


1.2

Aims and Objectives

The primary aim of the flora and vegetation assessment was to define the ecological values of the Survey
Area and its surrounding environment.

The specific objectives include to:

e Identify, map and describe Vegetation Types (VTs) that occur within the Survey Area.

e Map the condition of the vegetation in accordance with EPA Technical Guidance, using the Southwest
and Interzone Botanical Provinces scale (EPA, 2016b).

e Assess the likelihood of the following occurring within the Survey Area:

O Significant flora: flora taxa that belong to one of the following categories as defined by EPA (20163,
2016b) (note that conservation codes used by Department of Biodiversity, Conservation and
Attractions (DBCA) for significant flora taxa in WA are presented in DBCA (2023a)):

taxa identified as a Threatened (T) or Priority (P) species (formally listed significant taxa —
includes taxa listed under both State (Biodiversity Conservation Act 2016 (WA) (BC Act)) and
Commonwealth (Environment Protection Biodiversity Conservation Act 1999 (EPBC Act))
legislation, and classified as Priority by DBCA)

locally endemic taxa or taxa associated with a restricted habitat type (e.g. surface water or
groundwater dependent ecosystems (GDEs))

new species or taxa having anomalous features that indicate a potential new species

representative of the range of a species (particularly at the extremes of range, recently
discovered range extensions, or isolated outliers of the main range)

unusual species, including restricted subspecies, varieties or naturally occurring hybrids

having a relictual status, being representative of taxonomic groups that no longer occur widely
in the broader landscape.

0 Significant vegetation: vegetation communities that belong to one of the following categories as
defined by EPA (2016a, 2016b) (note that definitions, categories and criteria used by DBCA for
significant vegetation in WA are presented in DBCA (2023d)):

Yathroo Wind Farm

being identified as a Threatened Ecological Community (TEC) or Priority Ecological Community
(PEC) (formally listed significant vegetation — includes vegetation listed under State or
Commonwealth legislation, or classified as a PEC by DBCA)

having a restricted distribution
having a degree of historical impact from threatening processes
playing a role as a refuge

providing an important function required to maintain ecological integrity of a significant
ecosystem.
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o Where deemed necessary, conduct Targeted survey for significant flora and vegetation, as defined
above.

e Provide recommendations for appropriate mitigations to support approvals for the Project.

Note that this assessment does not attempt to record a full census of vascular flora taxa that occur in the
Survey Area (i.e. those areas outside the D&T Survey Area).

1.3 Level of Assessment

The flora and vegetation survey of the Survey Area involved Reconnaissance, Detailed and Targeted survey
as defined in Section 4.1, Section 4.2 and Section 4.3 respectively, of the Technical Guidance for Flora and
Vegetation Surveys for Environmental Impact Assessment (EPA, 2016b).

Detailed and Targeted survey in all areas of remnant vegetation in the Survey Area (i.e. within the D&T
Survey Area) is considered the appropriate level of survey, based on the location of the Project within the
Swan Coastal Plain (SCP) and Dandaragan Plateau and the presence of intact vegetation in ‘Good’ or better
condition (as per the rating scale for the South-West and Interzone Botanical Provinces presented by EPA
(2016b)). The SCP and Dandaragan Plateau is known to support a high diversity of flora and vegetation
relative to other areas of the State, including significant flora taxa and vegetation (EPA, 2016b).

Reconnaissance survey within all other parts of the Survey Area is considered appropriate, given the high
level of disturbance in this area and the relative lack of native vegetation in ‘Good’ or better condition.
These areas are less likely to support significant flora or vegetation.

The survey and reporting works comply with the following documents:

e Environmental Factor Guideline — Flora and Vegetation (EPA, 2016a)

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

Yathroo Wind Farm Introduction
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2.0 Background

2.1 Climate

The majority of the Project Area is located within the Swan Coastal Plain Interim Biogeographic
Regionalisation for Australia (IBRA) bioregion, with the north-western corner of the Project Area
intersecting the Geraldton Sandplains IBRA bioregion. More specifically, the Project Area is located across
three IBRA subregions — Perth SWAQ2, Dandaragan Plateau SWAOQ1 and Lesueur Sandplain GE02 ((DCCEEW,
2023d, 2023f)). The SCP IBRA Bioregion (including the Perth and Dandaragan Plateau IBRA Subregions), and
the southern portion of the Geraldton Sandplain IBRA Bioregion, generally correspond with the Drummond
Botanical Subdistrict as defined by Beard (2015). The Drummond Botanical Subdistrict experiences a warm
Mediterranean climate with predominantly winter rainfall (600—1,000 millimetres (mm) annually) and five
to six dry months per year (Beard, 2015).

Graph 2.1 presents the monthly precipitation totals and monthly maximum temperature statistics for 2024,
as well as long-term average monthly precipitation and maximum temperature data recorded at Bureau of
Meteorology (BoM) Badgingarra station (station number 9037) (BoM, 2024), located approximately 46 km
northwest of the Project Area.

Throughout 2024, the maximum temperatures were slightly higher than the average maximum
temperature for each month (Graph 2.1) Although the total rainfall of 2024 was below the long-term
average (473.6 mm for 2024, long-term average of 517.7 mm), the total rainfall in the months before the
Detailed and Targeted surveys (January—August 2024) was above slightly average (417.7 mm, the long-term
average for this period being 403.0 mm). Thus, the Spring months (September—December) were drier than
average.

Yathroo Wind Farm Background
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Graph 2.1 Climate Statistics for Badgingarra Research Station (9037)

(BoM, 2024)

2.2 Geology, Landform and Soils

As previously mentioned, the Project Area is located within the Perth, Dandaragan Plateau and Lesueur
Sandplain subregions. The Perth subregion (SWAO02) is composed of colluvial and aeolian sands, alluvial
river flats and coastal limestone (Mitchell et al., 2002). The Dandaragan Plateau subregion (SWAO01) is
composed of cretaceous marine sediments, mantled by sands and laterites (Desmond, 2001). The Lesueur
Sandplain subregion is comprised of coastal Aeolian and limestones, Jurassic siltstones and sandstones
(often highly laterised) and alluvials associated with drainage systems (Desmond & Chant, 2002).

Soil landscape mapping of WA has been compiled from the results of various surveys across WA by the
Department of Agriculture (now DPIRD (2025)). The Project Area is located across 32 separate
soil-landscape units, as summarised in Table 2.1 and presented in Figure 2.1. The most commonly occurring
soil-landscape units are the Dandaragan 3 Subsystem (27.0%), the Dandaragan 2 yellow Phase (16.1%), and
the Rowes 3 pale Phase (10.2%).

Yathroo Wind Farm Background
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Table 2.1

Soil System

Yathroo Wind Farm

Soil Unit

Soil Landscape Mapping of the Project Area

Description”

Mapped Extent
in Project Area
(ha)

Bassendean 1 Undulating to flat sandplain and minor swamps; pale to 328.5
subsystem yellow deep sands. (1.9%)
Bassendean 3 Low dunefields; deep, pale grey or white sands. 189.5
subsystem (1.1%)
Bassendean 4 Plain, often poorly drained; semi-wet soil, pale shallow 250.2
subsystem sands over pan, sandy duplexes, wet soil. (1.5%)
Bassendean 5 CorT1pIex pa.ttern of dunes or low sandy rises, poorly 304.6
drained plains, (Complex of Bs1, Bs4 and Bs6; Bs4 or Bs6 (1.8%)
subsystem . . . )
dominant); saline depressions and swamps.
Bassendean 7 Plain, occasionally seasonally wet, and numerous sandy 15.6
subsystem rises. Complex of Bs1, Bs4 and Bs6. Bs1 dominant. (0.1%)
Bassendean 8 Gently undulating sandplain; yellow deep sand. 598.0
subsystem (3.5%)
Bassendean 9 Permanent or semi-permanent swamps. 60.7
subsystem (0.4%)
. . . L 11
Bassendean 12 Drainage line a.nd adjacent very gently inclined
footslopes; mainly sandy duplexes, brown deep sand and (0.006%)
subsystem .
brown sandy earth.
v | ly incli hillsl i 471.9
Capitella 2 pale ery gently tc? gent y.mc ined hillslopes, and minor
valleys, associated with Cp1lb and Rw2a; pale and yellow (2.7%)
yellow phase :
deep sands.
. L . ] 79.7
e i Hillcrests and very gently to gently inclined hillslopes; red | 679
to pale sandy gravels, shallow red to pale sands over (3.9%)
crest phase . .
duricrust, some red to yellow deep sands.
Dandaragan 1 Small hillcrests associated with rejuvenation; loamy 225
small crest phase | gravel, loamy earths, duplex sandy gravel. (0.1%)
Dandaragan 1 Gently to moderately inclined small breakaway slopes; 11
stripped slope red sandy and loamy gravels. (0.006%)
phase
Dandaragan 1 Plateau remnant, plain some hillcrests; shallow red to 2334
plateau phase brown sands over gravel and duricrust, red sandy gravels. | (1.4%)
SR Very gently to gently inclined hillslopes, some hillcrests 2774.4
and plateau remnants; yellow and brown deep sands, (16.1%)
yellow phase :
some sandy earths.
S 2 H.|IIcrests and very gently to gently inclined upper 39.9
hillslopes; pale and yellow deep sands, gravelly pale deep | (0.2%)
pale phase :
sand.
[ incli [ ;| 4643.1
B 3 Colluvial slopes, very gently to gently inclined hillslopes; 643
red to brown and yellow deep sands, some sandy gravels | (27.0%)
subsystem .
and sandy earths.
TG4 Ve.ry gently to gently inclined upper hillslopes, partially 1017.3
stripped; loamy and sandy duplexes, loamy earths, red (5.9%)

slopes phase

deep sand, loamy gravel.
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Soil System

ASource: DPIRD (2025).

Yathroo Wind Farm

Soil Unit Description” Mapped Extent
in Project Area
(ha)
Dandaragand | oy Guplones ooy v et | 1
0,
breakaway phase Y SI0P€s; y dup ’ Ve ’ (0.02%)
deep sand.
Dandaragan 5 Stripped slopes, very gently inclined hillslopes and 188.1
subsystem hillcrests on chalk outcrops; shallow calcareous loams. (1.1%)
subsystem P ! y ! P ! y (4.5%)
gravels.
Dandaragan 7 dry | Very gently inclined footslopes and open depressions; 124.9
phase pale and yellow deep sands, sandy duplexes. (0.7%)
Dandaragan 7 Narrow open depressions; wet soil, sandy and loamy 222
wet phase duplexes, deep sands. (1.3%)
Alluvial plain and sand filled open depressions; wet soil, 695.5
Dandaragan 8 .
. sandy and loamy duplexes (often over pan or bog iron), (4.0%)
typical phase :
pale deep sand, shallow loams on pans.
Dandaragan 8 Alluvial plain, apparently regional groundwater 162.1
Lower reaches connected; Sandy duplexes, often wet soil. (0.9%)
phase
Dandaragan 9 Playas; shallow sands and loams over pans, often wet 38.1
subsystem soil. (0.2%)
Plateau residuals, hillcrests and very gently to gently 1168.5
Rowes 2 inclined hillslopes; sandy gravels, gravelly pale deep sand
0,
subsystem . pes; Y8 ) 8 yp p » | (6.8%)
some duricrust.
s 2 e Colluvial slppes, \{ery gently to gently inclined hillslopes 4.9
and sand filled minor valleys; yellow deep sand, some (0.3%)
phase :
sandy earths.
Rowes 3 pale Colluvial slopes, very gently to gently inclined hillslopes 1749.8
phase and sand filled minor valleys; yellow and pale deep sands. | (10.2%)
Rowes 4 Narrow drainage line; deep sand, sandy duplexes, some 111.3
subsystem wet soil. (0.6%)
Boothendarra 4 Gently to very gently inclined hillslopes and footslopes; 229
subsystem sandy duplexes, deep sands and sandy gravels. (1.3%)
Boothendarra 7 Steeply inclined breakaway slopes; loamy gravel, loamy 16.4
steep slope duplexes (over pallid zone clays), rock outcrops. (0.1%)
phase
Boothendarra 9 Floodplain, discharge of Cataby creek on coastal plain; 84.2
subsystem sandy duplexes, some wet soil. (0.5%)
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2.3 Regional Vegetation

As previously mentioned, the Project Area is located within the Perth and Dandaragan IBRA subregions
(SWAO01, SWAO02), as well as the southern edge of the Lesueur Sandplain subregion (GES02) (DCCEEW,
2023c, 2023e). The Perth subregion (SWAO02) is a low lying coastal plain, mainly covered with woodlands. It
is dominated by Banksia or Tuart on sandy soils, Casuarina obesa on outwash plains, and paperbark in
swampy areas. In the east, the plain rises to duricrusted Mesozoic sediments dominated by Jarrah
(Eucalyptus marginata) woodland. The outwash plains, once dominated by Casuarina obesa-Corymbia
calophylla (Marri) woodlands and Melaleuca shrublands, are extensive only in the south (Mitchell et al.,
2002). The Dandaragan Plateau subregion (SWAOQ1) is characterised by Banksia woodland, Jarrah — Marri
woodland, Marri woodland and by scrub heaths on laterite pavement and on gravelly sandplains
(Desmond, 2001). Lastly, the Lesueur Sandplain subregion (GES02) comprises shrub-heaths rich in endemics
on a mosaic of lateritic mesas, sandplains, coastal sands and limestones. Heath occurs on lateritised
sandplains along the subregion’s north-eastern margins (Desmond & Chant, 2002).

The vegetation of WA as it was presumed to have existed prior to European settlement has been mapped
at a scale of 1:250,000 as vegetation system associations (VSAs), with the Pre-European Vegetation spatial
database created (DPIRD, 2019). The Government of Western Australia (GoWA) has released vegetation
statistics for VSAs that include pre-European extent, current extent, current extent remaining and current
extent protected for conservation (DBCA, 2019). This information has not been updated since 2018, even
with the availability of the updated Native Vegetation Extent (DPIRD, 2023) and DBCA Legislated Lands and
Waters (DBCA, 2024a) spatial data. Umwelt has intersected IBRA regions, Pre-European Vegetation
Mapping (DPIRD, 2019), Native Vegetation Extent (DPIRD, 2023) and DBCA Legislated Lands and Waters
(DBCA, 2024a) shapefiles to re-create the same information as DBCA (DBCA, 2019), resulting in less than

+ 0.5% difference between both GoWA'’s current extent remaining and extent protected for conservation
percentages (DBCA, 2019) and the re-created percentages. Therefore, the DBCA (2019) data has been
presented in Table 2.2. The threshold level of retention for pre-European extent of each VSA within a local
area and bioregion is considered to be 30% or more (DER, 2014).

The Project Area occurs across seven VSAs, with Dandaragan_999 occurring across 74.9% of the Project
Area (Table 2.2, Figure 2.2). This VSA has only 9.4% of its pre-European extent remaining within the
Dandaragan Plateau IBRA subregion, with only 1.2% currently protected for conservation.

Yathroo Wind Farm Background
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Table 2.2 Vegetation System Associations of the Project Area

IBRA Subregion Description Proportion of VSA Current Extent Pre-European Current Extent

Mapped in (LE)) Extent Remaining Protected for
Project Area (ha) (%) Conservation (%)

SRR REA Low woodland; Banksia attenuata & 1,912.7 1
SS! 1030 Banksia menziesii (11.1%) 79,560.9 69.7 3.9
I SR Mosaic: Shrublands; hakea scrub-heath / 1,892.6 4
== -103 Shrublands; dryandra heath (11.0%) 3949 8.6 0
Bare areas; salt lakes 257.3
BASSENDEAN_125 355.3 23.1 5.0
(1.5%)
S ERRRE] o Low woodland; Banksia attenuata & 130.6 412
Tl D uE Y Banksia menziesii (0.8%) 2705 ) 0
S ERRRE] o Mosaic: Medium open woodland; marri / 19.0 101
il e LD Shrublands; dryandra heath (0.1%) 339.8 0. 0
Medium woodland; marri 12,890.9
DANDARAGAN_999 8477.4 9.4 1.2
(74.9%)
IR Mosaic: Shrublands; hakea scrub-heath / 109.7 13457 3 327 378
- Shrublands; dryandra heath (0.6%) ) ' )
Source: DBCA (2019), DPIRD (2019).
Yathroo Wind Farm Background
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5.2 Field Survey

5.2.1 Flora Census

A total of 248 discrete flora taxa, including 45 introduced taxa (18.1% of all taxa recorded), were recorded
in the Survey Area by the 2024 survey. The 248 flora taxa represent a total of 53 families and 146 genera.
The most well-represented families were Myrtaceae (36 taxa), Fabaceae (24 taxa), Proteaceae (23 taxa),
Poaceae (17 taxa) and Asteraceae (16 taxa). A full list of vascular flora taxa recorded by the 2024 survey is
presented in Appendix C.

Note that as discussed in Section 1.3, a Reconnaissance assessment was undertaken in areas outside the
D&T Survey Area, and therefore the above numbers do not necessarily represent a full census of all
vascular flora taxa that occur in the Survey Area.

Within quadrats established in the D&T Survey Area, average taxon richness per quadrat (including
introduced and native non-endemic taxa (i.e. cultivated or cultivation escapees) was 39.9 (+ 11.3), and
average native endemic taxon richness per quadrat was 31.7 (+ 11). Quadrat YTQ11 had the greatest
number of taxa recorded in a single quadrat (57 taxa, 51 of which are native endemic and the remaining
6 as introduced species), while quadrat YKO3 had the lowest (8 taxa, five of which are native endemic and
3 as introduced species). The raw quadrat and relevé data are presented in Appendix D.

Note that several collections could not be identified to species level due to poor material. Some are known
to be distinct taxa relative to other taxa recorded by the survey, and therefore have been included in the
totals presented above and in Appendix C (e.g. Typha sp.). Other collections may represent distinct taxa
relative to other taxa recorded by the survey; however, it is more likely that they represent taxa already
recorded elsewhere, with the quality of the material such that this distinction cannot be made (e.g.
Pterostylis sp.). Such collections are not included in the totals above or presented in Appendix C.

5.2.2  Significant Flora Taxa

5.2.2.1 Overview

Table 5.5 presents a summary of data relating to significant flora taxa recorded by the 2024 survey in the
Survey Area at quadrats/relevés or opportunistically. A total of five significant flora taxa were recorded,
including one Threatened taxon listed under the BC and EPBC Acts (Grevillea curviloba). However, Grevillea
curviloba (T), was found to be planted outside of its natural range, in an area of disturbed, revegetated
bushland along Brand Highway, and as such, has been excluded from Table 5.5 and is not discussed further
in this report in a significant flora context. Grevillea curviloba (T) has a restricted distribution, with the
northernmost records located along the entrance road to RAAF Gingin, and the southernmost records
located in Ellenbrook. It has a very narrow east-west distribution, occurring in a line between Gingin and
Ellenbrook (WA Herbarium, 1998-). This taxon is also a common cultivar and is often planted outside of its
range throughout Perth and the southwest.

Note that for the purpose of Table 5.5, the number of individuals at locations where plant counts were not
recorded (e.g. within quadrats) has been attributed a value of 1. Table 5.5 also includes a summary of the
VTs within which each significant flora taxon was recorded (VT descriptions provided in Section 5.2.6).

Yathroo Wind Farm Results
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An overview of locations of significant flora taxa recorded in the Survey Area by the 2024 survey are
presented in Figure 5.3. A detailed description and summary of information for each taxon recorded in the
Survey Area is provided in Section 5.2.2.2 to Section 5.2.2.6, and location coordinates are presented in
Appendix E. The likelihood of occurrence of further occurrences of significant flora taxa within the Survey

Area are discussed in Section 5.2.4.

Table 5.4 Summary of Significant Flora Taxa Recorded in the Survey Area

Status (WA)

Number of
Locations

Number of
Individuals

VT3

P4 4 14 VT1, VT3, PE
P3 13 29 VT1, VT2, VT3
P2 2 24 VT3

*Refer to Section 5.2.6 for VT descriptions.
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5.2.2.2  Calytrix ecalycata subsp. brevis (P3)

Calytrix ecalycata subsp. brevis (P3) is an upright shrub growing to 1 m high (Photo 5.1) occurring on
sandplains and low rises with yellow sand (WA Herbarium, 1998-). This taxon is known to occur over a
range of approximately 95 km in WA, from south-east of Cataby in the south to Coorow in the north (WA
Herbarium, 1998-). This taxon is known from 12 WA Herbarium records representing 10 localities, two of
which occur within DBCA-managed tenure, including Manaling Nature Reserve and Lesueur National Park
(WA Herbarium, 1998-).

Five individuals of Calytrix ecalycata subsp. brevis (P3) were recorded at one point location in the Survey
Area. This location was on a sandplain mapped as VT 3, in the western part of the Survey Area, adjacent to
Brand Highway (Figure 5.3).

Photo 5.1 Calytrix ecalycata subsp. brevis (P3)

(Photo source - Umwelt)

5.2.2.3  Eucalyptus macrocarpa subsp. elachantha (P4)

Eucalyptus macrocarpa subsp. elachantha (P4) is a spreading mallee growing up to 4 m high (Photo 5.2)
occurring on hillslopes, ridges and sandplains with white or grey sand, over laterite (WA Herbarium, 1998-).
It is known to occur over a range of approximately 240 km in WA from south-east of Geraldton in the north
to near Regans Ford in the south. This taxon is known from 59 WA Herbarium records representing

44 localities, four of which occur within DBCA-managed tenure, including Fynes Nature Reserve and South
Eneabba Nature Reserve (WA Herbarium, 1998-).

A total of 14 individuals of Eucalyptus macrocarpa subsp. elachantha (P4) were recorded at four point
locations in the Survey Area. The locations of this taxon were recorded on sandplains mapped as VTs 1, 3
and PE, located in the western part of the Survey Area, adjacent to Brand Highway (Figure 5.3).
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Photo 5.2 Eucalyptus macrocarpa subsp. elachantha (P4)

(Photo source — Umwelt)

5.2.2.4 Haemodorum loratum (P3)

Haemodorum loratum (P3) is a bulbaceous perennial herb growing up to 1.2 m high (Photo 5.3), and occurs
on grey or yellow sand, often with lateritic gravel, on flats and slopes (WA Herbarium, 1998-). It is known to
occur over a range of approximately 300 km in WA from south-east of Dongara in the north to Forrestfield
in the south. This taxon is known from 25 WA Herbarium records representing 16 localities, six of which
occur within DBCA-managed tenure, including Coomallo Nature Reserve, Lesueur National Park and Moore
River National Park (WA Herbarium, 1998-).

A total of 29 individuals of Haemodorum loratum (P3) were recorded at 13 point locations in the Survey
Area. The locations of this taxon were recorded on sandplains mapped as VTs 1, 2 and 3, located in the
western part of the Survey Area, with the majority occurring adjacent to Brand Highway (Figure 5.3).
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Photo 5.3 Haemodorum loratum (P3)

(Photo source - Umwelt)

5.2.2.5 Poranthera moorokatta (P2)

Poranthera moorokatta (P2) is a small annual herb growing to 4 cm high (Photo 5.4), occurring on sandy
soils, mainly in Banksia woodlands (WA Herbarium, 1998-). This taxon is known to occur over a range of
approximately 345 km in WA, from Tutunup in the south to Cataby in the north (WA Herbarium, 1998-).
This taxon is known from 16 WA Herbarium records representing 15 localities, three of which occur within
DBCA-managed tenure, including Lot 2091 (known as loppolo Road) and Millbrook State Forest (WA
Herbarium, 1998-).

A total of 24 individuals of Poranthera moorokatta (P2) were recorded at two point locations in the Survey
Area. This taxon was not returned by the database searches undertaken for the desktop assessment
(Section 5.1.2), with the nearest WA Herbarium record of this taxon being approximately 24 km to the
north-west of the Survey Area. The locations of this taxon were recorded on sandplains mapped as VT 3,
within the western part of the Survey Area, adjacent to Brand Highway (Figure 5.3).
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Photo 5.4 Poranthera moorokatta (P2)

(Photo source - Umwelt)

5.2.2.6 Other Flora Taxa of Interest

One collection of a Hypocalymma species was made during the 2024 survey, from Quadrat YTQO7, located
within the road reserve of Walyoo Road. This entity was initially identified by Umwelt as Hypocalymma
lateriticola (P1), however, the specimen was sterile. Without reproductive material, this taxon could not be
identified with confidence. The specimen was sent to the WA Herbarium for further investigation and
identification, and was reviewed by Michael Hislop. Hislop noted that the vegetative morphology of this
specimen was not typical of any taxon known to be in the Cataby-Dandaragan area.

Therefore, this entity is considered to be potentially significant under the ‘new species or species with
anomalous features that indicate a potential new species’ reason from EPA (2016a, 2016b) (Section 1.2).
No further collections were made of this taxon, and further investigation is recommended to determine
whether this taxon is an undescribed species. Collections of fertile material are required for formal
identification of this entity.

This taxon was collected in VT 3, on yellow-grey sands on undulating plains.
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Photo 5.5 Hypocalymma sp. Scanned Specimen

(Photo source — Umwelt)

5.2.3 Introduced Flora Taxa

A high percentage of introduced taxa were recorded in the areas assessed (18.1% of the total number of
taxa recorded), which is representative of the high levels of human impact evident throughout the Survey
Area. Note that nine taxa included in this list are taxa that are native to Australia, but planted outside their
natural range, and thus are classified as introduced in this context. These taxa, with the exception of the
nine Australian natives, planted outside of their natural distributions, are listed in Table 5.5, along with
ecological impact and invasiveness ratings as per the Ecological Impact and Invasiveness Ratings from the
Department of Parks and Wildlife for the Midwest Region (DBCA, 2014). One Declared Pest listed under the
BAM Act (*Zantedeschia aethiopica) was recorded in the Survey Area.

Of the 36 introduced flora taxa recorded in the Survey Area (excluding non-endemic Australian natives),
seven have not been rated for ecological impact by DBCA (2014) (Table 5.5). As noted above, only
*Zantedeschia aethiopica is listed as a Declared Pest (under section 22(2) of the BAM Act). According to
Hussey et al. (2007), while many of the remaining weeds are common and widespread in WA, they are not
noted as being serious environmental weeds.
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Eleven introduced flora taxa recorded in the Survey Area are rated as having ‘High’ ecological impact
(Table 5.5). Taxa with this ecological impact rating are considered significant weeds capable of causing
acute disruption of ecological processes, as well as dominating and/or significantly altering the vegetation
structure, composition and function of ecosystems (DBCA, 2014). Of note is *Gladiolus caryophyllaceus,
which is considered a ‘serious invader of relatively undisturbed Banksia woodland’ (Brown & Brooks, 2002).

Twenty-six of the introduced flora taxa recorded in the Survey Area are rated as having ‘Rapid’ invasiveness
in native vegetation (Table 5.5). This describes the rate of spread of a weed in native vegetation,
encompassing factors of establishment (including the ability to outcompete and the requirement for
disturbance to establish), reproduction factors (including time to seeding and seed/vegetative production)
and long distance dispersal mechanisms (>100 m) (DBCA, 2014). Taxa with ‘Rapid’ invasiveness ratings are
typically disturbance opportunists and are relatively common around disturbance areas, on road verges,
and along drainage lines and other areas of periodic inundation.

Table 5.5 Introduced Flora Taxa Recorded in the Survey Area
Common Name Ecological Impact® | Invasiveness®
Silvery Hairgrass High Rapid
Hairgrass, Silvery Hairgrass High Rapid
Capeweed High Rapid
Unrated Unrated
Blowfly Grass Unknown Rapid
Shivery Grass Unknown Rapid
Great Brome High Rapid
Unrated Unrated
Perennial Veldtgrass High Rapid
Annual Veldtgrass Unknown Rapid
African Love Grass High Rapid
Long Storkshbill Low Rapid
Unrated Unrated
Slender Goosegrass Unknown Rapid
Pink Gladiolus High Rapid
Flatweed, Smooth Catsear Low Rapid
Sharp Rush High Rapid
Prickly Lettuce Low Rapid
Annual Ryegrass Unknown Rapid
Hairy Birdsfoot Trefoil Unknown Moderate
Scarlet Pimpernel Low Rapid
Mint Unrated Unrated
Yellow Serradella Low Rapid
Red Bartsia Medium Rapid
False Hairgrass Unknown Rapid
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Common Name

Ecological Impact”

Invasiveness®

Velvet Pink Low Rapid
Pine Unrated Unrated
Allseed, Fourleaf Allseed Low Moderate
Guildford Grass High Rapid
Common Sowthistle Unknown Rapid
Hop Clover High Moderate
Ursinia High Rapid
Grape Unrated Unrated
Squirrel’s Tail Fescue Unknown Rapid
Cape Bluebell Unknown Rapid
Arum Lily Unrated Unrated

ASource: DBCA (2014).

5.2.4 Likelihood of Occurrence of Further Significant Flora Taxa

As discussed in Section 5.1.2, a total of 177 significant flora taxa were identified as occurring (or potentially
occurring) within the Desktop Study Area prior to the 2024 survey. Theoretically, these taxa were likely all
identifiable during the 2024 survey, either because the survey periods coincided with the taxon’s flowering
period, or the taxon can be identified reliably when in fruit or when sterile. Appendix F presents the
likelihood of each taxon occurring within both the D&T Survey Area (subject to Detailed and Targeted
survey) and the wider Survey Area (subject to Reconnaissance survey only). The likelihood of occurrence
assessments were undertaken following review of species’ habitats and distributions. Table 5.6 presents a
summary of the likelihood of occurrence assessments for both the D&T Survey Area, and the Survey Area.

It should be noted that suitable habitat has predominantly been determined utilising details recorded from
known locations of specimens lodged with the WA Herbarium (WA Herbarium, 1998-). However, for many
taxa known within the general vicinity of the Survey Area, suitable habitat is difficult to define as the
available information is often vague or very broad and difficult to interpret. Therefore, a precautionary
approach has been adopted when assessing whether suitable habitat for the taxon is present in the Survey
Area.

Table 5.6 Summary of the Likelihood of Occurrence Assessments

Category Count of Significant Flora Taxa
D&T Survey Area
173 96

Survey Area

- 77

5 (Including the planted taxon
Grevillea curviloba (T))

5 (Including the planted taxon
Grevillea curviloba (T))
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5.2.5 Distribution Extensions and Distribution Gaps

Table 5.7 presents a list of flora taxa collected in the Survey Area, for which the collections represent
extensions (greater than approximately 20 km) to the known distributions of such taxa, or otherwise fill
gaps within their known distributions, according to Florabase (WA Herbarium, 1998-).

Collections of nine taxa made during the 2024 survey represent range extensions or fill gaps within their
known distributions. Specimen material from these taxa will be lodged at the WA Herbarium by Umwelt as
per the requirements of EPA Technical Guidance (EPA, 2016b), where such material is of sufficient quality.

Note that although collections of taxa that are ‘representative of the range of a species (particularly, at the
extremes of range, recently discovered range extensions, or isolated outliers of the main range)’ can be
considered significant taxa as per EPA definitions (EPA, 2016a, 2016b), none of the taxa listed in Table 5.7
are considered to be significant taxa in this context, as they are all known from wide distributions (with the
exception of the significant flora taxa discussed in Section 5.2.3).

Table 5.7 Summary of Flora Taxa Where Collections Represent Range Extensions or Fill Distribution
Gaps

Description

Locality hole”

Range extension to the south-east

Locality hole

Locality hole

Range extension to the north

Locality hole

Locality hole

Locality hole

Range extension to the north-east

ALocality hole: defined as a gap, or ‘hole’ within the known distribution of a taxon.

5.2.6  Vegetation of the Survey Area

PCA of the Survey Area quadrat dataset determined that three clusters may be appropriate to capture the
majority of the variation in the dataset; the ‘elbow’ of the scree plots as presented in Appendix G indicates
where the eigenvalues level off, and hence the principal components to the left of this point should be
retained as significant. Also presented in Appendix G are the 2D cluster plots (clusters denoted by different
colours and symbology), taxon group matrices (clusters denoted by vertical and horizontal spacings) and
clustering dendrograms (clusters denoted by grey hashed boxes); these plots were generated using the
number of clusters indicated by PCA as being appropriate for the dataset. All plots were initially examined
at this level, to determine the plausibility of clusters with regard to taxon groups, as well as field
observations.

The process described above determined that the three clusters were appropriate for this dataset. This was
supported by review of the 2D cluster plots and taxon group matrices (Appendix G).

Yathroo Wind Farm Results
24360_R03_Yathroo-Flora-and-Vegetation_V3_Final 86



In addition, quadrat YKO3 was determined to represent a discrete vegetation community. This quadrat was
not included in the analysis, on the basis that all taxa recorded within the quadrat were singletons in the
dataset. This VT is widespread throughout the Survey Area, however the condition of the vegetation was
deemed too poor for additional sampling, thus preventing replication of quadrats within the VT.

Therefore, the 17 quadrats in the Survey Area are considered to be representative of four VTs, as described
above. The review of relevé and vegetation mapping note data identified an additional four VTs (VTs 5-8)
outside the D&T Survey Area in the wider Survey Area, where vegetation condition was considered too
poor for sampling via quadrats.

Table 5.8 presents a description of each of the eight VTs mapped in the Survey Area, including location,
area mapped, sampling regime, significant flora recorded, average taxon richness and a description of
variation found within the VT. Figure 5.4 presents the vegetation mapping. Raw quadrat and relevé data
and parameters are presented in Appendix D. Appendix H presents a species-by-community matrix (for VTs
determined by floristic analysis) and Appendix | presents the results of the indicator taxa analysis.

5.2.7 Other Areas Mapped

Seven Highly Modified Areas (HMAs) were identified during the 2024 survey (Table 5.8, Figure 5.4). These
consist of areas where natural vegetation has been almost or entirely removed, cleared, or replaced with
introduced or non-endemic taxa.

Isolated remnant trees (IT) were mapped across 185.4 ha of the Survey Area (1.2%), largely consisting of
native remnant paddock and road verge trees and shrubs.

Areas where natural vegetation has been completely and apparently permanently removed, with either no
or very scattered native taxa (trees) remaining, have been mapped as ‘PD’ (where discernible at 1:5,000
scale). This category mainly consists of paddocks, with infrastructure, tracks and firebreaks providing a
minor proportion of this area. A total of 14,228.1 ha of PD was mapped, representing 89.9% of the Survey
Area

A further 301.4 ha (1.9%) of the Survey Area comprises planted vegetation, where the natural vegetation
has been cleared and replaced. These areas were mapped as PP (Pine plantations), PE (Planted
Eucalyptus spp.) and TP (Tagasaste or Grape plantations),

Water bodies (WB) were also mapped in the Survey Area, consisting of artificial dams and natural or
artificial lakes and pooling water. This category comprises 101.0 ha of the Survey Area.
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Table 5.8 Vegetation Types of the Survey Area

VT ‘ Description ’ Representative Photo

1 Description: Low isolated trees to open woodland of Corymbia calophylla, occasionally with Eucalyptus
todtiana, occasionally with a tall shrubland of Banksia hewardiana over mid open shrubland of Hakea
trifurcata, Xanthorrhoea preissii, Allocasuarina humilis, and Calothamnus sanguineus over low isolated
shrubs of Babingtonia grandiflora and Hibbertia hypericoides subsp. hypericoides over low isolated
tussock grasses of Austrostipa elegantissima and occasionally Neurachne alopecuroidea over low isolated
sedges of Morelotia octandra occasionally over low open rushland of Lepidosperma cf. pubisquameum or
Lepidosperma apricola and/or Desmocladus asper over low isolated clumps of forbs of Opercularia
vaginata, occasionally with Chamaescilla corymbosa, Trachymene pilosa and Podotheca gnaphalioides; on
undulating plains with grey/yellow/white sand-sandy loam or on slopes with red/brown clay loam and
laterite pebbles.

Location: Widespread across the Survey Area
Area Mapped (Proportion of Survey Area): 254.6 ha (1.6%)
Definition Method: floristic composition classification

Sample Sites: YKO1, YKO2, YTQOS5, YTQO6, YTQO9, YTQ14, YRO2, YTRO1, KRMN1, KRMN2, KRMN3, KRMN4,
KRMNS5, KRMN7, KRMN16, KRMN41, KRMN45, KRMN50, KRMN52, KRMN54, KRMN64, KRMNGES5,
KRMN66, KRMN67, KRMN70, KRMN72, KRMN76, KRMN87, KRMNT2, KRMNT2-1, MVMO3,

VM43, VM54, VM61, VM65, VM66, VM67, VM70, VM71, VM72, VM75, VM76, VM77, VM85, VM87,
VM89, VM90, VM92, VM94, VM96, VM98, VM100, VM101, VM104, VM111, VM112, VM115, VM125,
VM126, VM129, VM132, VM173, VM223, VM264, VM283, VM285, VM335, VM358.

YTQO9 - Typical VT 1

Indicator Taxa: Austrostipa elegantissima, Babingtonia grandiflora, Chamaescilla corymbosa, Corymbia
calophylla, Opercularia vaginata

Significant Taxa: Eucalyptus macrocarpa subsp. elachantha (P4), Haemodorum loratum (P3)
Average Taxon Richness per Quadrat: 40 + 9

Variation: There is a lateritic variant with a tall shrubland layer of Banksia hewardiana (quadrat YK02)

YKO2 - Laterite Variant
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VT ‘ Description

Description: Occasional low woodland of Banksia prionotes, sometimes with Eucalyptus todtiana, over
tall open shrubland to shrubland of Acacia blakelyi over mid sparse shrubland of Allocasuarina humilis,
Calothamnus quadrifidus subsp. quadrifidus and Xanthorrhoea preissii over low sparse shrubland of
Dianella revoluta and Conostylis aculeata subsp. aculeata over low isolated grasses of Austrostipa
macalpinei over low clumps of sedges of Mesomelaena pseudostygia over low isolated forbs of
Calandrinia corrigioloides, Centrolepis drummondiana, Drosera erythrorhiza, Poranthera microphylla and
Trachymene pilosa; on sand plains with grey/yellow/brown sand.

Location: the southern portion of the south section of Brand Highway, and one small patch approximately
in the centre of the Survey Area.

Area Mapped (Proportion of Survey Area): 16.5 ha (0.1%)
Definition Method: floristic composition classification

Sample Sites: YTQ01, YTQ02, YTQ10, YR10, YR11, VM286, MVMO02, KRMN19, KRMNX1, KRMNTT,
KRMN100

Indicator Taxa: Acacia blakelyi, Calandrinia corrigioloides, Centrolepis drummondiana, Conostylis aculeata
subsp. aculeata, Drosera erythrorhiza, Gompholobium tomentosum

Significant Taxa: Haemodorum loratum (P3)
Average Taxon Richness per Quadrat: 38 £ 6

Variation: No notable variation observed.

‘ Representative Photo

YTQO1
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VT ‘ Description ‘ Representative Photo

3 Description: Occasional low open woodland of Eucalyptus todtiana, Banksia attenuata and Banksia
menziesii, sometimes with Banksia prionotes, occasionally with a mid shrubland of Leptospermopsis
erubescens, over mid sparse shrubland of Xanthorrhoea preissii and Jacksonia floribunda over low sparse
shrubland of Banksia dallanneyi subsp. dallanneyi var. dallanneyi, Hibbertia hypericoides subsp.
hypericoides, Melaleuca ciliosa and Petrophile macrostachya over low isolated clumps of grasses of
Austrostipa elegantissima and Austrostipa macalpinei over low sparse sedgeland to isolated clumps of
sedges of Mesomelaena pseudostygia, Schoenus clandestinus and Schoenus nanus over isolated clumps of
rushes of Lepidobolus preissianus subsp. preissianus and Caustis dioica over low isolated clumps of forbs
of Burchardia congesta, Drosera erythrorhiza, Phyllangium divergens, Podotheca gnaphalioides and
Trachymene pilosa, on sand plains with white/grey/yellow sand.

Location: forms the majority of the north section of Brand Highway, and some remnant patches occur to
the west of Brand Highway.

Area Mapped (Proportion of Survey Area): 79.4 ha (0.5%)
Definition Method: floristic composition classification YTQO7 - Typical VT 3

Sample Sites: YTQ03, YTQO04, YTQO07, YTQO8, YTQ11, YTQ12, YTQ13A, YR03, YROS8, YR09, KRMN29,
KRMN31, KRMN35, KRMN40, VM260, VM261, VM263, VM266, VM267, VM364, MVMO1.

Indicator Taxa: Banksia attenuata, Banksia menziesii, Caustis dioica, Conostylis teretifolia subsp.
teretifolia, Hoemodorum laxum, Mesomelaena pseudostygia, Phyllangium divergens, Schoenus
clandestinus

Significant Taxa: Calytrix ecalycata subsp. brevis (P3), Eucalyptus macrocarpa subsp. elachantha (P4),
Haemodorum loratum (P3), Poranthera moorokatta (P2)

Average Taxon Richness per Quadrat: 45 + 6

Variation: A variant of this VT exists without the presence of the Banksia overstorey.

YTQO04 — No Banksia Variant
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VT ‘ Description

Description: Low open woodland of Eucalyptus rudis subsp. rudis over tall open shrubland of Melaleuca
rhaphiophylla over mid closed rushland of Lepidosperma longitudinale and Machaerina preissii, on
drainage lines and open depressions with brown loam.

Location: Widespread through the Survey Area.
Area Mapped (Proportion of Survey Area): 428.0 ha (2.7%)
Definition Method: floristic composition classification

Sample Sites: YKO3, YKRO1, SS01, SS11, SS13, SS16, SS20, KRMN10, KRMN11, KRMN13, KRMN24,
KRMN33, KRMN34, KRMN95, KRMN96, KRMN97, VM40, VM51, VM52, VM59, VM130, VM146, VM147,
VM148, VM149, VM150, VM153, VM162, VM163, VM170, VM173, VM178, VM180, VM181, VM182,

VM197, VM199, VM200, VM202, VM203, VM211, VM212, VM219, VM221, VM224, VM230, VM231,
VM232, VM233, VM234, VM236, VM237, VM243, VM251, VM252.

Indicator Taxa: Eucalyptus rudis subsp. rudis, Melaleuca rhaphiophylla, Lepidosperma longitudinale,
Machaerina preissii.

Significant Taxa: NA
Average Taxon Richness per Quadrat: 8

Variation: No notable variation observed.

‘ Representative Photo

YKO03
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VT ‘ Description ‘ Representative Photo

5 Description: Low woodland of Melaleuca preissiana and/or Melaleuca rhaphiophylla occasionally over
low isolated sedges of Schoenus subfascularis over low closed grassland of pasture weeds, on open
depressions, sometimes with standing water, with brown loam.

Location: north-eastern portion of Survey Area.

Area Mapped (Proportion of Survey Area): 32.4 ha (0.2%)
Definition Method: structural vegetation classification
Sample Sites: VM190, VM191, KRMN36.

Variation: No notable variation observed.

VM190
6 Description: Low isolated trees to low open woodland of Eucalyptus loxophleba subsp. loxophleba over No Photo Available
low closed grassland of pasture weeds, on plains or slopes with grey/brown loam.
Location: north-eastern portion of Survey Area.
Area Mapped (Proportion of Survey Area): 5.3 ha (0.03%)
Definition Method: structural vegetation classification
Sample Sites: VM141, SS05, SS22.
Variation: No notable variation observed.
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VT ‘ Description

7 Description: Isolated low trees to low open woodland of Eucalyptus todtiana over low closed grassland of
pasture weeds, on plains and slopes or grey/brown sand or loam.

Location: sporadic across the northeastern section of the Survey Area, as well as the approximate centre
of the Survey Area.

Area Mapped (Proportion of Survey Area): 3.6 ha (0.02%)
Definition Method: structural vegetation classification
Sample Sites: KRMN48, SS04.

Variation: No notable variation observed.

‘ Representative Photo

No Photo Available

8 Description: Isolated mid shrubland of Xanthorrhoea ?drummondii over low open shrubland of Acacia
pulchella and Hibbertia hypericoides subsp. hypericoides over low open sedgeland of Mesomelaena
pseudostygia, Schoenus brevisetis, Schoenus clandestinus and Morelotia octandra, over isolated low
tussock grasses of Amphipogon turbinatus, on slopes of yellow-grey sand or red-brown clay loam with
laterite.

Location: two isolated locations within the southwest of the Survey Area.
Area Mapped (Proportion of Survey Area): 1.5 ha (0.01%)

Definition Method: structural vegetation classification

Sample Sites: VM50.

Variation: No notable variation observed.

VM50
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Description

Representative Photo

Description: Isolated remnant trees and shrubs, sometimes low open woodlands, typically with Corymbia
calophylla, Eucalyptus rudis subsp. rudis, Eucalyptus todtiana, Jacksonia sternbergiana and Acacia saligna.

Location: Widespread across the Survey Area.
Area Mapped (Proportion of Survey Area): 185.4 ha (1.2%)

Sample Sites: KRMN39, KRMN46, KRMN47, KRMN49, KRMN69, KRMN72, KRMN89, KRMN93, VM140,
VM165, VM168, VM225, VM226, VM238, VM350.

VM62

PP

Description: Plantations of *Pinus sp.
Location: Widespread across the Survey Area.
Area Mapped (Proportion of Survey Area): 168.0 ha (1.1%)

Sample Sites: VM113, VM195, VM239, KRMN18, KRMN12, KRMN21, KRMN22, KRMN23, KRMN25,
KRMN27, SS19.

VM195
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VT ‘ Description ‘ Representative Photo

PE Description: Planted trees of Eucalyptus spp., of either native or exotic origin.
Location: Widespread across the Survey Area.
Area Mapped (Proportion of Survey Area): 45.2 ha (0.3%)

Sample Sites: KRMNO9, KRMN15, KRMN26, KRMN47, KRMN55, SS09, VM68, VM74, VM95, VM107,
VM118, VM121, VM152, VM169, VM214, VM218, VM240, VM241, VM242, VM346.

KRMNO9

TP Description: Plantations of *Chamaecytisus palmensis or *Vitis vinifera. No Photo Available
Location: Occasional, but widespread across the Survey Area.

Area Mapped (Proportion of Survey Area): 88.2 ha (0.6%)

Sample Sites: KRMN14, KRMN17, KRMN30, KRMN79, VM41, VM116, VM155, VM196.
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Description

Representative Photo

D

Description: Mid to tall sedgeland to open sedgeland of *Juncus acutus over low closed grasslands of
pasture weeds, on drainage lines and sump areas.

Location: Widespread across the Survey Area.
Area Mapped (Proportion of Survey Area): 197.7 ha (1.2%)

Sample Sites: KRMN28, KRMN32, KRMN42, KRMN49, VM154, VM185, VM210, VM213, VM215, VM216,
VM235, SS03.

VMO01

PD

Description: Paddocks and infrastructure, cleared land.
Location: Widespread across the Survey Area.

Area Mapped (Proportion of Survey Area): 14,228.1 ha (89.9%)
Sample Sites: NA
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VT ‘ Description ‘ Representative Photo

WB Description: Water Bodies and Artificial Dams.

Location: Widespread across the Survey Area.

Area Mapped (Proportion of Survey Area): 101.0 ha (0.6%)
Sample Sites: NA
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