) and a qualitative discussion of local and 
regional significance of VTs within the survey area; 

• Maps of VTs (both solid and outlines over aerial photography);  

• Map of occurrences of any TECs or PECs over aerial photography; and 

• Vegetation condition mapping over aerial photography. 

Flora species and VTs identified within the survey area will be assessed for their local and regional 
conservation significance utilising previous studies, DBCA databases, and Commonwealth databases, 
including correlation with listed TECs and PECs where present.  Matters of National Environmental 
Significance (MNES) as appropriate will be reviewed and discussed in the report.   

All locations of CS flora taxa recorded during the survey will be tabulated in the report (including, 
where appropriate, recorded/estimated numbers of individuals present and polygons of population 
extent/area searched).  These locations will also be presented on VT maps of the study area to 
indicate areas requiring management to protect flora values.  The report will also include an 
assessment of the likelihood of other CS flora taxa that could not be identified due to seasonal 
constraints being present within the study area. 

Species distribution data collated during the surveys will be submitted to DBCA for inclusion in their 
databases (Threatened and Priority Flora Report Forms (TPFRF)).  Specimens of significant taxa 
collected during the field surveys will likewise be submitted to the WAHerb, after consultation with 
DBCA.   

6.2 Schedule 

 
Woodman Environmental propose the following indicative schedule. 
 
Table 5: Proposed Work and Deliverable Schedules  

Task Timing 

Start-up Meeting if required  Upon award of contract 

Field Survey August - October 2020 

Plant Identifications October - November 2020 

Data management, analysis and 
reporting 

December 2020 - March 2021 
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Attachment 1: Assessment of Woodman Environmental (2008; 2012) against requirements of survey (EPA 2016) 

Section 
Number 

Section Technical Guidance requirement Woodman 
2008 

Satisfactory 

Woodman 
2012 

Satisfactory 

Comments 

2 Preparation for 
Survey 

Flora and vegetation surveys coordinated and led by botanists with experience in 
systematic sampling and analysis methods. 

Y Y  

Botanist leading the survey to have at least five years’ experience in botanical survey in 
the bioregion in which the survey is to be conducted. 

Y Y  

Experienced botanist to ensure that plant identifications undertaken by less 
experienced team members are checked for accuracy. 

Y Y  

Appropriate licences should be obtained to collect flora and permission must be 
obtained from landholders or managers to access or undertake surveys on their lands. 

Y Y  

3 Desktop Study Judgements regarding the reliability of the desktop review data should be provided in 
the limitations section of the survey report. 

N* Y *Limitations table 
was not a 
requirement of 
reports until EPA 
2016 

3.1 Flora  Desktop Review - Flora - should include the following as a minimum:  

Naturemap (Parks and Wildlife 2007-) or FloraBase (Western Australian Herbarium 
1998-) 

Partial Partial Florabase 
interrogated. 
Naturemap not 
interrogated 

Atlas of Living Australia (ALA) (recommendation only) N N  

Identifying characteristics (flowering period, habitat, etc.) to be noted N N  

Restricted geological features to be targeted during survey (outcropping; soils; 
hydrology) 

Y N* *Significant flora 
only collected in 
quadrats and 
opportunistically.  

3.2 Vegetation Identify and present structural characteristics, composition and soil/landform 
associations, as well as regional and local mapping relevant to the study area 

Partial Partial Soil/landform 
associations – No 
Local and regional 
vegetation 
mapping - Yes 
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Section 
Number 

Section Technical Guidance requirement Woodman 
2008 

Satisfactory 

Woodman 
2012 

Satisfactory 

Comments 

Regional vegetation coverage may be state-wide (e.g. Beard) or region-specific (e.g. 
Heddle et al. 1980) 

Y Y  

Quadrat-based regional datasets to be summarised and presented as a foundation for 
data collection and analysis (if available) 

Y Y  

Search (encompassing study area) of EPBC Act List of TECs and DBCA's threatened and 
priority ecological communities’ databases is essential for all surveys; to include: 

Partial Partial DBCA – Yes 
EPBC Act - No 

EPBC Act list of TECs N N  

DBCA threatened and priority ecological community list  Y Y  

Reports that contain the original descriptions of particular communities Y Y  

Nomination or listing descriptions of the TEC or PEC, if available Y Y  

Recovery plans and other reports containing information on the preferred habitats and 
distributions of TECs 

N/A N/A  

Survey reports or references in the region or locality Y Y  

3.3 Restricted 
landforms and 
soil types 

Use aerial photography to distinguish areas of restricted or unusual landforms and types 
prior to field work (to be targeted for survey) 

Y Y  

4 Survey The proponent to ensure survey undertaken for EIA is consistent with the standards 
outlined in this document, as well as any environmental scoping document (ESD) 
instructions. 

N N The standards 
were different 
prior to EPA 2016 

4.1 Reconnaissance 
Survey 

Required where flora and vegetation values are well defined, the area is not likely to 
support significant flora or vegetation and the scale and nature of potential impacts are 
not likely to be significant. 

N N  

May be undertaken to determine the type of survey required. 

Involves a site visit by an experienced botanist to undertake low intensity sampling of 
the flora and vegetation and to describe the general vegetation characteristics and 
condition at an appropriate scale. 

Clarify whether the area may support any significant flora or vegetation. 
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Section 
Number 

Section Technical Guidance requirement Woodman 
2008 

Satisfactory 

Woodman 
2012 

Satisfactory 

Comments 

4.2 Targeted 
Survey 

Requires one or more site visit/s by an experienced botanist to locate and record details 
of significant flora individuals and populations, and/or extent of vegetation 

Y N* *Significant flora 
only collected in 
quadrats and 
opportunistically. 

Surveys to be undertaken when the targeted flora and/or vegetation are most 
detectable and identifiable in the field 

Y N/A  

All potentially suitable habitats to be systematically searched for significant flora or 
vegetation. 

Partial* N *Only thee taxa 
were 
systematically 
targeted in 
searching 

Sufficient resources to be allocated for field time to undertake the targeted survey. Y N  

Full extent of the population or community to be surveyed where the habitat extends 
outside a predefined survey area. 

N N  

Presence and distribution of significant flora and vegetation cannot be described on the 
basis of their occurrence within quadrats alone. 

N N  

Follow-up targeted survey may be required where significant flora or ecological 
communities are found during opportunistic sampling. 

Y N  

Surveys beyond the survey area may be required to further quantify and provide 
context for local or regional impacts on significant flora or vegetation if the results of a 
targeted survey indicate that a proposal is likely to have an impact on significant flora. 

N N  

4.3 Detailed Survey A detailed survey required if the desktop study finds that the area supports a high 
diversity of flora or vegetation, restricted landforms or vegetation units, significant flora 
or vegetation, if the related proposal is in a region that has been subject to minimal 
survey effort, or the scale and nature of the potential impacts are likely to be significant. 

Partial Partial Requirements of 
Level 2 Survey 
completed. 
Current Detailed 
Survey requires 
additional work 
to meet 
requirements 
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Section 
Number 

Section Technical Guidance requirement Woodman 
2008 

Satisfactory 

Woodman 
2012 

Satisfactory 

Comments 

Requires comprehensive survey design; consideration with optimal survey timing for the 
botanical province. 

Y N* *Some quadrat 
data collected out 
of season in 
Autumn and 
Summer. 

Adequate survey may necessitate multiple sampling events. Y Y  

Survey effort should include multiple quadrats located at representative points 
throughout each preliminary vegetation type. 

Y N* Additional 
quadrats are 
required in areas 
mapped at a 
regional scale 
only 

Supplementary surveys may be required to re-score quadrats to clarify vegetation unit 
boundaries. 

N N  

Traverses or transects may also be used to provide supplementary information. Y Y  

Detailed survey may be required outside of the project area to provide additional local/ 
regional context. 

Y Y  

5  Sampling Techniques 

5.1 Traverses Traverses can be used for targeted searches for significant flora or vegetation and can 
also be used to collect opportunistic or supplementary data. 

Y Y  

Transect search widths (>10m) may be considered acceptable for Botanical Provinces 
outside of the south-west depending on the likelihood of the presence of significant 
flora 

N N The project areas 
for both were not 
systematically 
grid searched. 

As a minimum, the following data should be recorded along a traverse:      

Descriptive location;  Y Y  
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Section 
Number 

Section Technical Guidance requirement Woodman 
2008 

Satisfactory 

Woodman 
2012 

Satisfactory 

Comments 

GPS coordinates and datum; Y Y  

Targeted species or community data/vegetation unit boundary/potential quadrat 
location (dependant on purpose of traverse); 

Y Y  

Landform; aspect; soils; vegetation condition; period since fire; disturbance description; 
correlation between vegetation and landform features 

Y Y  

5.2 Transect Number and length of transects will depend on the purpose of the survey, the diversity 
of topography and vegetation units, and the dimensions of the survey area. 

Y Y  

5.3 Relevé Relevés can be used to collect supplementary data in detailed surveys but should not be 
considered a primary sampling technique 

Y Y  

Information collected within a relevé should include: 

    Location 

    GPS coordinates and datum 

    List of species 

    Vegetation structure 

    Landform and soils, vegetation condition, period since the last fire, and description of 
disturbances 

5.4 Quadrat Quadrats to be positioned to avoid the boundary or transition zone between vegetation 
units and where possible be in intact mature vegetation 

Y Y  

All quadrats to be measured out and either all corner locations recorded with a high 
accuracy GPS or one corner permanently marked 

N N NW corner of 
each quadrat 
recorded with a 
GPS and the 
orientation of the 
quadrat sides 
recorded with a 
hand-held 
compass 

Data to include:      

    Site code Y Y   

    Location, with GPS coordinates (estimate of their accuracy) and datum Y Y   
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Section 
Number 

Section Technical Guidance requirement Woodman 
2008 

Satisfactory 

Woodman 
2012 

Satisfactory 

Comments 

    Size and shape of quadrat Y Y   

    Photograph/s from north-west corner Y Y   

    Landform and soil description Y Y   

    Dominant growth form, height, cover and species for the three traditional strata 
(upper, mid and ground) compatible with NVIS Level V (ESCAVI 2003) 

Y Y   

    Other location information that might be useful in vegetation classification including 
slope, aspect, litter, fire history, vegetation/landform/soil correlations 

Y Y   

    Assessment of vegetation condition and description of disturbances Y Y   

    Comprehensive species list, including weeds Y Y   

    Quadrat marking method Y Y   

    Size of quadrat (for Pilbara Bioregion is 50m x 50m) Y Y   

5.5 Opportunistic 
Sampling 

Flora found through opportunistic sampling not recorded through other sampling 
methods should be recorded and collected 

Y  GPS location also 
recorded 

5.6 Vegetation 
Condition 
Rating 

Vegetation condition should be mapped across a site. N N   

A range can be given with the most commonly encountered condition recorded first N N   

A table to be provided with the area (hectares) and associated condition rating N N 
 

Use vegetation condition ratings as per Table 2 of the guidance statement N Partial* A condition rating 
was given to each 
quadrat. 

6 Survey design The survey design should be adequately explained and justified in the methods section 
of the survey report. 

Y Y   

Survey design should consider and, where possible, mirror the method applied in 
relevant regional studies to ensure results are comparable. 

Y Y   

6.1 Survey Area Botanists must ensure that an adequate area has been surveyed to enable assessment 
of all impacts to flora and vegetation. 

Y Y   

6.2 Survey Effort Quadrat sampling is necessary for a detailed survey. Y Y   
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Section 
Number 

Section Technical Guidance requirement Woodman 
2008 

Satisfactory 

Woodman 
2012 

Satisfactory 

Comments 

Minimum of three quadrats sampled in each vegetation unit.  N N  

Quadrats within a widespread vegetation unit should be located to sample throughout 
its geographic range. The number of quadrats required within a vegetation unit is 
proportional to the area (hectares) of the unit. 

N N  

Botanists must demonstrate that adequate sampling effort has been undertaken to 
enable an assessment of the proposal’s impacts on flora and vegetation. 

Y N  

The survey effort should also consider the number of quadrats required for adequate 
replication in data analysis. 

Y Y* *Sufficient for 
regional scale 
mapping only 

Species accumulation curves will generally indicate if an area has been adequately 
sampled. 

N N  

Opportunistic collections, systematic transects and targeted inspections of potential 
habitat are also required to verify that the survey area has been well characterised and 
important values identified 

Y Y  

May also be appropriate to increase the survey effort in areas that appear to have 
unusual habitat or potential to provide habitat for significant flora or vegetation 

Y Y  

6.3 Site Selection Reconnaissance survey: site selection should validate and elaborate on the desktop 
study information and map the vegetation units at a broad scale 

Y Y  

Targeted survey: site selection should be guided by the habitat preference of the 
targeted flora or vegetation 

Y N  

Detailed survey: site selection should be placed at representative locations throughout 
to consider landform, geology, etc. 

Y Y   

Sampling sites should avoid vegetation boundaries or transition zones Y Y   

Interpretation of vegetation boundaries and selection of sampling sites should use aerial 
photography at scale 1:10 000 to 1:40 000. 

Y Y  

6.4 Survey Timing Survey should be undertaken during the optimal time for detection and identification of 
a range of flora (primary survey) (Winter to Spring (June-November) 

Partial Partial *Some quadrat 
data collected out 
of season in 
Autumn and 
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Section 
Number 

Section Technical Guidance requirement Woodman 
2008 

Satisfactory 

Woodman 
2012 

Satisfactory 

Comments 

Summer. 

6.5 Flora 
Population 
Census 

Detailed counts required where significant impacts may occur N N  

Survey design for population census to consider relevant techniques including 
estimating density within a known population boundary 

Y N  

Less conspicuous flora will require more intensive survey effort Y Y  

6.6 Linear Corridor 
Survey 

Survey area should include 500m - 1000m either side of the infrastructure corridor as a 
minimum survey area 

Y Y  

Identify suitable habitat for significant flora and vegetation and conduct more detailed 
searches as required 

Y N  

7 Flora Survey reports must use consistent and recognised nomenclature with reference to 
Western Australian Herbarium where relevant (including resolving taxonomic 
uncertainty) 

N N Nomenclature 
needs updating to 
current names 

7.1 Collection and 
Identification of 
Specimens 

Specimens to be collected and data presented as per the guidelines as presented by the 
Western Australian Herbarium 

Y Y  

Identification to be undertaken with reference to relevant keys, comparison with 
specimens at the WAHerb and consultation with taxonomic experts 

Y Y  

7.2 Vouchering Specimens of the following to be vouchered: Y Y  

    New populations of threatened or priority flora Y Y  

    Key species of new occurrences of TECs and PECs Y Y  

    May be new species or have atypical characteristics Y Y   

    Bioregional range extensions including weeds Y Y   

7.3 New species WAHerb to be consulted re specimens of all potentially new species Y Y   

Targeted surveys to be undertaken to quantify numbers and populations of potentially 
new species 

Y Y   

8  Vegetation 
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Section 
Number 

Section Technical Guidance requirement Woodman 
2008 

Satisfactory 

Woodman 
2012 

Satisfactory 

Comments 

8.1 Structural 
Vegetation 
Classification 

Acceptable for reconnaissance surveys N/A N/A  

Final classification confirmed using low level sampling including traverses and relevés N/A N/A  

8.2 Floristic 
composition 
vegetation 
classification 

Preferred classification system for detailed surveys Y Y  

Should use appropriate analysis techniques and software and provide rationale for data 
treatments and interpretation 

Y Y  

Presence/absence to be used when using data from different surveys Y Y  

Ensure all taxon names are using the same nomenclature Y Y  

Consideration to be given with regards to differences survey timing, survey effort, 
seasonal conditions and disturbance when using multiple data sources 

Y Y  

Use of different elements of the data (singletons; annuals; ephemerals; opportunistic 
data) to be considered in relation to survey type and location 

Y Y  

Indicator species analysis can be of use Y Y  

Multivariate comparative (cluster) analysis to be performed on species-by-site matrix to 
measure similarity between sites based on presence/absence of species 

Y Y  

Clearly legible dendrogram to be provided Y Y  

Basis for similarities and differences to be described Y Y  

Grouping of supergroups can be used when describing vegetation at a regional scale; 
finer groupings to be used on local scale mapping 

Y Y  

8.3 Vegetation 
Description 

Local scale vegetation units to be described at the NVIS Level V - Association level N Y  

Term 'Vegetation Type' to be used at a local scale N N  

Term 'Vegetation Association' to be used at a regional/broader scale N N  

Where no existing regional mapping is available, units to be mapped at NVIS Level III - 
Broad Floristic Formation for regional scale 

N N* Was mapped at 
Association Level 

Vegetation units of known conservation significance to be described and mapped at the 
scale at which they were originally reported 

Y Y  
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Section 
Number 

Section Technical Guidance requirement Woodman 
2008 

Satisfactory 

Woodman 
2012 

Satisfactory 

Comments 

Description of vegetation unit to be representative of entire area and accepted amount 
of variability, with the range of structural variability provided 

Y Y  

8.4 Defining TECs 
and PECs 

Qualitative or spatial comparison to be completed if TECs or PECs are identified against 
descriptions or documented locations of the TEC/PEC; identifications to be undertaken 
using formal descriptions of the TEC/PEC 

N N  

Similarity to quadrat-based TECs/PECs to be undertaken by comparing relevant datasets N N  

9 Mapping Information to determine significance of potential impact to be provided Y Y  

Maps to contain aerial photography with transparent layers to enable aerial 
photography to be seen 

Y N  

Colours and features to be all readily distinguishable Y Y  

List of maps to include:    

    Location and extent of survey area (inset to be used for regional purposes) Y Y  

    Landsystem/soil/geological mapping N N  

    Mapping of regional vegetation units or other relevant regional data N Y  

    Sampling effort - GPS tracks and/or location of sampling sites N N  

    Distribution of vegetation units with location of sampling sites Y Y  

    Local and regional distributions of significant flora; fine scale maps to be provided if 
populations to be impacted 

Y Y  

    Local and regional distribution of significant vegetation N Y  

    Vegetation condition mapping (if appropriate to survey) N N  

    Significant species subject to lower levels of impacts can be mapped with less 
accuracy 

Y Y  

10 Reporting      

10.1 Introduction Includes: statement of objectives, the proposal and area of survey (ha) Partial* Y *Size of survey 
area not stated 
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Section 
Number 

Section Technical Guidance requirement Woodman 
2008 

Satisfactory 

Woodman 
2012 

Satisfactory 

Comments 

Includes: regional information (location, climate, biogeography, disturbance history) Y N   

Includes: background information (results of database searches, summaries of previous 
surveys) 

Y Y   

10.2 Methods Includes: scope of the survey; methods and limitations Y Y   

Justification of level of survey and survey design Y Y   

Limitations table to include: N Y   

    Availability of contextual information at local and regional scale Y   

    Competency/experience of the team Y   

    Proportion of flora recorded/collected and identification issues Y   

    Survey effort and extent Y   

    Access restrictions Y   

    Survey timing/rainfall/season of survey  Y   

    Disturbances that may have affected survey results (e.g. fire, flood, clearing) Y   

Rational for data preparation for analysis to be presented Y Y   

Detailed description of data analysis to be provided Y Y   

Species accumulation curves to be presented for detailed surveys N N 
 

10.3 Results Survey data of relevant flora and vegetation values to be presented in tabular form  N Y   

Data collected during field surveys to be distinguished against that from desktop review N* Y *Which taxa was 
identified within 
database 
searches is not 
separated from 
survey data 

All sources of information to be referenced Y Y   

All information regarding flora taxa to be presented in a flora sub-section including:     

    Numbers of taxa, genera and family representation Y Y   

    Conservation status of significant flora Y Y   
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Section 
Number 

Section Technical Guidance requirement Woodman 
2008 

Satisfactory 

Woodman 
2012 

Satisfactory 

Comments 

    Weed taxa Y Y   

    Quantitative information regarding size and location of significant flora populations, 
inside and out of the survey area 

Y Y   

 All information regarding vegetation to be presented in a vegetation sub-section including: 

Two-way table organised on vegetation units (where classification and mapping is based 
on structure) 

Y Y   

Dendrogram (when analysis is based on floristic composition) Y Y   

Any discrepancy between the dendrogram and the vegetation units to be explained in 
text 

Y Y   

Extent and distribution of vegetation units within the survey area N Y   

Discussion of elements relevant to distribution including landform, soils, aspect, ground 
or surface water dependence, flora species 

Y Y   

Discussion of relationships between vegetation units and regional units Y N/A 
 

Analysis if TECs or PECs are present; size and location to be provided  Y Y   

10.4 Discussion Values and significance of the flora and vegetation at a local and regional context N N Limited local and 
regional data on 
taxa was available 

Discussion if expected significant values were not identified N Y   

10.5 Conclusions Summary of findings and recommendations Y Y   

Influence of survey limitations on findings to be noted N N   

10.6 Appendices  Required to include:  

    Species list ordered by family Y Y  

    Summary of database search results (if not already included in report) N N  

    Description of each sampling site including flora recorded, vegetation unit allocated, 
location details (GPS), photograph, other relevant information 

N Y  

    Matrix of species recorded against vegetation type (reconnaissance, targeted or 
detailed survey and vegetation type by quadrat (detailed survey) 

Y Y  

    Other information relevant to survey Y Y  

Raw data to be provided electronically N N  
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Section 
Number 

Section Technical Guidance requirement Woodman 
2008 

Satisfactory 

Woodman 
2012 

Satisfactory 

Comments 

Appendices with significant flora/vegetation data to be noted as being for government 
agent reference only 

N N  
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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 (“Karara Mining Ltd”) 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. 
 


