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Executive Summary

Mineral Resources Limited commissioned 360 Environmental Pty Ltd (360 Environmental) to
undertake a flora and vegetation assessment to support the development of the Ashburton
Infrastructure Project (AIP). The AIP Haul Road involves developing a fully sealed private haul
road that will begin at the boundary of the approved Buckland mine (Bungaroo South), about
45 km southwest of Pannawonica, and continue for about 150 km westward towards Onslow.
The Survey Area is approximately 30,238 hectares, comprising the proposed haul road
alignment buffer and supporting infrastructure areas such as borrow pits. A portion of the
Survey Area, comprising approximately 6663 ha was included in the desktop assessment but
could not be surveyed because of access limitations. A 1397.27 ha southern section and a
2,021.20 ha northern section of the area that could not be accessed has been extrapolated to
provide indicative vegetation mapping.

This report presents the background, methods, results, and discussion of the two-phase detailed
flora and vegetation survey undertaken to support the Project. Three surveys were conducted
during the dry season (June-Oct 2020), and four surveys were conducted during the post-wet
season (Mar-May 2021). The surveys were undertaken by experienced Pilbara Botanists.

A desktop assessment identified 29 conservation significant taxa occurring within 50 km of the
Survey Area. A pre-survey likelihood of occurrence assessment was undertaken and identified
that of these, three had previously been recorded within the Survey Area, 12 had a high
likelihood of occurrence, 14 had a medium likelihood of occurrence, and none had a low
likelihood of occurrence.

The detailed flora and vegetation surveys recorded floristic composition and vegetation types
from 228 flora sites (comprising 132 quadrats and 96 relevés), 286 mapping notes and
opportunistic observations. A total of 455 native flora taxa were recorded from 55 families and
172 genera.

No Threatened flora taxa pursuant to the Environment Protection and Biodiversity Conservation
Act 1999 and/or gazetted as Threatened pursuant to the Biodiversity Conservation Act 2016
were recorded during the survey.

Seven Department of Biodiversity, Conservation and Attractions (DBCA) listed Priority flora taxa
were recorded within the Survey Area:

e Abutilon sp. Onslow (F. Smith s.n. 10/9/61) (P1)

e FEuphorbia inappendiculata var. inappendiculata (P2)

e Eleocharis papillosa (P3)

e  Eremophila forrestii subsp. viridis (P3)

e Indigofera sp. Bungaroo Creek (S. van Leeuwen 4301) (P3)
e Triodia pisoliticola (P3)

e Goodenia nuda (P4)
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The Priority 1 taxa Abutilon sp. Onslow (F. Smith s.n. 10/9/61) occurs in large numbers on the
east and west banks of the Cane River. This species was not present during the dry surveys,
however, became abundant during the post-wet surveys. It is likely that this species is more
abundant than previously known, however is rarely encountered outside the optimal timing.
The large numbers within the Survey Area and the continuation of the landform suggest that
large numbers of this species also extend north and south along the Cane River, and then any
realignment of the Survey Area that crosses this landform would also encounter the same issue.

The small gravel rises that support dense populations of Eremophila forrestii subsp. viridis (P3)
are a unique micro landform among broader plains (PL19). While this species is a P3, and the
landform itself is not a PEC or TEC, it is unique and very restricted among the Survey Area, and
not seen outside the survey area during helicopter traverses. A further 15 non-listed taxa are
considered range extensions. Eighteen introduced flora taxa were recorded during the survey;
including *Prosopis pallida and *Parkinsonia aculeata, both listed as Weeds of National
Significance by the Commonwealth Department Agriculture, Water and the Environment and
Declared Pests by the State Department of Primary Industries and Regional Development.

Fifty-three vegetation types were described and mapped across five broad landforms (dunes
and swales, claypans/tidal flats, plains, hills and mesas, and drainage) within the Survey Area.
Vegetation in the Survey Area was mapped as per NVIS Level 5 and was representative of existing
broad scale vegetation, and soil and land system mapping for the area.

No vegetation representative of any Commonwealth or State listed TECs was recorded within
the Survey Area. One State listed PEC, the Tanpool Land System Priority 1 ecological community,
identified by the DBCA database searches, was recorded within the Survey Area. Existing
mapped patches of the PEC intersected the AIP, covering 214.56 ha, which is inclusive of the
500 m buffer applied to all PECs. Vegetation on this landform was mapped as unit PLO1. No other
instances of unit PLO1 are considered analogous to the PEC, as the landform is only present in
this area. Outside the AIP this PEC occurs in eight patches totaling 12,990.01 ha and extending
~22 km north of the AIP, of which 1.65% intersects with the AIP.

Vegetation condition in the Survey Area was ranked as per technical guidance and ranged from
Excellent to Completely Degraded with the majority considered to be in Very Good to Good
condition.

e Excellent (147.72 ha / 0.49%)

e Very Good (14,036.37 ha / 46.42%)
e Good (8000.22 ha / 26.46%)

e Poor(1209.06 ha / 4.00%).

Evidence of disturbance included historical clearing for roads, infrastructure and access tracks,
cattle grazing, trampling and scats, weeds, frequent burning, and rubbish. Due to the location of
the AIP across existing cattle stations, the vast majority of the vegetation was affected by long-
term cattle impacts.
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Table of Abbreviations

Abbreviation | Description
2g8ironmental 360 Environmental Pty Ltd
AIP Ashburton Infrastructure Project
BAM Act Biosecurity and Agriculture Management Act 2007
BC Act Biodiversity Conservation Act 2016
BoM Bureau of Meteorology
DAWE Department of Agriculture, Water, and the Environment
DBCA Department of Biodiversity, Conservation and Attractions
DWER Department of Water and Environmental Regulation
EIA Environmental Impact Assessment
EP Act Environmental Protection Act 1986
EPA Environmental Protection Authority
EPBC Act Environment Protection Biodiversity and Conservation Act 1999
GIS Geographic Information System
ha Hectare
IBRA Interim Biogeographic Regionalisation for Australia
IBSA Index of Biodiversity Surveys for Assessments
km Kilometres
m Metres
mm millimetres
MRL Mineral Resources Limited
NMDS Non-Metric Multi-Dimensional Scaling
NVIS National Vegetation Information System
NWCH North West Coastal Highway
P Priority
PEC Priority Ecological Community
PMST Protected Matters Search Tool
Study Area The database search area (varied according to each parameter)
Survey Area The K.en’s Bore to Or?slow proposgd haul roa!d alignment and buffer, and
associated borrow pit areas totalling approximately 30,238 ha
T Threatened
TEC Threatened Ecological Community
TPFL Threatened and Priority Flora Database
TPRF Threatened and Priority Flora Report Form
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Abbreviation Description

WA Western Australia

WAH Western Australian Herbarium

WoNS Weeds of National Significance
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1 Introduction

1.1 The Project

Mineral Resources Limited (MRL) commissioned 360 Environmental Pty Ltd (360 Environmental)
to undertake a detailed flora and vegetation assessment to support the Ashburton
Infrastructure Project (AIP, the Proposal). The AIP Haul Road involves developing a fully sealed
private haul road that will begin at the boundary of the approved Buckland mine (Bungaroo
South), about 45 km southwest of Pannawonica, and continue for about 150 km westward
towards Onslow.

The Survey Area is approximately 30,238 hectares, comprising the proposed haul road, with a
varying buffer (due to land tenure restrictions) and supporting infrastructure areas such as
borrow pit areas, including a small area adjacent Wheatstone LNG (the Pilbara Ports Authority
(PPA) area) (Figure 1).

A portion of the Survey Area, comprising approximately 6663 ha was included in the desktop
assessment but could not be surveyed because of access limitations. A 1397.27 ha southern
section and a 2,021.20 northern section of the area that could not been accessed has been
extrapolated to provide indicative vegetation mapping.

1.2 Scope and Objectives

The purpose of the assessment was to identify key flora and vegetation values within the Survey
Area to inform the Environmental Impact Assessment (EIA) process and approvals applications
to develop the AIP.

The specific objectives of the assessment were to:

e Undertake a desktop assessment including relevant database searches and a literature
review to compile and summarise existing records of flora and vegetation (including
conservation significant flora and ecological communities) in the vicinity of the Survey
Area

e Undertake two phases of sampling using quadrats and relevés to identify and describe
the vegetation and flora occurring within the Survey Area

e Undertake targeted searching for flora of conservation significance within the Survey
Area

e Compile an inventory of vascular flora based on the results of the field survey
e Produce vegetation and condition mapping based on the results of the field survey

e Extrapolate vegetation mapping to provide a map of indicative vegetation types within
the area that could not be assessed

e Produce a flora and vegetation assessment report

e Supply a geospatial data package prepared in accordance with Index of Biodiversity
Surveys for Assessments (IBSA) requirements.
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This report presents the background, methods, results, and discussion of the two-phase detailed
flora and vegetation assessment undertaken to support the above objectives. Guidance used for
the completion of these objectives are listed in Section 2.1 below.
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2 Background

2.1 Protection of Flora and Vegetation

Western Australian (WA) flora and vegetation is protected formally and informally by legislative
and non-legislative measures, which are as follows:

Legislative measures:

e Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC
Act)

e WA Biodiversity Conservation Act 2016 (BC Act)
e WA Environmental Protection Act 1986 (EP Act)

e WA Biosecurity and Agriculture Management Act 2007 (BAM Act).

Non-legislative measures:

e WA Department of Biodiversity, Conservation and Attractions (DBCA) Priority lists for
flora and ecological communities

e Weeds of National Significance (WoNS)
e Recognition of locally significant populations by DBCA.

These protection mechanisms are supported by guidance documents published by the
Environmental Protection Authority (EPA) and Department of Agriculture, Water, and the
Environment (DAWE):

e Technical Guidance — Flora and Vegetation Surveys for Environmental Impact
Assessment (Environmental Protection Authority, 2016b)

e Matters of National Environmental Significance Significant impact guidelines 1.1
Environment Protection and Biodiversity Conservation Act 1999 (Department of the

Environment, 2013).

Conservation codes used throughout this report are in accordance with Conservation Codes for
WA Flora and Fauna (Department of Biodiversity Conservation and Attractions, 2020a) and
Definitions, Categories and Criteria for Threatened and Priority Ecological Communities
(Department of Environment and Conservation, 2013).

2.2 Biophysical Environment
221 Climate

Two Bureau of Meteorology (BoM) weather stations were consulted due to the large size of the
Survey Area. The closest long-term BoM weather stations with a complete dataset are Onslow
Airport (Station 5017) and Pannawonica Station (Station 5069), located approximately 9 km
north of the western end of the Survey Area, and 45 km north of the eastern end of the Survey
Area respectively (Figure 1).



The long-term mean minimum temperature for Onslow Airport ranged from 13.1°C (July) to
25.1°C (February) (1940 to 2021) and the long-term mean maximum temperature ranged from
25.5°C (July) to 36.5°C (January) (Figure 2) (Bureau of Meteorology, 2021).

The long-term mean minimum temperature for Pannawonica ranged from 12.6°C (July) to
25.2°C (January and February) (1971 to 2021) and the long-term mean maximum temperature
ranged from 26.7°C (July) to 41.0°C (January) (Figure 2) (Bureau of Meteorology, 2021).

The long-term annual average rainfall for Onslow Airport is 307.7 millimetres (mm) (Bureau of
Meteorology, 2021). In 2020, the Onslow Airport weather station recorded 77.4 mm of rainfall,
which is 230.3 mm below the long-term average of 307.7 mm (Bureau of Meteorology, 2021).
The station recorded 253.6 mm of rainfall in January to May 2021, which is 27.6 mm above the
long-term average of 226.0 mm for the same period (Bureau of Meteorology, 2021).

The long-term annual average rainfall for Pannawonica is 403.1 millimetres (mm) (Bureau of
Meteorology, 2021). In 2020, the Pannawonica weather station recorded 263.9 mm of rainfall,
which is 139.2 mm below the long-term average of 403.1 mm (Bureau of Meteorology, 2021).
The station recorded 386.6 mm of rainfall in January to May 2021, which is 80.9 mm above the
long-term average of 305.7 mm for the same period (Bureau of Meteorology, 2021).
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Figure 2: Long term and Monthly Total Rainfall, Maximum and Minimum Temperatures for
Onslow Airport (5017) Weather Station (Bureau of Meteorology, 2021).
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Figure 3: Long term and Monthly Total Rainfall, Maximum and Minimum Temperatures for
Pannawonica (5069) Weather Station (Bureau of Meteorology, 2021).

222 Interim Biogeographic Regionalisation of Australia

The Interim Biogeographic Regionalisation of Australia (IBRA) divides Australia into 89
bioregions based on major biological, geographical, and geological attributes. These bioregions
were subdivided into 419 subregions as part of a refinement of the IBRA framework
(Department of the Environment and Energy, 2016). The Survey Area spans two IBRA bioregions,
and three IBRA subregions (Table 1; Figure 4).

Table 1: IBRA Regions and Subregions within the Survey Area

IBRA Subregion Description

Region (code)

“The Carnarvon bioregion is composed of quaternary alluvial,
aeolian and marine sediments overlying Cretaceous strata. A
mosaic of saline alluvial plains with samphire and saltbush low
shrublands, Bowgada low woodland on sandy ridges and plains,
Snakewood scrub on clay flats, and tree to shrub steppe over
hummock grasslands on and between red sand dune fields.
Limestone strata with Acacia stuartii or A. bivenosa shrubland
outcrop in the north, where extensive tidal flats in sheltered
embayments support mangal.” (Kendrick and Mau, 2002).

Cape Range

Carnarvon (CARO1)

“PIL3 is the Southern section of the Pilbara Craton. Mountainous
area of Proterozoic sedimentary ranges and plateaux, dissected
Hamersley by gorges (basalt, s.hale, and doler.ite.). Mulga low woodland over
(PILO3) bunch grasses on fine textured soils in valley floors, and
Eucalyptus leucophloia over Triodia brizoides on skeletal soils of
the ranges. The climate is Semi-desert tropical, average 300mm
rainfall, usually in summer cyclonic or thunderstorm events.

Pilbara
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(code) Description

| Subregion

Winter rain is not uncommon. Drainage into either the Fortescue
(to the north), the Ashburton to the south, or the Robe to the
west. Subregional area is 6,215,092ha.” (Kendrick, 2001).

“Quaternary alluvial and older colluvial coastal and subcoastal
plains with a grass savannah of mixed bunch and hummock
grasses, and dwarf shrub steppe of Acacia stellaticeps or A.
pyrifolia and A. inaequilatera. Uplands are dominated by Triodia
hummock grasslands. Ephemeral drainage lines support
Eucalyptus victrix or Corymbia hamersleyana woodlands.
Samphire, Sporobolus and mangal occur on marine alluvial flats
and river deltas. Resistant linear ranges of basalts occur across
the coastal plains, with minor exposures of granite. Islands are
either Quaternary sand accumulations, or composed of basalt or
limestone, or combinations of any of these three. Climate is arid
(semi-desert) tropical with highly variable rainfall, falling mainly
in summer. Cyclonic activity is significant, with several systems
affecting the coast and hinterland annually. Subregional area is
2,008,983ha.” (Kendrick and Stanley, 2001).

Roebourne
(PILO4)
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2.2.3 Soil Landscapes and Land Systems

Soil landscapes and land system mapping of WA described broad soil and landscape
characteristics from regional to local scales, ranging from 1:20,000 to 1:250,000 (Department of
Agriculture and Food WA, 2012). The Survey Area intercepts 16 land systems (Table 2; Figure 5).

Table 2: Land systems within the Survey Area

Land System Description

(Department of Agriculture and Food WA, 2012)

Alluvial plains and flood plains supporting snakewood
Cane System 202Cn shrublands, soft and hard spinifex grasslands and
tussock grasslands.

Rugged sandstone hills, ridges, stony footslopes and
Capricorn System 296Cp interfluves supporting low acacia shrublands or hard
spinifex grasslands with scattered shrubs.

Dune fields supporting soft spinifex and minor hard

Dune System 201bu spinifex grasslands.

Sandy plains with linear dunes and broad sandy swales
Giralia System 203Gi supporting hummock grasslands of hard and soft
spinifex with scattered acacia shrubs.

Rough shale hills, stony plains and broad drainage floors

H h Syst 296H
oundstooth System J6Ht supporting hard spinifex grasslands and sparse shrubs.
Bare coastal mudflats (unvegetated), samphire flats,
. . sandy islands, coastal dunes, and beaches, supporting
Littoral Syst 201L . .
ittoral System o1t samphire low shrublands, sparse acacia shrublands and
mangrove forests.
Low mesas and hills of sedimentary rocks supporting
Nanutarra System 296Nn soft and hard spinifex shrubby grasslands.
Newman System 285Ne Rugged !asplllte pIa.tt?aux, ridges and mountains
supporting hard spinifex grasslands.
Undulating sandplains, dunes and level clay plains
Onslow System 2010n supporting soft spinifex grasslands and minor tussock
grasslands.
Peedamulla System »02Pe Gr_avelly plains supporting hard spinifex grasslands and
minor snakewood shrublands.
Robe System 296R0 Low pl_atfeaux, mesas a.nd buttes of Ilrpo_nlte supporting
soft spinifex and occasionally hard spinifex grasslands.
Sherlock System 2965k St.ony alluvial plains supporting sna.kgwood shrublands
with patchy tussock grasses and spinifex grasslands.
Stuart System 2965t Gently undulating stony plains supporting hard and soft

spinifex grasslands and snakewood shrublands.

Stony plains and low ridges of sandstone and other
Tanpool System 202Tp sedimentary rocks supporting hard spinifex grasslands
and snakewood shrublands.
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Land System Description

(Department of Agriculture and Food WA, 2012)

Broad sandy plains, pebbly plains and drainage tracts
Uaroo System 202Ua supporting hard and soft spinifex hummock grasslands
with scattered acacia shrubs.

Stony plains, alluvial plains and drainage lines

Urandy System 296Uy supporting shrubby soft spinifex grasslands.

224 Hydrography

Hydrographic features intersecting and in the vicinity of the Survey Area are described in Table
3 and shown in Figure 5 (Department of Water and Environmental Regulation, 2016).

Table 3: Hydrographical Features in the Vicinity of the Survey Area

Hydrographical

Description

Feature
Major river flowing north-westerly from its source located west of the
Cane River Hamersley Range, through the Cane River Conservation Park and the Onslow

Coastal plain, before discharging into the Indian Ocean at Yardie Landing
approximately 35 km northeast of Onslow.

Major tributary merging with Mungarathoona Creek and joining the Robe
Red Hill Creek River. The Red Hill Creek is 37.9 km long, and its elevation varies from 215 m to
116 m over its length.

Minor
Tributary of
the Cane River

A minor tributary that traverses the Survey Area and flows between the Cane
River and the Onslow Estuarine Tidal Flat.

Minor
Tributary of
the Cane River

A minor tributary that traverses the Survey Area. The minor tributary flows
parallel to the Cane River before joining it.

Significant A significant stream that traverses the western end of the Survey Area and
Stream flows into the Onslow estuarine tidal flat.

Estuarine tidal flat subject to tidal inundation.
The isolated north-western portion of the Survey Area, located within Pilbara

Onslow
Estuarine Tidal Port Authority (PPA area) tenure (illustrated in Figure 1 above) is less than one
Flat kilometre south of the coastline within this hydrographic feature. Regular

seasonal flooding is a natural part of the ecosystem in this location, triggered
by the passage of tropical cyclones and storms within the region.

360 Environmental Pty Ltd 10
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23 Biological Environment

2.3.1 Broad Vegetation Associations

Mapping of pre-European broad vegetation within WA was completed on a broad scale
(1:12,000,000) by Beard (1976). These vegetation types were later re-assessed by Shepherd et al.
(2002), resulting in 819 vegetation associations within WA.

Thirteen vegetation systems associations are mapped within the Survey Area (Table 4, Figure 6).
Descriptions of these vegetation systems associations and their representation on a sub-regional
scale are provided in Table 4.
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Table 4: Representation of Broad Vegetation Types within the relevant Subregion (Department of Biodiversity Conservation and Attractions,

2019a)

System and
Vegetation
Association

Description

Pre-
European
(ha)

Current (ha)

Representation across the Cape Range (CARO1) sub-region

Remaining

(%)

Current
Extent
Managed in
DBCA Lands
(%)*

Within
Survey Area
(ha)

Cape Yannare

Coastal Plain 127 Tidal mud flat 100,987.52 99,790.74 98.81 0.42 39.88
Cape Yannare Shrub-steppe. Hummock grassland with scattered shrubs or
Coastal Plain 670 | mallee (Triodia spp., Acacia spp., Grevillea spp., Eucalyptus spp.) 147,808.61 147,792.06 99.99 1167 4717.37
Cape Yaanare Shrub-steppe: Hummock grassland Wlt.h scattered shrubs or 221,820.23 221,812.78 100.00 25.04 83131
Coastal Plain 98 | mallee (Triodia spp., Acacia spp., Grevillea spp., Eucalyptus spp.)
Cape Yanr\are Tecticornia spp. communities in saline areas 29,193.60 28,442.66 97.43 15.87 13.59
Coastal Plain 676
Representation across the Hamersley (PILO3) sub-region
Hummock grassland with scattered bloodwoods and snappy
Hamersley 82 gum (Triodia spp., Corymbia dichromophloia, Eucalyptus 2,177,573.90 | 2,165,224.21 99.43 13.57 3.40
leucophloia)
OnS|O\.N Coastal Shrub-steppe: Hummock grassland Wlt.h scattered shrubs or 26,057.99 26,057.99 100.00 0.01 431013
Plain 605 mallee (Triodia spp., Acacia spp., Grevillea spp., Eucalyptus spp.)
Stuart Hills 103 | >"ruP-steppe. Hummock grassland with scattered shrubs or 614,056.46 | 613,923.76 99.98 4.99 3094.31

mallee (Triodia spp., Acacia spp., Grevillea spp., Eucalyptus spp.)

360 Environmental Pty Ltd
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System and Current
Vegetation Description Pre- Remaini Extent Within
emaining :
Association European Current (ha) (%) Managed in | Survey Area
(ha) - DBCA Lands (ha)
(%)*
hrub- .H k I ith h
Stuart Hills 583 | SParse shrub-steppe. Hummock grassland with sparse shrubs 240,724.25 | 240,724.25 100.00 41.16 10624.14
(Triodia spp., Acacia spp.)
Low woodland or open low woodland. Other acacia, banksia,
Stuart Hills 612 | PEPPerMInt, cypress pine, casuarina, York gum, Acacia spp., 476.16 476.16 100.00 N/A 186.76
Banksia spp., Agonis flexuosa, Callitris spp., Allocasuarina spp.,
Eucalyptus loxophleba.
Representation across the Roebourne (PIL04) sub-region
Onslon Coastal | Low woodland, open low \{voodland,.or sparse woodland. Mulga 5,235.61 5235.61 100.00 N/A 479.9
Plain 29 (Acacia aneura) and associated species
Onslow Coastal
Plain 585 Scrub or very open scrub / Grass-steppe 144,781.51 144,769.91 99.99 62.89 4870.21
Onslow Coastal | Shrub-steppe. Hummock grassland with scattered shrubs or
2,103.7 2,103.7 100. N/A .
Plain 606 mallee (Triodia spp., Acacia spp., Grevillea spp., Eucalyptus spp.) 32,103.70 32,103.70 00.00 / 936.80
Woodland other. Wheatbelt; York gum, salmon gum etc.
0nS|O\.N Coastal | (Eucalyptus onophleba,. E. salmonophl.ma).. GO|(.ije|dS; gimlet, 2117.88 2117.83 100.00 10.23 130.49
Plain 641 redwood etc. (E. salubris, E. oleosa). Riverine; rivergum (E.
camaldulensis). Tropical; messmate, woolybush
*As a portion of the current extent
360 Environmental Pty Ltd 14
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Environmentally Sensitive Areas

Environmentally Sensitive Areas (ESAs) are declared by the Department of Water and

Environmental Regulation (DWER) to prevent the degradation of important environmental

values such as Threatened flora, Threatened Ecological Communities (TECs) or significant
wetlands (Western Australian Government, 2005). ESAs are defined as:

(a)

(b)

(c)

(e)
(f)

(g)

(h)

(i)

)

A declared World Heritage property as defined in section 13 of the Environment
Protection and Biodiversity Conservation Act 1999 of the Commonwealth

An area that is included on the Register of the National Estate, because of its natural
heritage value, under the Australian Heritage Council Act 2003 of the Commonwealth

A defined wetland and the area within 50 m of the wetland

The area covered by vegetation within 50 m of rare flora, to the extent to which the
vegetation is continuous with the vegetation in which the rare flora is located

The area covered by a threatened ecological community

A Bush Forever site listed in ‘Bush Forever’ Volumes 1 and 2 (2000), published by the
Western Australia Planning Commission, except to the extent to which the site is
approved to be developed by the Western Australia Planning Commission, as described
in subclause (3)

The areas covered by the following policies:
(i) The Environmental Protection (Gnangara Mound Crown Land) Policy 1992
(ii) The Environmental Protection (Western Swamp Tortoise) Policy 2002.

The areas covered by the lakes to which the Environmental Protection (Swan Coastal
Plain Lakes) Policy 1992 applies

Protected wetlands as defined in the Environmental Protection (South West Agricultural
Zone Wetlands) Policy 1998

Areas of fringing native vegetation in the policy area as defined in the Environmental
Protection (Swan and Canning Rivers) Policy 1998.

No ESAs occur within the Survey Area (Figure 7). The nearest ESAs are:

A series of offshore islands, the closest being Ashburton Island, approximately 13 km
north of the PPA portion of the Survey Area.

A 96.9 km stretch of coastline on the eastern side of the Exmouth Gulf. The ESA is
located approximately 30.0 km west of the western portion of the Survey Area, and
25.4 km southwest of the PPA portion of the Survey Area.

A series of wetlands surrounding the Fortescue River, which are located approximately
97.8 km northeast of the eastern end of the Survey Area.

A defined area north of Millstream Chichester National Park, which is located
approximately 106.9 km northeast of the eastern end of the Survey Area.

A defined area located 102.4 km south of the eastern end of the Survey Area.
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2.3.3 Conservation Areas

A small portion of the Survey Area (approximately 19 ha) overlaps the north-eastern portion of
the Cane River Conservation Park, which is vested under the Conservation Commission of
Western Australia (Figure 7).

Other conservation areas near the Survey Area are (Department of Biodiversity Conservation
and Attractions, 2019b):

e Unallocated Crown Land (LR3046/473), vested under the department of Planning, Lands
and Heritage — located approximately 1 km south of the Survey Area

® Unallocated Crown Land (LR3115/822), vested under the department of Planning, Lands
and Heritage — located approximately 40 km south of the Survey Area

e Barlee Range Nature Reserve (R 26808), vested under the Conservation Commission of
Western Australia — located 104 km south of the Survey Area

e Millstream Chichester National Park (R 30071), vested under the Conservation
Commission of Western Australia — located 98 km northeast of the eastern end of the

Survey Area.

In addition, the Onslow estuarine tidal flat, which overlaps the northwestern portion of the
Survey Area, is listed in the EPA Redbook as a Recommended Conservation Reserve
(Environmental Protection Authority, 2017).
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3 Methods

The detailed flora and vegetation survey documented by this report was undertaken in
accordance with relevant EPA (Environmental Protection Authority, 2016b) and DAWE
guidelines (Department of the Environment, 2013) (see Section 2.1).

3.1 Desktop Assessment

3.1.1 Literature Review

Background information on the Survey Area and surrounds was compiled prior to the field
survey (see Sections 2.2 and 2.3). Historical vegetation mapping conducted by Beard (1976) and
Shepherd et al. (2002), land systems mapping (Department of Agriculture and Food WA, 2012),
and the IBRA classification system (Kendrick, 2001; Kendrick and Stanley, 2001; Kendrick and
Mau, 2002) were consulted to provide broad contextual knowledge of the vegetation units likely
to be encountered within the Survey Area.

The literature review also considered a selection of biological reports detailing assessments
undertaken in the region, that were either publicly available or provided by MRL:

e West Pilbara Project Ashburton East Rail Route Flora and Vegetation Scoping Study
(Astron Environmental Services, 2008a)

e West Pilbara Project Onslow Rail Route Flora and Vegetation Survey (Astron
Environmental Services, 2008b)

e Flora and Vegetation of the CS2 — Tubridgi — Wheatstone Gas Pipeline Project Area
(Mattiske Consulting Pty Ltd, 2013)

e Flora and vegetation survey and terrestrial fauna survey for the Pilbara Regional Waste
Management Facility (Phoenix Environmental Sciences, 2017)

e Detailed flora and vegetation survey for the Pilbara Waste Management Facility
(Phoenix Environmental Sciences, 2018)

® Flora, Vegetation and Fauna Habitat Assessment at Bourne Highway (Rio Tinto Iron Ore,
2018)

e Eliwana and Flying Fish Level 2 Flora and Vegetation Survey (Phase 2) (Ecoscape
(Australia) Pty Ltd, 2015).

3.1.2 Database Searches

Database searches were undertaken to compile a list of potential flora and identify potential
conservation significant flora and ecological communities within or surrounding the Survey Area
(Table 5). The search area for each parameter was varied to reflect distances recommended by
DBCA. The search areas are herein referred to collectively as the Study Area.

Currently listed Priority Ecological Communities (PEC) and TECs that occur within the Pilbara and
Carnarvon bioregions were examined to determine if any corresponded with the Survey Area
(Department of Biodiversity Conservation and Attractions, 2018; Department of Biodiversity
Conservation and Attractions and DBCA, 2020). In addition, an EPBC Protected Matters Search
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(PMST) was undertaken to identify the potential for Matters of National Environmental
Significance (MNES) to occur within or surrounding the Survey Area (Department of Agriculture
Water and the Environment, 2020a).

Table 5: Database Searches

Database Name ‘ Date Received ‘ Search Target ‘ Search Area

Threatened and Priority Ecological

Communities database search 50 km buffer
(Department of Biodiversity 12 June 2020 TECs and PECs around the Survey
Conservation and Attractions, 2020c) Area

— DBCA Reference 12-0620EC

Threatened and Priority Flora List

(TPFL) database search (Department 50 km buffer

of Biodiversity Conservation and 25 May 2020 around the Survey
Attractions, 2020d) — DBCA Area

Reference 33-0520FL Threatened and

Western Australian Herbarium flora Priority Flora

database search (Department of 50 km buffer
Biodiversity Conservation and 25 May 2020 around the Survey
Attractions, 2020e) — DBCA Area

Reference 33-0520FL

NatureMap (Department of Threatened and

- . . . 20 km buffer
Biodiversity Conservation and 3 June 2020 Priority Flora and around the Surve
Attractions, 2020b) inventory of ¥

. Area
potential flora
Protected Matters Search Tool Commonwealth 50 km buffer
(Department of Agriculture Water 3 June 2020 listed Threatened  around the Survey
and the Environment, 2020a) flora and TECs Area
3.1.3 Likelihood of Occurrence

Conservation significant flora taxa identified by the desktop assessment were examined to
determine their likelihood of occurrence within the Survey Area, both prior and post field survey.
The assessment was completed based on the criteria presented in Table 6.

Table 6: Likelihood of Occurrence Criteria

Rank ‘ Criteria
Previously . .
Recorded The taxon has been previously recorded in the Survey Area
High e There are existing records of the taxon in close proximity to the Survey Area
(Likely to occur) (within 20 km):

o The taxon is strongly linked to a specific habitat, which is present in the
Survey Area; or
o The taxon has more general habitat preferences, and suitable habitat is

present.
Medium e There are existing records of the taxon from the locality (within 50 km),
(May potentially however:
occur) o The taxon is strongly linked to a specific habitat, of which only a small

amount is present in the Survey Area; or
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o The taxon has more general habitat preferences, but only some suitable
habitat is present.
e There is suitable habitat in the Survey Area, but the taxon is recorded
infrequently in the locality.

Low. e The taxon is linked to a specific habitat, which is absent from the Survey Area;

(Unlikely to or

oceur) e Suitable habitat is present, however there are no existing records of the taxon
from the locality despite reasonable previous search effort in suitable habitat;
or

e There is some suitable habitat in the Survey Area, however the taxon is very
infrequently recorded in the locality.
3.2 Field Surveys

The field surveys were undertaken across seven field trips to collect data from the Survey Area
(Table 7). The survey effort is demonstrated in Figure 8. Trips 3 and 5 are not included in this
report as they were terrestrial vertebrate fauna surveys.

Table 7: Field Trips

Person

Phase Trip Personnel Field
Days

Megan Stone

Establishment of flora sites 5-15 Ben Eckermann
1 within the proposed Haul Road June 36
alignment on Peedamulla Station. 2020 Colleen McDonald

Lukas Geidans

Establishment of flora sites
within the proposed Haul Road
alignment on Red Hill Station
(eastern portion only).

Establishment of flora sites
within proposed borrow pit areas

occurring between Onslow Road Megan Stone

1 and the North West coastal 22 Sep Simon Colwill

(Dry) 2 Highway (NWCH) and proposed -Z;Z%Ct Colleen McDonald 36
borrow pit areas adjacent east of Bridget Duncan
NWCH.

Establishment of infill flora sites
on Peedamulla Station.

Targeted Searching on
Peedamulla Station and eastern
portion of Red Hill Station.

Establishment of flora sites
27-30 Megan Stone

within proposed borrow pit areas
. Oct 4
occurring east of NWCH, on Simon Colwill
. 2020
Peedamulla Station.
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A441AA Revad Flora and Vegetation Assessment
n Ashburton Infrastructure Project 8 BD

Mineral Resources Limited

environmental

Person
Phase Trip Personnel Field
Days
Establishment and sampling of
flora sites in proposed Haul Road
connecter at the eastern end of Simon Colwill
the proposed Haul Road 17-24 Ben Eckermann
6 . . Mar ) 24
Resampling of flora sites 2021 Bridget Duncan
established in 2020 Grant Buller
Targeted Searching for
conservation significant flora
Resampling of flora sites
established in 2020
Targeted Searching with a focus Simon Colwill
on Priority 1 taxon Abutilon sp. 9-16 Bridget Duncan
7 Onslow (F. Smith s.n. 10/9/61) Apr Grant Buller 24
and taxa that would not have 2021
been present at the time of the Scott Walker
2 2020 surveys due to low rainfall
(Post prior to the surveys)
Wet)
Resampling of flora sites
established in 2020
Targeted Searching with a focus
on taxa that would not have been 27 Apr Simon Colwill
present at the time of the 20?0 _a Ben Eckermann
8 surveys due to low rainfall prior ) 24
to the surveys) May Bridget Duncan
2021 Grant Buller
Establishment of flora sites and
targeted searching within the
Pilbara Port Authority portion of
the Survey Area
Establishment of flora sites and 19-
9 targeted searching in additional 24 Ben Eckermann 3
Survey Area added to the Project May Bridget Duncan
April 2021 2021
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3.2.1 Field Personnel

The flora and vegetation surveys were led by Principal Botanist Megan Stone. Megan has 10
years’ experience conducting surveys of similar scope throughout Western Australia. Megan was
supported by Pilbara specialists Ben Eckermann and Simon Colwill, and ecologists Colleen
McDonald, Bridget Duncan, Lukas Geidans, Grant Buller, and Scott Walker.

Table 8: Field Personnel

Personnel Flora Licence ‘ [ Trips

Megan Stone FB62000253 Technical Lead 1,2,4
Ben Eckermann FB62000262 Team Lead, taxonomy 1,6,8,9
Simon Colwill FB62000037 Team Lead, specimen management, taxonomy 2,4,6,7,8
Colleen McDonald = FB62000148 Field Support, data management, reporting 1,2
Bridget Duncan FB62000272 Field Support, data management, reporting 2,6,7,8,9
Lukas Geidans N/A Field Support 1
Grant Buller FB62000321 Field Support, data management 6,7,8
Scott Walker FB62000149 Field Support 7
3.2.2 Establishment of Flora Sites

Indicative flora sites were identified prior to each field survey using aerial photography to
estimate broad vegetation patterns within the Survey Area. The location and number of flora
sites completed were adjusted on site to achieve sites most representative of the vegetation.

At least three flora sites were sampled in each vegetation type observed within the Survey Area,
where possible. Some vegetation types that were not large enough to accommodate three flora
sites, or had limited unburnt vegetation, had only one or two sites sampled.

Quadrats were 50 x 50 m, typically with corners aligned to northwest, northeast, southeast and
southwest, and accurately measured using measuring tapes. As a minimum, the north west
corner of each quadrat was permanently demarcated with an steel fence dropper, and where
possible a fence dropper was also installed in the south east corner. Relevés comprised
unbounded sites of approximately 50 x 50 m where possible, or alternate configurations
approximately equating to 2500 m2. A comprehensive record of the flora present at the time of
sampling was recorded for both quadrat and relevé sites, the primary difference between the
two being that relevés were not permanently marked.

Flora site location was recorded using a handheld GPS unit, with points recorded at each corner
of a quadrat, the start and finish point of linear relevés, and the central point of circular relevés.

At each flora site, the following was recorded using a Fulcrum mobile data collection device:
e Site code
e Date and personnel

e Landform and soil description

360

environmental



e Relevant site descriptors including slope, aspect, and fire history

e Inventory of vascular flora including the approximate average height and percentage
foliar cover for each taxon recorded

e Vegetation description in accordance with National Vegetation Information System
(NVIS), Level 6 ‘sub-association’, whereby the dominant growth form, height, cover, and
species (up to five species) for the three traditional strata (upper, mid, and ground) are
described

e \Vegetation condition in accordance with the Eremaean and Northern Botanical
Provinces vegetation condition scale (Environmental Protection Authority, 2016b), and
evidence of disturbance (for example clearing, rubbish, feral animals, weed incursion
and evidence of feral animals) where present

e Photograph of the vegetation.

In 2020, 180 flora sites were established within the Survey Area. In 2021 an additional 48 flora
sites were established as either infill sites or to account for increases to the Survey Area, totalling
228 sites overall (comprising 132 quadrats and 96 relevés). Furthermore, in 2021, 179 out of 180
sites established in 2020 were resampled.

In addition to flora sites, 286 mapping notes were undertaken to aid vegetation mapping and
delineation.

3.2.3 Opportunistic Flora

Additional flora taxa observed opportunistically adjacent to flora sites or while traversing on
foot within the Survey Area were also recorded. Where populations of conservation significant
flora taxa, Declared Pests (DPs) or WoNS were encountered, a GPS location and a count of the
individuals present was recorded.

3.24 Targeted Searching

Prior to the survey a list of conservation significant flora with the potential to occur within the
Survey Area was compiled (see section 3.1.3). Field personnel familiarised themselves with
photographs, reference samples and descriptions of these taxa before conducting the survey.

The entire Survey Area was not systematically searched. Rather, targeted searching focussed on
habitat suitable for Threatened flora and Priority 1 and Priority 2 flora.

Personnel also actively searched for potential conservation significant flora taxa in and around
flora sites, while traversing on foot within the Survey Area and in known locations or preferred
habitat encountered in the field.
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Where Threatened or Priority flora were encountered in the field a GPS location and a count of
individuals was recorded, followed by a search in areas adjacent to determine population extent.
Specimens of any potential conservation significant flora that could not be identified in the field
were collected for identification and lodgement at the Western Australian Herbarium (WAH).

In the case of a single species (Abutilon sp. Onslow (F. Smith s.n. 10/9/61)), targeted searches
were conducted outside of the Survey Area at the request of MRL. These searches were
conducted on foot with long linear transects, as well as using a helicopter as personnel were not
permitted outside of the Survey Area boundaries. At numerous points on these searches,
estimated counts of the species per 2500 m? (equivalent to a 50x50 m quadrat) were made,
which was then used to create an estimate density map of the area.

3.2.5 Taxonomy and Nomenclature

Where identification of plant taxa was not possible in the field, specimens were collected for
identification using resources at the WAH. Identification of flora collections was completed by
experienced taxonomists Pierre-Louis De-Kock, Ben Eckermann, Simon Colwill and Megan Stone
at the WAH. Any difficult specimens were submitted to WAH specialists for formal identification.

The finalised species list was checked against FloraBase (Western Australian Herbarium, 2021)
for taxonomic currency, and to determine the conservation status and known distribution of
each taxon. Introduced species were checked against the current BAM Act Declared Plants list
and the WOoNS list to determine their status (Department of Agriculture Water and the
Environment, 2021; Department of Primary Industries and Regional Development, 2021).

Any conservation significant flora taxa, including potential Threatened and Priority species,
range extensions and potential new taxa were submitted to the WAH for verification and
lodgement. Where relevant, Threatened and Priority Flora Report Forms (TPRFs) were
submitted to DBCA.

3.2.6 Floristic Analyses

Statistical analysis of flora site data was undertaken in accordance with EPA guidelines (2016b)
for a detailed flora and vegetation survey.

3.2.6.1 Multivariate Analysis

The vegetation composition of each flora site was compared using absence presence values of
species recorded from quadrat data and analysed using multivariate analysis tools in Primer v6.
Absence presence values were tested for similarity using the Bray-Curtis coefficients and
vegetation units were defined based on approximately 40-100% similarity and distinguished
visually in a dendrogram and Non-Metric Dimensional Scaling (NMDS) cluster analysis. The
analysis was undertaken on a data matrix comprising 242 vascular flora taxa and 227 flora sites.
Relevés were included in the analysis as they were undertaken with a high level of accuracy for
this survey, and the only difference from the quadrats was that they were not permanently
marked.
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Singletons (flora taxa recorded at only one site), were excluded from the analysis as due to the
properties of the Bray-Curtis coefficient singletons are seen as ‘indicators’ for grouping and
therefore bias results. Annual taxa were removed as their presence can be variable across such
an extensive Survey Area as the result of both temporal and spatial rainfall patterns.
Unidentified or partially identified flora taxa were also removed based on their ambiguity.

One flora site, PPRO1 was not included in the analysis because it comprised only two species, a
singleton and a partially identified flora taxon, which were both excluded from the analysis for
the reasons described above.

3.2.6.2 Species Accumulation Curve

Species accumulation curves were plotted using Primer v6 to determine the adequacy of the
survey. The treatments comprised Sobs (Mao Tao), to reflect the number of species observed
(based on a given total of species recorded), and richness estimators Chao 1, Chao 2, Jacknife 1,
Bootstrap and Michaelis-Menton to predict the total number of flora taxa that could potentially
be recorded. Species accumulation curves were calculated using data collected from flora sites.
All flora taxa, both annual and perennial, within each flora site were used in generating the
species accumulation curve, except for unknown flora taxa that could only be tentatively
identified.

3.2.7 Vegetation Unit and Condition Mapping

Broad vegetation and condition mapping was conducted in the field, with boundaries delineated
over aerial photography, at a scale of 1:5,000. Broad vegetation units were refined based on
taxonomic identification of flora collections, analysis of data collected from quadrats and
relevés, and mapping notes made during the field survey. Vegetation condition mapping was
refined based on site data and mapping notes. Finalised polygons were digitised and produced
as electronic mapping data using GIS software.

3.2.8 Extrapolated Vegetation Unit Mapping

In areas where field surveys were not conducted due to access constraints and vegetation
mapping was extrapolated, boundaries were delineated over aerial photography at a scale of
1:5,000. Information gathered from the accessible portions of the Survey Area during field
surveys (including flora site data, mapping notes, vegetation mapping) was used in conjunction
with background information such as broad scale vegetation and land systems mapping to
estimate vegetation types present with the Extrapolation Area. Finalised polygons were digitised
and produced as electronic mapping data using GIS software.
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3.3 Limitations

Limitations and constraints of the flora and vegetation assessment are detailed in Table 9.

Table 9: Survey Limitations

Variable

Survey Scope

Availability of
data and
information

Site Access

Constraint . .
Potential Constraints on Survey Outcomes

(Yes/Partial/No)

No The detailed flora and vegetation surveys were undertaken in
accordance with EPA Technical Guidance: Flora and
vegetation surveys for environmental impact assessment
(Environmental Protection Authority, 2016b), and are
appropriate to support approvals applications.

Targeted searching for flora of conservation significance was
undertaken, however as per standard practice in the Pilbara
systematic searches were not feasible. Rather, targeted
searching focussed on habitat suitable for Threatened flora
and P1 and P2 flora within the proposed development
footprint.

No All data required to complete the scope of works including
regional and local contextual information was available.

Yes Most of the Survey Area was accessed by helicopter, vehicle
and on foot.

One section of the Survey Area could not be accessed due to
pastoral leaseholder restrictions. This area was included in the
background information and desktop assessment compiled for
this report, but no field surveys or associated results have
been assessed as part of this report.

A 1397.27 ha southern section and a 2,021.20 ha northern
section of the area that could not been accessed has been
extrapolated to provide indicative vegetation mapping.

Survey Intensity
and resources

No 228 flora sites (comprising quadrats and relevés) were
sampled across the Survey Area. An additional 286 mapping
notes were undertaken to aid vegetation mapping and
delineation.

Given the size of the Survey Area it was not feasible to
systematically survey the Survey Area. Additional flora taxa,
and populations of conservation significant flora taxa and
weed taxa would likely be recorded with additional survey
effort.

Sufficient time was allocated to the flora and vegetation
surveys, given the size and complexity of the Survey Area, the
expected level of survey intensity and that a portion of the
Survey Area could not be accessed.

The survey effort was considered adequate to assess the flora

and vegetation values of the Survey Area and provide the
information required to support approvals applications.




VELELIE

Experience

Timing,
weather, season

Life forms
sampled

Mapping
reliability
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Constraint
(Yes/Partial/No)

Potential Constraints on Survey Outcomes

No The flora and vegetation surveys were led by Principal
Botanist Megan Stone. Megan has over 10 years’ experience
conducting surveys of similar scope throughout Western
Australia and is a specialist in the Pilbara region. Megan was
supported by Pilbara specialists Ben Eckermann and Simon
Colwill, and ecologists, Bridget Duncan, Grant Buller, Colleen
McDonald, Lukas Geidans and Scott Walker.

Identification of flora collections was completed by
experienced Pilbara taxonomists Pierre-Louis de Kock, Ben
Eckermann, Simon Colwill, Frank Obbens and Megan Stone at
the WAH. Relevant WAH specialists were consulted for
difficult specimens, and any specimens with novel
characteristics were submitted to the WAH for formal
identification.

No Seven flora and vegetation field surveys were undertaken
across the broader Survey Area during 2020 and 2021. These
included surveys undertaken during the recommended
primary survey period for the Eremaean Botanical Province as
per the EPA Technical Guidance, i.e., 6-8 weeks post wet
season (March to June), and surveys undertaken during the
dry season.

Partial The Survey Area was traversed on foot and representative
sites of all remnant vegetation was sampled. All flora taxa
encountered within the Survey Area were recorded.

A total of 455 vascular flora taxa were recorded from the
Survey Area, comprising 96.0% native flora taxa and 4.0%
introduced flora taxa. Of these, seven were identified to
species level but not to variant or subspecies level, including
Eremophila forrestii subsp. ?viridis (P3, if confirmed).

An additional 92 taxa could not be identified to species level
because they were sterile at the time of the survey. None of
the unconfirmed flora were considered likely to be analogous
to any of the conservation significant flora species identified
with a medium, high, or confirmed likelihood of occurrence by
the database searches.

No Vegetation types were described and mapped based on field
observations, quadrat and relevé data and additional mapping
notes taken during the field survey.

High resolution aerial mapping current at the time of the
survey was used to differentiate all vegetation greater than
1 hain size.

Mapping reliability within the accessible portion of the Survey
Area ranged from very high, in areas where flora sites and
mapping notes were completed within intact vegetation, to
moderate or low in areas that were severely burnt, or water
stressed.

Mapping in the Extrapolation area is indicative only and
reliability is low as the area has not been ground truthed by a
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Constraint

Variable : Potential Constraints on Survey Outcomes
(Yes/Partial/No)

field survey. Most of the Extrapolation Area is not adjacent to
areas mapped and ground truthed within the surveyed
portion of the Survey Area. It is possible there are vegetation
types within the Extrapolation Area that did not occur within
the surveyed portion of the Survey Area

Disturbances No No disturbances occurred during any of the surveys.

(fire, flood etc.) Areas of disturbance associated with old borrow pits, access
tracks, cattle grazing, and trampling, weeds and frequent fire
were recorded but were not a constraint on the results of the
survey.

Completeness No Given the size of the Survey Area, it was not systematically
surveyed. Rather, where possible, three representative flora
sites were sampled in each vegetation type, except in those
not large enough to accommodate three sample sites. All
vegetation types were surveyed and delineated within the
Survey Area.
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4.1
411

Results

Desktop Assessment

Database Searches

Database searches identified 29 conservation significant flora taxa occurring within 50 km of the

Survey Area (Figure 9; Appendix B), comprising:

No Threatened taxa

Four Priority 1 taxa: Abutilon sp. Onslow (F. Smith s.n. 10/9/61), Bothriochloa decipiens
var. cloncurrensis, Helichrysum oligochaetum, and Triodia mallota

Two Priority 2 taxa: Dicladanthera glabra, and Paspalidium retiglume

Eighteen Priority 3 taxa: Abutilon sp. Pritzelianum (S. van Leeuwen 5095), Carpobrotus
sp. Thevenard Island (M. White 050), Cyanthillium gracile, Eleocharis papillosa,
Eragrostis surreyana, Eremophila forrestii subsp. viridis, Euphorbia australis var. glabra,
Glycine falcata, Indigofera sp. Bungaroo Creek (S. van Leeuwen 4301), Owenia acidula,
Sida sp. Barlee Range (S. van Leeuwen 1642), Solanum sp. Red Hill (S. van Leeuwen et
al. PBS 5415), Stackhousia clementii, Stylidium weeliwolli, Terminalia supranitifolia,
Themeda sp. Hamersley Station (M.E. Trudgen 11431), Triodia pisoliticola, and
Triumfetta echinata

Five Priority 4 taxa: Acacia bromilowiana, Goodenia nuda, Livistona alfredii, Ptilotus
mollis, and Rhynchosia bungarensis.

No State or Commonwealth listed TECs were identified by the database searches. Six State listed

PECs occur within 30 km of the Survey Area (Department of Biodiversity Conservation and
Attractions, 2020c) (Figure 9):

Tanpool Land System (Priority 1) — partly overlaps with the central portion of the Survey
Area

Robe Valley Mesas (Priority 1) - occurs 16.3 km north of the eastern end of the Survey
Area

Triodia pisoliticola (previously Triodia sp. Robe River) assemblages of mesas of the West
Pilbara — occurs 18.9 km north of the eastern end of the Survey Area

Peedamulla Swamp Community (Priority category has not been evaluated) - occurs
19.4 km north of the Survey Area

Robe Valley Pisolitic Hills (Priority 1) - occurs 21.5 km north of the Survey Area

Sand Sheet vegetation (Robe Valley) (Priority 1) - occurs 27.8 km north of the Survey
Area.

1 One taxon identified by NatureMap was excluded as it considered to be an erroneous record. The taxon Isotropis forrestii was
not identified by the DBCA database searches and when check against the florabase distribution map was not shown to occur in
the location identified by NatureMap.
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4.1.2 Literature Review
The key findings of the literature review are summarised in Appendix A.

An additional 20 taxa were identified by the literature review that were not identified in the
database searches:

e One Threatened taxa: Thryptomene wittweri
e One Priority 1 taxa: Calotis squamigera

e Three Priority 2 taxa: Ipomoea racemigera, Scaevola sp. Hamersley Range basalts (S. van
Leeuwen 3675), and Tetratheca fordiana

e Thirteen Priority 3 taxa: Acacia daweana, Acacia subtiliformis, Atriplex flabelliformis,
Eragrostis crateriformis, Eremophila magnifica subsp. velutina, Geijera salicifolia,
Grevillea subterlineata, Indigofera gilesii, Pilbara trudgenii, Rhagodia sp. Hamersley (M.
Trudgen 17794), Rostellularia adscendens var. latifolia, Sida sp. Hamersley Range (K.
Newbey 10692), and Triodia sp. Mt Ella (M.E. Trudgen 12739)

e Two Priority 4 taxa: Eremophila magnifica subsp. magnifica, and Lepidium catapycnon.
These taxa were not included in the flora likelihood assessment as all were considered highly

unlikely to occur within the Survey Area, due to distance from the Survey Area (identified during
database searches from distant reviewed literature) and their known habitat.

4.1.3 Pre-Survey Likelihood of Occurrence Assessment

The pre-survey likelihood of occurrence assessment identified that of the 29 conservation
significant flora taxa identified by the database searches:

e Three had previously been recorded within the Survey Area

e Twelve were considered to have a high likelihood of occurrence

e Fourteen were considered to have a medium likelihood of occurrence
* None were considered to have a low likelihood of occurrence.

The twelve taxa considered to have a high likelihood of occurrence prior to the survey are listed
below, along with rationale:

e Abutilon sp. Onslow (F. Smith s.n. 10/9/61) (P1): This species has been recorded less
than 1 km from the Survey Area, on a landform continuing into the Survey Area. The leaf
and fruit of this species is distinctive for identification, however, may not be present in
poor conditions.

e Dicladanthera glabra (P2): A distinctive low shrub that occurs in deep incised gullies with
high water flow. This species was recorded 16.9 km away, with potential for habitat to
exist within the Survey Area.

e Abutilon sp. Pritzelianum (S. van Leeuwen 5095) (P3): A low shrub occurring on sandy
plains, recorded 8.3 km away. This species has a distinctive leaf and fruit, however, may
not be present in poor conditions.
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e Indigofera sp. Bungaroo Creek (S. van Leeuwen 4301) (P3): A distinctive erect mid to tall
shrub that is relatively common through drainage areas of the Pilbara. This species is
easily distinguishable from the more common Indigofera monophylla due to its
appressed hairs and is likely to occur throughout the Survey Area.

e Owenia acidula (P3): This species is a tree, with a record 5.2 km south of the Survey
Area. The habitat that the species is previously recorded in may extend into the Survey
Area. This species is easily distinguishable in the field due to its size and leaf structure.

e Sida sp. Barlee Range (S. van Leeuwen 1642) (P3): A small grey shrub that is readily
distinguished from similar species due to its indumentum and leaf shape. This species is
found on the high ridges of large rocky gullies that may be present in the Survey Area.

e Solanum sp. Red Hill (S. van Leeuwen et al. PBS 5415) (P3): This species is a low green
shrub, with sticky glandular indumentum. This species can appear similar to other
glandular Solanum spp. and will be collected heavily if encountered. It grows in the high
rocky ridges of large gullies which may be present in the Survey Area.

e Stackhousia clementii (P3): Recorded 7.7 km from the Survey Area, this species grows in
skeletal soils, and sands that are present throughout the entire Survey Area. This species
will be difficult to spot, and identify in the field, so any individuals of Stackhousia
encountered will be collected heavily to confirm.

e Triodia pisoliticola (P3): This species occurs on the rocky hills to the east of the Survey
Area in relatively high numbers (dominant stratum), through the western Hamersley
ranges. This species can be readily separated from other common Triodia in the Survey
Area due to its long wooly basal hairs and distinct glumes.

e Triumfetta echinata (P3): This species of Triumfetta has very distinct long spikey fruit
and was recorded <1 km from the Survey Area. This species is likely to occur within the
Survey Area and will be targeted near to existing locations. If material is sterile this may
be difficult to identify, so any fruiting material will be targeted for collections.

e  Ptilotus mollis (P4): This low shrub occurs high in the rocky mountainous landscape and
has been recorded 2.1 km from the Survey Area. It is readily distinguishable from other
Ptilotus spp. due to its compact leaf and flower shape. This habitat may occur within the
Survey Area, so any habitat will be targeted.

e Rhynchosia bungarensis (P4): This species occurs commonly throughout large gullies
associated with major ridges, also continuing to grow along these drainages outside of
the ridge habitat. It is readily distinguishable from the more common Rhynchosia
minima with its sticky brown glandular hairs.

The pre-survey and post-survey likelihood of occurrence assessment is provided in Appendix C.
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4.2 Field Survey
4.21 Survey Effort

A portion of the Survey Area on Red Hill Station could not be accessed due to the landholder not
granting access for field surveys. Therefore, no flora sites were established, and targeted
searching and field vegetation mapping was not undertaken in this area. A portion of this area
was mapped using extrapolation from existing nearby units and aerial imagery and is detailed in
Section 4.3 below.

A total of 228 flora sites were sampled within Survey Area, equating to approximately 0.01 sites
per hectare (excluding the portion of the Survey Area that could not be accessed). This was
adequate to ensure three flora sites were sampled in each vegetation type where possible and
that spatial coverage across the accessible portions of the Survey Area was sufficient.

Furthermore, 179 of the 180 flora sites established in 2020 were resampled in 2021, providing
two phases of sampling across most of the Survey Area.

The species accumulation curve for the combined Survey Areas produced a smooth Sobs curve
steadily increasing towards asymptote (Appendix D).

Estimated species richness for the Survey Area ranged from 427 to 516, with an observed value
of 450 taxa (Table 10). Richness estimators indicated the survey was approximately 87%
(Jacknife 1) to 105% (Michaelis-Menton) adequate in recording the full complement of vascular
flora taxa within the Survey Area (Table 10).

Table 10: Species Richness Indicators

Treatment Expected Species Richness Percentage Adequate

Chao 1 493 91
Chao 2 493 91
Jacknife 1 516 87
Bootstrap 484 93
Michaelis-Menton 427 105

The data used to produce the species accumulation curve was conservative because
opportunistic species and unconfirmed flora were not included.

4.2.2 Flora Composition
A total of 455 taxa from 55 families across 172 genera were recorded during the survey:?

(Appendix E). The dominant families were Fabaceae (81 taxa), Poaceae (74 taxa) and Malvaceae
(55 taxa). The dominant genera were Acacia (31 taxa), Ptilotus (15 taxa) and Hibiscus (11 taxa).

2 One unknown family, 14 unconfirmed genera and 92 flora that could not be confirmed to species have been excluded from the
counts as they may represent duplicates.
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4.2.3 Flora of Conservation Significance

4.2.3.1 Threatened and Priority Flora

No Threatened flora taxa pursuant to the EPBC Act 1999 and/or gazetted as Threatened Flora
pursuant to the BC Act 2016 were recorded during the surveys.

Six DBCA listed Priority flora taxa were recorded within the Survey Area. The counts and general
locations of all the recorded Priority flora are summarised in Table 11, locations are presented
in Figure 11 below, and detailed in Appendix E. Five of these had been identified by the database
searches as having a high likelihood of occurrence, and one Euphorbia inappendiculata var.
inappendiculata (P2), had not been identified by the database searches. The individuals and
general locations of all the recorded Priority flora are summarised in Table 11, and described in
detail below. One taxon Eleocharis papillosa was recorded just outside the Survey Area and
therefore is not included in the results and is discussed in Section 5.1.1 below.

Threatened and Priority Flora Report forms for the populations recorded are provided in
Appendix F.

Table 11: Flora of Conservation Significance in the Survey Area

Taxon (status) Number of Habitat within the Survey Area (Flora site)
Individuals

Confirmed

Abutilon sp. Onslow (F. 9092" Plains (KQ017, KQO023, KQ025, KQ053, KQ084, KQO8S,

Smith s.n. 10/9/61) (P1) KR0O86, KR131, KR133, KQ229), dunes (KR227),
drainage (KR134), claypans (KR081, KR135, KR137),
major creeks (KQ062), flood out of major creeks
(KQ024, KQ058), open plains and broad drainage
(opportunistic)

Euphorbia inappendiculata 2 Crabhole clay plains (KQ030), creeks (KR245)

var. inappendiculata (P2)

Eremophila forrestii subsp. 1061 Dunes (KQ065), dune swales (KR092), small

viridis (P3) rocky/gravelly mounds that occurred on the plains

(opportunistic)

Indigofera sp. Bungaroo 13 Drainage (KR113, KR155)

Creek (S. van Leeuwen 4301)

(P3)

Triodia pisoliticola (P3) 118 Mesas at the eastern end of the Survey Area

(opportunistic)

Goodenia nuda (P4) 136 Plains (KQ029, KQO85), drainages and semi drainages
(KR134, KR142), claypans (KR135), plains, low hills,
and mesas, previously cleared areas (opportunistic)

A Including individuals recorded outside of the Survey Area during targeted searches for local contextual
occurrences
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Abutilon sp. Onslow (F. Smith s.n. 10/9/61) (P1)

Abutilon sp. Onslow (F. Smith s.n. 10/9/61) (P1) is a shrub, 0.1 m high that flowers August to
October. Abutilon sp. Onslow (F. Smith s.n. 10/9/61) (P1) typically occurs on flat stony plains in
the Shire of Ashburton (Chevron, 2015; Western Australian Herbarium, 2021) (Plate 1). The WAH
has 12 specimens lodged with records limited to a small area on the border of the Pilbara and
Carnarvon regions (Western Australian Herbarium, 2021). Database searches for this taxon
returned 12 locations, dating back to 1996, noting that the abundance was sometimes very high,
with ‘in excess of 1,000 plants recorded with numerous juveniles and seedlings noted following
the above average rainfall’, mirroring the results of this survey.

Abutilon sp. Onslow (F. Smith s.n. 10/9/61) (P1) was recorded within the Survey Area during Trip
6 and confirmed by Taxonomist Michael Hislop at the Western Australian Herbarium. Additional
collections of this species were made during Trips 7 and 8 following increased targeted searching
effort inside and outside the Survey Area. Large numbers of this species (9092 individuals) were
recorded to map its distribution across the Survey Area as the high rainfall received prior to the
survey had promoted the growth of a very large population of the species in the vicinity of the
Cane River. Following these targeted searches and aerial estimates, an estimated map of the
density of individuals was created for within the Survey Area and the searched surrounds,
including known DBCA database records (Figure 10).

Abutilon sp. Onslow (F. Smith s.n. 10/9/61) (P1) was recorded in the Survey Area from plains,
dunes, drainage, claypans, major creeks, open plains, and broad drainage. The species was
growing in vegetation types DS01, CT02, PLO5, PLO8, PL14, PL16, PL19, PL23 and DRO3 in
association with Tecticornia shrublands, and Acacia shrublands over Triodia hummock
grasslands.

m%
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Plate 1: Abutilon sp. Onslow (F. Smith s.n. 10/9/61) (P1) - (Source: photographs by 360
Environmental, 2021, distribution by Department of Biodiversity Conservation and
Attractions, 2021)
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Euphorbia inappendiculata var. inappendiculata (P2)

Euphorbia inappendiculata var. inappendiculata (P2) is a prostrate herb with milky sap. It has
typically been recorded in cracking clay, and clay loam plains (Western Australian Herbarium,
2021). The WAH has 11 specimens lodged with records from the Pilbara and Gascoyne regions
(Western Australian Herbarium, 2021) (Plate 2).

Two individuals of Euphorbia inappendiculata var. inappendiculata (P2) were recorded from
separate locations within the Survey Area in crabhole clay plain and creek drainage. The species
was growing in vegetation types PL21 and DRO6 in association with Acacia ancistrocarpa and
Triodia epactia.
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Plate 2: Euphorbia inappendiculata var. inappendiculata (P2) - (Source: distribution by
Department of Biodiversity Conservation and Attractions, 2021)

Eremophila forrestii subsp. viridis (P3)

Eremophila forrestii subsp. viridis (P3) is a multi-branched shrub, 1 m high that flowers in August
(Plate 3). Eremophila forrestii subsp. viridis (P3) typically occurs in red sand and rocky gullies
(Western Australian Herbarium, 2021). The WAH has five specimens lodged, with records
distributed in the Pilbara, Carnarvon and Great Sandy Desert regions (Western Australian
Herbarium, 2021). Two of the records of Eremophila forrestii subsp. viridis (P3) are from the
nearby Cane River Conservation Park, one record is from within the northwestern portion of the
Survey Area, and another is located 3 km west of the western boundary of the Survey Area.

Approximately 1061 individuals of Eremophila forrestii subsp. viridis (P3) were recorded in the
Survey Area from dunes, dune swales, and small rocky mounds that occurred on the plains. A
further 176 individuals were recorded of an Eremophila forrestii subsp. ?viridis that was
tentatively identified based on sterile material, these are excluded from the numbers of the
confirmed species in Table 11, however should be considered to be the taxon until definitive
material can be collected. The species was growing in vegetation types DS01, PL24, PL13, PL19
and DRO1, in association with Acacia stellaticeps, Hakea stenophylla subsp. stenophylla, A.
sclerosperma subsp. sclerosperma, A. synchronicia, A. bivenosa, A. ancistrocarpa and A.
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inaequilatera shrubs, and Triodia epactia, T. avenoides and T. glabra hummock grasses. Where
the species occurred in small rocky mounds (in vegetation type PL19, Figure 11e), it was present
as a dominant shrub (sometimes monotypic) on small 20-50 m wide gentle gravel rises among
otherwise flat plains, each mound supporting numerous individuals (Plate 3). Eleven of these
gravel rises were visited for records, while others may exist in the area but were not able to be
visited.
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Plate 3: Eremophila forrestii subsp. viridis (P4), photo of population on small gravel
mound, and distribution - (Source: photograph by 360 Environmental; distribution by
Department of Biodiversity Conservation and Attractions, 2021)

Indigofera sp. Bungaroo Creek (S. van Leeuwen 4301) (P3)

Indigofera sp. Bungaroo Creek (S. van Leeuwen 4301) (P3) is an erect shrub that flowers in May,
June, and July. Indigofera sp. Bungaroo Creek (S. van Leeuwen 4301) (P3) typically occurs in
drainage lines in association with red-brown sandy clay loam soils (Western Australian
Herbarium, 2021) (Plate 4). The WAH has 50 specimens lodged, with records restricted to the
Pilbara region (Western Australian Herbarium, 2021). None of the known records of this species
occur in conservation areas.

Within the Survey Area Indigofera sp. Bungaroo Creek (S. van Leeuwen 4301) (P3) was recorded
from two locations in drainage lines with red-brown sandy clay loam soil. It was recorded
growing in vegetation types DR0O6 and DRO7, in association with Eucalyptus camaldulensis,
Eucalyptus victrix, Corymbia hamersleyana, Acacia colei var. colei, Gossypium robinsonii, Triodia
epactia and T. wiseana.
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Plate 4: /ndigofera sp. Bungaroo Creek (S. van Leeuwen 4301) (P3) - (Source: photograph
by 360 Environmental; distribution by Department of Biodiversity Conservation and
Attractions, 2021)

Triodia pisoliticola (P3)

Triodia pisoliticola (P3) is a perennial hummock grass to 0.6 m (Western Australian Herbarium,
2021) (Plate 5). It typically occurs on ironstone mesas, slopes and gullies or occasionally flat loam
(Western Australian Herbarium, 2021). The WAH has 59 specimens lodged, with records
restricted to Pilbara region (Western Australian Herbarium, 2021).

Approximately 118 individuals of Triodia pisoliticola (P3) were recorded opportunistically from
mesas at the eastern end of the Survey Area. It was recorded growing in vegetation type HMO01
in association with Triodia wiseana and scattered Senna species.
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Plate 5: Triodia pisoliticola - (Source: photograph by 360 Environmental; distribution by
Department of Biodiversity Conservation and Attractions, 2021)
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Goodenia nuda (P4)

Goodenia nuda (P4) is an erect herb to 0.5 m high that flowers April to August (Plate 6). Goodenia
nuda (P4) typically occurs in seasonally inundated clay soils and drainage lines, and sand scoured
riverbeds and hill sides (Western Australian Herbarium, 2021). The WAH has 107 specimens
lodged, with records widely distributed throughout the Pilbara region, including in conservation
tenure (Western Australian Herbarium, 2021).

Approximately 136 individuals of Goodenia nuda (P4) were recorded from the Survey Area
across a variety of habitats including drainage, low hills and mesas and cleared areas. It was
recorded growing in vegetation types PLO3, PL23, DR0O1, DR0O5 and HMO5 growing in association
with various Triodia and Acacia species. Goodenia nuda (P4) is known to be a disturbance
opportunistic, with many records on Florabase referencing degraded areas such as roadsides.
The highest abundance of the species in one location within the Survey Area was 45 individuals
recorded from a cleared trackside.
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Plate 6. Goodenia nuda (P4) - (Source: photograph by Western Australian Herbarium,
2020 and distribution by Department of Biodiversity Conservation and Attractions, 2021)

Nine Priority flora that were identified by the pre-survey likelihood of occurrence assessment as
having a high likelihood of occurrence were not recorded within the Survey Area during the
surveys. Of these, two maintained a high likelihood of occurrence due to being ephemeral taxa
or occurring in habitat broadly present within the Survey Area, which was not systematically
searched. Four were downgraded to medium likelihood of occurrence, and one was
downgraded to low likelihood of occurrence based on availability of suitable habitat. The
remaining 14 taxa identified by the database searches were considered to have medium or low
likelihood of occurrence following the survey (Appendix C).
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4.2.3.2 Flora of Other Conservation Significance

Flora may be considered of other conservation significance if it represents a range extension,
novel taxon, taxa that play a keystone role in a community, has relic status, is locally endemic,
or represents the extent of a taxons range. Fifteen taxa recorded from the Survey Area may be

considered flora of other conservation significance (Table 12).

All potential flora of other significance will be vouchered with the WAH.

Table 12: Flora of Other Conservation Significance in the Survey Area

Taxon Reason for other significance Habitat within the
Survey Area

Abutilon macrum

Range extension (most western record) — the
nearest known population occurs
approximately 60 km south-southwest of the
nearest record within the Survey Area.

Drainage plain (KQ179)

Acacia cowleana

Acacia marramamba

Range extension (most western record on
mainland) — the nearest known population
occurs approximately 98 km northeast of the
nearest record within the Survey Area.

Range extension (most northern record) — the
nearest known population occurs
approximately 140 km southeast of the
nearest record within the Survey Area.

Drainage (KR122, KR124)

Sandy plain (KQ027),
plain (KR151, KR154)

Amphipogon sericeus

Aristida inaequiglumis

Range extension (most western record) — the
nearest known population occurs
approximately 120 km east-southeast of the
nearest record within the Survey Area.

Range extension (most western record) — the
nearest known population occurs
approximately 162 km east of the nearest
record within the Survey Area.

Mesa top (KR185)

Stony plain (KQ049),
floodplain (KR113)

Bulbostylis turbinata

Cucumis ?picrocarpus

Euphorbia
inappendiculata var.
inappendiculata (P2)

Range extension (most western record) — the
nearest known population occurs
approximately 117 km east-northeast of the
nearest record within the Survey Area.

Range extension — if confirmed, this population
would represent the most western record. The
nearest known population occurs
approximately 146 km east-northeast of the
nearest record within the Survey Area.

Range extension (most western record) — the
nearest known population occurs
approximately 114 km east-northeast of the
nearest record within the Survey Area

Plain (KQ028, KR131,
KR150), broad drainage
(KQ031), claypan
(KR135), creek (KQ245)

Crabhole plain (KQO056),
major creek / flood out
(KQ058, KQ060)

Crabhole clay plain
(KQ030), creek (KR245)

Hibiscus verdcourtii

Range extension (most western record) — the
nearest known population occurs
approximately 119 km northeast of the nearest
record within the Survey Area

Crabhole clay plain
(KQ243), creek (KR245)



Indigofera sp. Bungaroo
Creek (S. van Leeuwen
4301) (P3)

Ipomoea coptica

Reason for other significance

Range extension (most western record) — the
nearest known population occurs
approximately 56 km east of the nearest
record within the Survey Area

Range extension (most western record) —the
nearest known population occurs
approximately 84 km north-northwest of the
nearest record within the Survey Area

Habitat within the
Survey Area

Drainage / floodplain
(KR113, KR155)

Flat drainage (KQ078),
claypan (KR081)

Lepidium pholidogynum

Maireana platycarpa

Range extension (most western record) — the
nearest known population occurs
approximately 61 km east of the nearest
record within the Survey Area

Range extension (most northern record) — the
nearest known population occurs
approximately 207 km southeast of the
nearest record within the Survey Area

Claypan (KQ069, KR097)

Stony plain (KQ207,
KQ209, KQ211)

Minuria integerrima

Range extension (most western record) — the
nearest known population occurs
approximately 246 km east of the nearest
record within the Survey Area

Cracking claypan (KR0O75)

Paranotis pterospora Range extension (most western record) — the Sand dune (KR227)
nearest known population occurs
approximately 519 km east of the nearest
record within the Survey Area
Sclerolaena Range extension (most northern record) — the Drainage (KR074,
recurvicuspis nearest known population occurs KQ078)
approximately 115 km southwest of the
nearest record within the Survey Area
Tephrosia aff. Range extension — if confirmed this population = Plain (KR096, KR144),
remotiflora would represent the most western record. The | gravelly crabhole clay

nearest known population occurs
approximately 180 km east of the nearest
record within the Survey Area

plain (KQ241)
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424 Introduced Flora

Eighteen introduced flora taxa were recorded in the Survey Area, representing 4.0% of the total
taxa recorded (Table 13; Figure 11; Appendix E). Two of these, *Prosopis pallida and
*Parkinsonia aculeata, are listed as Declared Pests under the BAM Act (Department of Primary
Industries and Regional Development, 2018) and WoNS (Department of Agriculture Water and
the Environment, 2020b).

Table 13: Introduced Flora Species in the Survey Area

*Aerva javanica Kapok Bush Permitted —s11

*Bidens bipinnata Bipinnate Beggartick Permitted —s11 No
*Cenchrus ciliaris Buffel Grass Permitted —s11 No
*Cenchrus setiger Birdwood Grass Permitted —s11 No
*Citrullus amarus - Unlisted —s14 No
*Citrullus colocynthis - Permitted —s11 No
*Echinochloa colona Awnless Barnyard Grass = Permitted —s11 No
*Euphorbia hirta Asthma Plant Unlisted —s14 No
*Flaveria trinervia Speedy Weed Unlisted —s14 No
*Malvastrum americanum Spiked Malvastrum Permitted —s11 No
*Parkinsonia aculeata Parkinsonia Declared Pest - s22(2) Yes
*Passiflora foetida var. hispida | Stinking Passion Flower = Permitted —s11 No
*Portulaca pilosa Djanggara Permitted —s11 No
*Prosopis pallida Mesquite Declared Pest, Prohibited - s12 Yes
*Setaria verticillata Whorled Pigeon Grass Permitted —s11 No
*Sonchus oleraceus Common Sowthistle Permitted —s11 No
*Tribulus terrestris Caltrop Permitted —s11 No
*Vachellia farnesiana Mimosa Bush Permitted —s11 No

4.2.5 Unconfirmed Flora

Ninety-two flora could not be identified to species level because the plants observed were sterile
at the time of the survey. Seventy-eight of these have been tentatively identified to species level
or assigned a confirmed genus.

An additional seven taxa were identified to species level but not to variant or subspecies level,
including Eremophila forrestii subsp. ?viridis (potential P3).

It is likely that some of the unconfirmed flora taxa are duplicates of taxa confirmed within the
Survey Area.
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4.2.6 Vegetation Types

Fifty-three vegetation types were described and mapped across five broad landforms
(claypans/tidal flats, dunes and swales, plains, low hills and mesas, and drainage) within the
Survey Area (Table 14; Figure 11).

Cleared areas comprising roads, access tracks and infrastructure, and water were also mapped
(Table 14; Figure 11).

Detailed site sheets for each flora site are provided in Appendix G.

4.2.7 Floristic Analysis

Due to the size of the data set, results from the floristic analysis are most easily displayed in an
NMDS, however an output dendrogram and a rationalised species list for Primer input is also
provided in Appendix D. For the NMDS analysis, a single site (PPQ02) was removed as an extreme
outlier (contained only one species), however it still broadly grouped with the other
claypan/tidal flats sites.

Drainage sites, dunes and swales, and low hills and mesa sites formed distinct groups in the
NMDS plot, while Plains sites were spread broadly and did not group together. This is due to the
greater number of plains sites, and the more varying vegetation types among them, and each
sharing similarities with other broad landform vegetation units. The Claypan/tidal flats sites
grouped heavily to one axis of the NMDS plot, however due to the sometimes monotypic nature
of the species at each site, did not group together strongly (Appendix D).

Thirteen sites did not form floristic groups with other sites:

e KQOO03: A higher cover of Acacia wanyu separated this site during the analysis, which as
a single site defined vegetation type PLO7. None of the dominant species in this
vegetation type are of significance, however A. wanyu is not commonly a dominant
species, often appearing sparsely through other vegetation types across the Pilbara. This
guadrat and vegetation type may be explained by a single patch of denser A. wanyu
being captured during the survey.

e KQOO07: This quadrat may have been placed in a more open area of the vegetation type
PLO6 and did not demonstrate the mid to low shrubland typical of the vegetation type,
and so did not group despite the dominant A. bivenosa and T. wiseana.

e KQ22: This site grouped broadly with the two other sites in PLO2, which were not
strongly grouped due to the somewhat variable nature of the Acacia mid-storey.

e KQO67: This was the only one site representing vegetation type PL09, and as such did
not form a group with any other sites. This was due to the dominant presence of
Scaevola spinescens and Trianthema turgidifolium which were not dominant in any
other sites.

e KQO79: This site was placed broadly into vegetation type CTO7, on clay pan. This
vegetation type displayed a variable dominance of Fabaceae mid to tall shrubs that are
common around wetter areas where cattle presence is higher. Site KQ079 was
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considered in Poor condition, with 12% *Vachellia farnesiana cover which separated it
from the other sites in the vegetation type.

KQO98: This site separated from all other sites in vegetation type PLO5, due to the much
higher number of species within the quadrat, and higher density of smaller herbaceous
spp. such as Cynodon prostratus and Trianthema triquetrum. It still retained the basic
dominant species and was placed into vegetation type PLO5.

KQ103: This site was the only site placed into vegetation type PL10, displaying two
dominant Acacia spp. (A. atkinsiana and A. bivenosa), as well as two dominant Triodia
spp. (T. epactia and T. wiseana). This site may have been placed on what could be
considered a broad ecotonal area, however, was large enough to be considered a
distinct vegetation type.

KR138: This site grouped broadly with the drainage sites of vegetation type DRO3 due to
the presence of drainage species such as Eucalyptus camaldulensis and Melaleuca
glomerata, however was the only site that contained M. linophylla. This site also
grouped broadly with vegetation type DRO4.

KQ237: While this site grouped broadly with the other sites in vegetation type DR02, it
contained a much higher presence of A. tumida var. pilbarensis, and Eriachne
mucronata.

Sites KRO72, PPQ02, PPQO3, PPROY all contained varying levels of Tecticornia auriculata,
T. halocnemoides, or sterile Tecticornia spp., without any additional species. Due to the
variability of these species and cover, these sites were all broadly grouped within
vegetation type CTO05.

Flora sites were assigned to vegetation types based on statistical analysis results, dominant flora
taxa, vegetation structure and composition, landform, and field observations. Multivariate
analysis results grouped most quadrats in a way that typically reflected data collected and field
observations. Where there was a discrepancy between statistical grouping and field
observations, flora sites were grouped with the most appropriate vegetation type based on
dominant flora taxa, vegetation structure and composition, landform, and field observations.

4.2.8

Vegetation Condition

Vegetation condition within the Survey Area was ranked as per technical guidance and ranged

from Excellent to Completely Degraded, with the majority considered to be in Very Good or
Good condition (Figure 12).

Excellent (147.72 ha / 0.49%)

Very Good (14,036.37 ha / 46.42%)
Good (8000.22 ha / 26.46%)

Poor (1209.06 ha / 4.00%).

The remainder of the Survey Area comprised previously cleared areas that were Completely
Degraded (176.99 ha / 0.59%), and the areas that were either water or not assessed (6667.74
ha /22.05%).

360

environmental
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Evidence of disturbance included historical clearing for roads, infrastructure and access tracks,
cattle grazing, trampling and scats, weeds, frequent burning, and rubbish. Cattle disturbance
was abundant through almost all of the Survey Area due to its use as a cattle station, weeds
were prevalent through drainage and heavy cattle use areas.
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