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EXECUTIVE SUMMARY

Synergy Renewable Energy Development (SynergyRED) is investigating the feasibility of a developing
a Wind Farm in Scott River, located approximately 15 km north-east of Augusta, Western Australia.
Phoenix Environmental Sciences Pty Ltd was commissioned by SynergyRED to undertake a detailed
flora and vegetation survey, to identify any significant flora and vegetation values present in the
3,891.56 ha study area. The survey results are to be used to inform the feasibility and design layouts
for the proposed wind farm and support environmental and planning approvals.

The scope of work was to undertake a desktop assessment in preparation for the field survey, a single
season detailed flora and vegetation survey within the most appropriate season, and targeted
searches for Threatened flora. The methods of the detailed flora and vegetation survey were as per
the Environmental Protection Authority Technical Guidance Flora and Vegetation Surveys for
Environmental Impact Assessment.

A total of 423 flora taxa representing 65 families and 209 genera were recorded during the survey.
The assemblage included 353 native taxa, 70 introduced taxa, 340 perennial taxa, 74 annual or short-
lived taxa and 9 taxa that exhibit both annual and perennial lifecycles. The most prominent families
recorded were Fabaceae, Proteaceae, Poaceae and Myrtaceae.

Three Threatened flora (Grevillea brachystylis subsp. australis, Lambertia orbifolia subsp. vespera and
Verticordia plumosa var. vassensis), 16 Priority flora, and one species representing a significant range
extension, were recorded in the study area. The survey confirmed the presence of many desktop
records as well as identifying many new records of significant flora. Other desktop significant flora
records were determined to no longer be current.

Records of significant flora were assigned to populations, categorised as either new populations or
confirmed desktop populations. A total of 74 unique populations of significant flora were delineated,
encompassing 60 new populations (1 Threatened and 59 Priority flora populations) and 14 confirmed
desktop populations (4 Threatened and 10 Priority flora populations).

The survey identified 20 vegetation types, comprising of 18 native and 2 non-native vegetation types.
Native vegetation covered 20.3% (790 ha) of the study area, occurring as remnant patches mainly
within farmland, and roadside vegetation corridors.

Fifteen of the 18 native vegetation types were designated to have local or regional significance.
Significant vegetation within this survey was classified under 4 categories: representative of a
Threatened Ecological Community (TEC) (regionally significant), restricted vegetation types (locally
significant), habitat for significant flora species types (locally significant) and groundwater dependent
ecosystems (GDEs; locally significant).

Four vegetation types were identified as analogous to the Scott River Ironstone TEC. Three vegetation
types were identified as ‘restricted’. Twelve vegetation types were identified as habitat for significant
flora species. Seven vegetation types were identified as known or potential GDEs. AmBsHc was the
only vegetation type to be identified as significant in all 4 categories.

In terms of vegetation condition, a very large proportion of the study area (79.4%) was classified as
Completely Degraded, representing cleared areas and plantations. Native vegetation in the study area
was in varying states of condition, with 279.1 ha (7.2% of the study area) containing remnant
vegetation in Pristine or Excellent condition, and the rest being impacted by grazing or invasive species
(with Very Good to Degraded condition ratings).
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1 INTRODUCTION AND BACKGROUND

Synergy Renewable Energy Development (SynergyRED) is a wholly owned subsidiary of Synergy Pty
Ltd. SynergyRED is investigating the feasibility of a Proposed Wind Farm in Scott River (the Project),
located approximately 15 km north-east of Augusta, Western Australia (WA; Figure 1-1).

In April 2023, Phoenix Environmental Sciences Pty Ltd (Phoenix) was commissioned by SynergyRED to
undertake a detailed flora and vegetation survey, basic and targeted fauna survey, and to determine
ecological values for the Project. The purpose of the surveys was to identify flora, vegetation,
significant fauna and habitats, to inform the feasibility and design layouts. This report focuses on the
findings from the detailed flora and vegetation survey.

1.1 OBIJECTIVES AND SCOPE OF WORK

The scope of works was prepared to identify flora and vegetation of conservation significance to
inform the feasibility and design layouts. The flora and vegetation survey will be used to support
environmental and planning approvals as required.

The objectives for the flora and vegetation survey were to:

a) undertake a single season detailed flora and vegetation survey with targeted searches for
Threatened flora in spring 2023.

b) complete the field surveys during the most appropriate season(s) for the detection and
identification of conservation significant flora that are likely or may occur within the study
area, based on an initial desktop review and database searches.

c) ensure the surveys completed satisfy the following guidelines, by employing adequate survey
methodology and effort by suitably qualified and experienced practitioners.

1.2 STUDY AREA

The total study area is 3,891.56 ha and comprises (Figure 1-1):

e the wind farm area (the ‘WFA’, 3,882.18 ha)
e 3 road intersection areas (the ‘RIAs’, 9.41 ha).
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2 LEGISLATIVE CONTEXT

The protection of flora in WA is principally governed by 3 acts:
e Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act)
e State Biodiversity Conservation Act 2016 (BC Act)
e State Environmental Protection Act 1986 (EP Act).

2.1 COMMONWEALTH

The EPBC Act is administered by the Federal Department of Climate Change, Energy, the Environment
and Water (DCCEEW). The EPBC Act provides for the listing of Threatened flora and Threatened
Ecological Communities (TEC) as matters of National Environmental Significance (NES). Under the
EPBC Act, actions that have, or are likely to have, a significant impact on a matter of NES, require
approval from the Australian Government Minister for the Environment through a formal referral
process. Key threats and habitat critical to the survival of EPBC Act Threatened species are usually
defined in the conservation advice and/or recovery plan for the species.

Conservation categories applicable to Threatened flora and fauna species under the EPBC Act are as
follows:

e Extinct (EX)* —there is no reasonable doubt that the last individual has died

e Extinct in the Wild (EW) —taxa known to survive only in captivity

e C(ritically Endangered (CR) — taxa facing an extremely high risk of extinction in the wild in the
immediate future

e Endangered (EN) — taxa facing a very high risk of extinction in the wild in the near future
e Vulnerable (VU) — taxa facing a high risk of extinction in the wild in the medium-term

e Conservation Dependent (CD)! — taxa whose survival depends upon ongoing conservation
measures; without these measures, a conservation dependent taxon would be classified as
Vulnerable, Endangered or Critically Endangered.

Ecological communities are defined as ‘naturally occurring biological assemblages that occur in a
particular type of habitat’ (English & Blyth 1997). There are 3 categories under which ecological
communities can be listed as TECs under the EPBC Act:

e Critically endangered (CR) — If, at that time, an ecological community is facing an extremely
high risk of extinction in the wild in the immediate future (indicative timeframe being the
next 10 years).

e Endangered (EN) - If, at that time, an ecological community is not critically endangered but is
facing a very high risk of extinction in the wild in the near future (indicative timeframe being
the next 20 years).

e Vulnerable (VU) — If, at that time, an ecological community is not critically endangered or
endangered but is facing a high risk of extinction in the wild in the medium-term future
(indicative timeframe being the next 50 years).

1 Species listed as Extinct and Conservation Dependent are not matters of NES and therefore do not trigger the
EPBC Act.
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2.2 STATE

2.2.1 Threatened and Priority species

In WA, the BC Act provides for the listing of Threatened flora species (Government of Western
Australia 2022) in the following categories:

e Critically Endangered (CR) — species facing an extremely high risk of extinction in the wild in
the immediate future?

e Endangered (EN) — species facing a very high risk of extinction in the wild in the near future?

e Vulnerable (VU) — species facing a high risk of extinction in the wild in the medium-term
future?.

The Department of Biodiversity, Conservation and Attractions (DBCA) administers the BC Act and
maintains a non-statutory list of Priority flora. Priority species are still considered to be of conservation
significance — that is they may be Threatened — but cannot be considered for listing under the BC Act
until there is adequate understanding of threat levels imposed on them. Species on the Priority flora
list are assigned to one of 4 Priority (P) categories, P1 (highest) — P4 (lowest), based on level of
knowledge/concern. The DBCA list also includes Threatened (T) flora, a consolidation of any species
listed under the EPBC or BC acts.

An additional category under the BC Act is Extinct (EX) and the DBCA equivalent code is (X). This is
defined as: no reasonable doubt that the last member of the species has died.

2.2.2 Critical habitat

Under the BC Act, habitat is eligible for listing as critical habitat if it is critical to the survival of a
Threatened species, or a TEC and its listing is otherwise in accordance with the ministerial guidelines.
This provision pertains to formal listing by the Minister, as distinct from (for example) critical habitat
for a Threatened flora species referred to in a recovery plan or conservation advice.

2.2.3 Threatened and Priority Ecological Communities

The BC Act provides for the listing of TECs in the following categories:

e Critically Endangered — facing an extremely high risk of becoming eligible for listing as a
collapsed ecological community in the immediate future?

e Endangered — facing a very high risk of becoming eligible for listing as a collapsed ecological
community in the near future?

e Vulnerable — facing a high risk of becoming eligible for listing as a collapsed ecological
community in the medium-term future?.

An ecological community may be listed as a collapsed ecological community under the BC Act if there
is no reasonable doubt that the last occurrence of the ecological community has collapsed, or the
ecological community has been so extensively modified throughout its range that no occurrence of it
is likely to recover its species composition and/or structure.

The DBCA also maintains a non-statutory list of Priority Ecological Communities (PECs), which may
become TECs in the future; however, do not currently meet survey criteria or that are not adequately
defined. PECs are assigned to one of 5 categories depending on their priority for survey or definition,
with Priority 1 of highest concern and Priority 5 of lowest concern.

2 As determined in accordance with criteria set out in the ministerial guidelines.
Pk & ENIX
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Each of the TEC/PEC known records are inclusive of a buffer. A buffer is included around each TEC or
PEC to help ensure:

e that nearby developments with potential for impact are considered

e for ecological communities driven by hydrological processes, buffers are applied to ensure
essential ecological functions are maintained and/or potential impact of nearby
developments can be considered

e mapping inaccuracies are accounted for.

2.2.4 Otbher significant flora and vegetation

Under the EPA’s environmental factor guidelines, flora, vegetation and fauna may be considered
significant for a range of reasons other than listing as a Threatened or Priority species or ecological
community.

In addition to listing as Threatened or Priority, EPA (2016a) identifies the following:
e flora may be significant for

0 local endemism or association with a restricted habitat type (e.g. surface water or
groundwater dependent ecosystems; GDEs)

O new species or anomalous features that indicate a potential new species

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

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

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

e vegetation may be significant for:

0 having restricted distribution

0 subject to a degree of historical impact from threatening processes
0 havingarole as a refuge
(0]

providing an important function required to maintain ecological integrity of a
significant ecosystem.

Provided in the guide for assessment of applications to clear native vegetation (DER 2014) is a scale
for assessing the bioregional conservation status of ecological vegetation classes (Table 2-1).

Table 2-1 Bioregional conservation status of ecological vegetation classes
Conservation status Description
Presumed extinct Probably no longer present in the bioregion
Endangered* Less than 10% of pre-European extent remains
Vulnerable* 10-30% of pre-European extent exists
Depleted* More than 30% and up to 50% pre-European extent exists
Least concern More than 50% of pre-European extent exists and subject to little or no degradation
over a majority of this area

*or a combination of depletion, loss of quality, current threats and rarity gives a comparable status.

2.2.5 Environmentally Sensitive Areas

Under Section 51B of the EP Act the Minister for Environment may declare by notice either a specified
area of the State or a class of areas of the State to be Environmentally Sensitive Area (ESA). ESAs are
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declared in the Environmental Protection (Environmentally Sensitive Areas) Notice 2005, which was
gazetted on 8 April 2005 (Government of Western Australia 2005).

ESAs are areas where the vegetation has high conservation value. Several types of areas are declared
ESAs including:

e the area covered by vegetation within 50 metres (m) of Threatened flora, to the extent to
which the vegetation is continuous with the vegetation in which the Threatened flora is
located

e the area covered by a TEC

e adefined wetland (Ramsar wetlands, conservation category wetlands and nationally
important wetlands) and the area within 50 m of the wetland

e Bush Forever sites.

2.2.6 Introduced flora

Introduced flora (weeds) pose threats to biodiversity and natural values by successfully out-competing
native species for available nutrients, water, space and sunlight; reducing the natural structural and
biological diversity by smothering native plants or preventing them from growing back after clearing,
fire or other disturbance; replacing the native plants that animals use for shelter, food and nesting;
and altering fire regimes, often making fires hotter and more destructive (Australian Weeds
Committee 2007).

Management of some weed species is required under Commonwealth or State frameworks. Key
classifications for significant introduced flora that are relevant to this report are:

e Declared Pest — the Biosecurity and Agriculture Management Act 2007, Section 22, makes
provision for a plant taxon to be listed as a Declared Pest organism in parts of, or the entire
State. Under the Biosecurity and Agriculture Management Regulations 2013 Declared Pests
are assigned to one of 3 control categories that dictate the level of management required
(DPIRD 2023).

e Weed of National Significance (WoNS) — high-impact, established introduced flora causing
major economic, environmental, social and/or cultural impacts in a number of
states/territories, and which have strong potential for further spread (Australian Weeds
Committee 2012). Management is required in accordance with Department of Primary
Industries and Regional Development (DPIRD) guidelines for particular WoNS.

Throughout this report, introduced flora species are indicated with an asterisk (*).

PH.{&}Ele
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3 EXISTING ENVIRONMENT

3.1 INTERIM BIOGEOGRAPHIC REGIONALISATION OF AUSTRALIA

The Interim Biogeographic Regionalisation of Australia (IBRA) classifies Australia’s landscapes into 89
‘bioregions’ and 419 ‘subregions’ based on climate, geology, landform, native vegetation and species
information (DoEE 2016). In WA there are 27 bioregions and 55 subregions. The study area is located
within the Warren and Jarrah Forest IBRA bioregions, predominantly in the Warren (WAR01)
subregion, with a very small area in the north within the Southern Jarrah Forest (JAF02) subregion
(Figure 3-1).

The Warren bioregion (and analogous subregion) is made up of dissected undulating country of the
Leeuwin Complex, Southern Perth Basin (Blackwood Plateau), south-west intrusions of the Yilgarn
Craton and western parts of the Albany Orogen. The area sustains loamy soils supporting Karri forest,
laterites supporting Jarrah-Marri forest, leached sandy soils in depressions and plains supporting low
Jarrah woodlands and paperbark/sedge swamps, and Holocene marine dunes with Agonis flexuosa
and Banksia woodlands and heaths (May & McKenzie 2003).

The Southern Jarrah Forest subregion is characterised by duricrusted plateau of Yilgarn Craton
characterised by Jarrah-Marri forest on laterite gravels and, in the eastern part, by Wandoo - Marri
woodlands on clayey soils. Eluvial and alluvial deposits support Agonis shrublands. In areas of
Mesozoic sediments, Jarrah forests occur in a mosaic with a variety of species-rich shrublands. The
climate is Warm Mediterranean (May & McKenzie 2003).

3.2 LAND SYSTEMS AND SURFACE GEOLOGY

DPIRD undertook land system mapping for the South West using a nested soil-landscape mapping
hierarchy (Purdie et al. 2004). While the primary purpose of the mapping is to inform pastoral and
agricultural land capability, it is also useful for informing biological assessments. Under this hierarchy,
land systems are defined as areas with recurring patterns of landformes, soils, vegetation and drainage.
The study area intersects 2 land systems (Table 3-1; Figure 3-2).

Table 3-1 Land systems and extent in study area
% of
Land system Description Area (ha) HCHEILL]
area
Nillup Plain System |Poorly drained plain, in the southern Donnybrook Sunkland. 26.8 0.7
Sandy gravel, non-saline wet soil, grey deep sandy duplex, loamy
gravel and pale deep sands. Jarrah-Marri-paperbark woodland.
Scott River Plain Poorly drained coastal plain, in the southern Donnybrook 3,864.8 99.3
System Sunkland. Non-saline wet soil and pale deep sand. Heaths,
sedgelands and Jarrah-Marri-paperbark woodland.
Total 3,891.6 100
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According to the Surface Geology of Australia 1:1,000,000 scale, WA database (Stewart et al. 2008),
the study area intersects 3 geological formations (Table 3-2; Figure 3-2).

Table 3-2 Surface geology of the study area, extent by deposit type
% of
Surface geology Abbreviation Description Area (ha) % c;rsetaudy
Estuarine, lagoonal, and | Cze Estuarine, lagoonal, and lacustrine deposits. 3,832.9 98.5
lacustrine deposits Numerous small lakes and swamps. Linear
74394 dunes common.
Bunbury basalt Kbb Porphyritic tholeiitic basalt. 49.3 1.3
Ferruginous duricrust | Czl Pisolitic, nodular or vuggy ferruginous 9.4 0.2
38498 laterite; some lateritic soils; ferricrete;
magnesite; ferruginous and siliceous
duricrusts and reworked products, calcrete,
kaolinised rock, gossan; residual ferruginous
saprolite.
Total 3,891.6 100
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3.3 CLIMATE AND WEATHER

The climate of the Warren (WARO01) subregion is described as Warm Mediterranean and moderate
Mediterranean, respectively. The nearest Bureau of Meteorology (BoM) weather station with
comprehensive data collection and recent historic climate data is Cape Leeuwin (no. 009518, Latitude:
34.37°S Longitude 115.14°E), located 17.76 km south-west of the study area.

Cape Leeuwin records the highest mean maximum monthly temperature (24.4°C) in February (lowest
in June, 16.6°C) and the lowest minimum mean monthly temperature (11.6°C) in June (highest in
February, 18.2°C) (Figure 3-3). Mean annual rainfall recorded the highest monthly means in June and
April (179 and 104.2 mm respectively; Figure 3-3).

Daily mean temperatures at Cape Leeuwin preceding the surveys were relatively consistent with long-
term averages, although the mean maximum temperature in October was 2.0 °C warmer than the
average (Figure 3-3). The daily minimum temperatures were also generally consistent with the long-
term averages, though November recorded minimum temperatures 1.7 °C above average (Figure 3-3).
This shows a warming trend within the South West region.

Records from Cape Leeuwin show the highest rainfall preceding the survey was June with a total
monthly rainfall of 179 mm, which was 5.3 mm higher than the long-term average (Figure 3-3). Rainfall
in May can be considered an outlier due to the vast difference between the long-term average (104.7
mm less than long-term average). The 2022-2023 total annual rainfall (600.4 mm) was 352.8 mm less
than the long-term average (953.2 mm; Figure 3-3).
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Figure 3-3 Annual climate and weather data for Cape Leeuwin (no. 009518) and mean monthly

data for the 12 months preceding the survey (BoM 2024)

The 3 phases of field surveys are each marked with a green rectangle.
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3.4 LAND USE

Land use within the Warren and Southern Jarrah Forest regions consists of predominantly dryland
agriculture and plantations (3,739,542 ha or 36%), the majority of which is modified pastures for
grazing, and cropping (Table 3-3). This is closely followed by conservation and natural environments
(3,572,471 ha or 34%), the majority of which is nature conservation (Table 3-3).

Table 3-3 Land use within the Warren and Southern Jarrah Forest regions (ABARES 2018)
Land use Area (ha)
1 Conservation and natural environments 3,572,471
1.1 Nature conservation 2,486,646
1.2 Managed resource protection 1,089
1.3 Other minimal use 1,084,737
2 Production from relatively natural environments 2,649,200
2.1 Grazing native vegetation 61,997
2.2 Production native forests 2,587,203
3 Production from dryland agriculture and plantations 3,739,542
3.1 Plantation forests 771,191
3.2 Grazing modified pastures 1,830,075
3.3 Cropping 1,128,405
3.4 Perennial horticulture 361
3.5 Seasonal horticulture 95
3.6 Land in transition 9,414
4 Production from irrigated agriculture and plantations 132,365
4.0 Production from irrigated agriculture and plantations 35
4.1 Irrigated plantation forests 598
4.2 Grazing irrigated modified pastures 56,813
4.3 Irrigated cropping 334
4.4 Irrigated perennial horticulture 62,330
4.5 Irrigated seasonal horticulture 8,406
4.6 Irrigated land in transition 3,849
5 Intensive uses 101,356
5.0 Intensive uses 4
5.1 Intensive horticulture 249
5.2 Intensive animal production 6,865
5.3 Manufacturing and industrial 2,008
5.4 Residential and farm infrastructure 41,183
5.5 Services 10,148
5.6 Utilities 268
5.7 Transport and communication 24,566
5.8 Mining 15,462
5.9 Waste treatment and disposal 599
6 Water 162,785
6.0 Water 8
6.1 Lake 51,489
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Land use Area (ha)
6.2 Reservoir/dam 32,353
6.3 River 10,755
6.4 Channel/aqueduct 63
6.5 Marsh/wetland 53,748
6.6 Estuary/coastal waters 14,369
Grand total 10,357,716

3.5 CONSERVATION RESERVES AND ESAS

Numerous conservation reserves, national parks and state forest occur within 10 km of the study area
(Figure 3-4). Two national parks and 2 nature reserves and one state forest share a partial intersection
and/or boundary with the study area:

e Blackwood River National Park — intersects part of the most eastern RIA

e Scott National Park — very small connection to the south-west (SW) boundary of the WFA
e Pagett Nature Reserve — adjoins part of the eastern boundary of the WFA

e Unnamed R42377 Nature Reserve — occurs within but excluded from the WFA

e South Blackwood State Forest — intersects part of the central RIA and adjoins part of the
eastern boundary of the WFA.

Several additional reserves also occur within 10 km of the study area:
e Milyeannup National Park
e  Wiltshire-Butler National Park
e Leeuwin-Naturalist National Park
e Unnamed WA46400 National Park
e Chester Nature Reserve
e Gingilup Swamps Nature Reserve
e Ngari Capes Marine Park
e Unnamed R42942 Nature Reserve
e Unnamed R15185 Nature Reserve
e Unnamed 020125 Timber Reserve
e Unnamed 012925 Timber Reserve
e Blackwood State Forest
e Milyeannup State Forest.

The gazetted ESA dataset (DWER 2023) shows 61 ESAs intersecting the study area, collectively
covering 3,853.3 ha (99% of the study area; Figure 3-5). These appear to be associated with
Threatened flora, TEC and wetlands. The mapped polygons encompass buffers for these values,
typically 50 m for Threatened flora and between 500 m — 2,000 m for TEC, therefore the extent of
actual ESAs in the study area is much lower than the mapped ESA polygons. Refer to Section 5.1.1 and
5.1.5 for the more detailed desktop results for Threatened flora and TECs. Brief comment on wetlands
is provided in Section 3.6.
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3.6 WETLANDS

The Augusta Estuary is located within 8 km of the study area as well as several smaller wetlands.
Approximately 10 km of coastline is also present within the buffer area south of the study area. The
Geomorphic Wetlands, Augusta to Walpole (DBCA-017) dataset (WRC 2017) also indicates that the
study area is dominated by Palusplain (seasonally waterlogged flat) wetlands, and includes numerous
Damplands (seasonally waterlogged basin) and Sumplands (seasonally inundated basin).

3.7 ECOLOGICAL LINKAGES

The importance of ecological linkages is recognised by existing environmental and planning policy
documents (e.g. EPA Guidance Statement 10, EPA Guidance Statement 33 - Chapters B1, B2 and B3,
EPA Bulletin 1108 Greater Bunbury Region Scheme Report and Recommendations, and the Western
Australian Planning Commission Statement of Panning Policy No 2 Environment and Natural Resources
Policy 2003) and is increasingly considered as part of Environmental Impact Assessment, particularly
in the South West, Great Southern and Wheatbelt regions of WA due to the high degree of
fragmentation in those landscapes.

The South West Regional Ecological Linkages Project identified a network of regional-scale ecological
linkages throughout the south-west of the State (Molloy et al. 2009). The network was subsequently
extended into the eastern Jarrah Forest, Avon Wheatbelt, and Mallee (IBRA areas) and into the
Serpentine-Jarrahdale Shire (Molloy & Deeley 2013).

An ecological linkage was defined by Molloy et al. (2009) as

“a series of (both contiguous and non-contiguous) patches which, by virtue of their proximity to
each other, act as stepping stones of habitat which facilitate the maintenance of ecological
processes and the movement of organisms within, and across, a landscape.”

Ecological linkages are just one measure of the biodiversity conservation value of a patch of native
vegetation. The purpose of an ecological linkage therefore is to recognise a patch’s additional value
to biodiversity conservation and thus they allow managers and planners to achieve more effective
planning and impact assessment.

As can be seen in Figure 3-5, the study area lies at the junction of several regionally important
ecological linkages due to its proximity to large areas of National Park to the north and east, Scott
River at its southern border, and the Blackwood River to the west.
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4 METHODS

Detailed flora and vegetation survey for a Proposed Wind Farm in Scott River
Prepared for Synergy Renewable Energy Development

The various surveys were conducted in accordance with the following relevant survey guidelines and

guidance:

e Environmental Factor Guideline: Flora and vegetation (EPA 2016a)

e Technical Guidance: Flora and vegetation surveys for Environmental Impact Assessment (EPA

2016b)

e Approved Conservation Advice for Scott River Ironstone Association (SEWPaC 2013)

e Survey Guidelines for Australia’s Threatened Orchids. Guidelines for detecting orchids listed
as “Threatened” under the Environment Protection and Biodiversity Conservation Act 1999

(DoE 2014).

4.1 DESKTOP REVIEW

Searches of several biological databases were undertaken to identify and prepare lists of significant
flora and vegetation that may occur within the study area (Table 4-1).

A literature search was conducted for accessible reports for biological surveys conducted within 10 km
of the study area to build on the lists developed from the database searches; these are listed in Table
4-2. While not a survey report, one other literature sources for this study are relevant for wider
context: Lyons et al. (2000), who compiled a list of vascular flora of the Warren bioregion from desktop
sources; and on a smaller scale, Gibson et al. (2001) who subsequently compiled a list for the Scott

National Park and Gingilup Swamps Nature Reserve.

Table 4-1

Database searches conducted for the desktop review

Database

Target group/s

Search coordinates and extent

Protected Matters Search Tool (DCCEEW
2023)

EPBC Act Threatened flora,
fauna and ecological
communities

Study area plus a 10 km buffer

DBCA Threatened and Priority Flora Database
(DBCA 2023g)

Threatened and Priority flora

Study area plus a 10 km buffer

DBCA Threatened and Priority Ecological
Communities database (DBCA 2023f)

TECs and PECs

Study area plus a 25 km buffer?

NatureMap (DBCA 2023b)

Flora and fauna records

Study area plus a 10 km buffer

Index of Biodiversity Surveys for Assessment
(IBSA) database (IBSA 2023), for nearby

Flora, vegetation and fauna
survey records and data

Study area plus a 10 km buffer

survey reports and data

125 km buffer as per the DBCA search.

Table 4-2

Survey reports included in the desktop review

Report author

Survey description

Project/area

Proximity to study area

Biota (2009)

Single season detailed flora and
vegetation assessment

Proposed Milyeannup
Wind Farm

Approx. 10 km SE of study
area

Robinson and Keighery
(1997)

Flora and vegetation surveys
conducted between 1990-1991

Scott National Park

Adjacent to the SWW
corner of the study area

Woodman (2019a)

Site inspection report

Site inspection report
of ESA C98

Within study area

Woodman (2019b)

Site inspection report

Site inspection report
of ESA C458

Within study area
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4.2 FIELD SURVEY

4.2.1 Survey timing

Multiple field surveys for flora and vegetation were undertaken. The flora survey timing was based on
targeting the predominant flora (particularly conservation significant flora) flowering periods to
facilitate finding them in the field. Flowering in the Warren bioregion peaks between September and
November. Field survey types and dates are provided in Table 4-3.

Table 4-3 Survey dates
Survey type Season Dates
Single season detailed flora and Spring — Phase 1 1-5 September 2023
vegetation survey Spring — Phase 2 23-27 October 2023
Spring — Phase 3 13-17 November 2023
Targeted flora searches 20 November 2024

4.2.2 Field methods

Field methods for the flora and vegetation survey included:
e surveying of quadrats and relevés (see 4.2.2.1)
e targeted flora searches (4.2.2.2)
e vegetation type and condition mapping (4.2.2.3, 4.2.2.4)
e TEC/PEC and GDE assessments (4.2.2.5, 4.2.2.6).

Prior to the commencement of the field survey, data including satellite imagery, survey boundary, and
pre-selected vegetation quadrats and relevés were loaded onto electronic field devices. The field
survey involved assessing and mapping vegetation boundaries, conducting quadrat and relevé
sampling and collecting opportunistic flora specimens. GPS locations of vegetation and condition
boundaries, survey sites and flora specimen data were recorded digitally.

4.2.2.1 Quadrats and relevés

Quadrat locations were selected to ensure that an accurate representation of vegetation types within
the study area were sampled adequately, with a minimum of at least 3 quadrats per vegetation type,
where practicable. Two methods were used for the selection of quadrat placement within the study
area. Preliminary quadrat locations were pre-selected using aerial photography at a 1:10,000 scale,
with selection based on apparent changes in the vegetation, landform, geology, elevation, slope,
aspect, water and soil. Final quadrat placement was determined in the field while ground-truthing the
study area on foot. Some preliminary quadrats were moved to locations which better represented
vegetation types and some quadrats were changed to relevés, where only dominant vegetation was
recorded. This may have been done for various reasons such as, sufficient replicates of a vegetation
type, unsafe terrain (deep water), vegetation is unnatural (plantations).

In total, 72 quadrats (10m x 10m) and 30 relevés were sampled across the study area (Figure 4-1;
Appendix 1). In addition, 123 mapping notes (i.e. additional vegetation descriptions, ground-truthing
notes) were made to provide supplementary data to the quadrats and relevés.

Quadrat sampling dimensions were 10 m x 10 m in accordance with EPA guidance for the South West
Botanical Province. The following information was recorded for each quadrat (Appendix 2):

e |ocation —the geographic coordinates of all 4 corners of the quadrat in WGS84 projection

PHENX

18



Detailed flora and vegetation survey for a Proposed Wind Farm in Scott River
Prepared for Synergy Renewable Energy Development

description of vegetation — a broad description utilising the structural formation and height
classes based on National Vegetation Information System (ESCAVI 2003) and in accordance
with (EPA 2016b) (Appendix 3)

habitat — a brief description of landform and habitat
geology — a broad description of surface soil type and rock type

disturbance history — a description of any observed disturbance including an estimate of
time since last fire, weed invasions, soil disturbance, human activity, and fauna activity

vegetation condition — using the condition scale in EPA (2016b) for the South West Botanical
Province

height and percentage foliage cover (PFC) — a visual estimate of cover of total vegetation
cover, cover of shrubs and trees >2 m tall, cover of shrubs <2 m, total grass cover and total
herb cover

photograph — a colour photograph of the vegetation within each quadrat in a south-easterly
direction from the north-west corner of the quadrat

flora species list — comprehensive list of all flora species recorded within the quadrat.

To ensure accurate taxonomic identification of flora species present within the study area, collections
were made of each specimen at least once and each collection was pressed and documented for
identification using the WA Herbarium resources.

For each species identified, records on Florabase and the Australasian Virtual Herbarium were
consulted to provide information on known ranges to determine whether the survey area represented
a range extension for the species.

Relevés were sampled within vegetation units where dominant species, soils and topography were
representative of vegetation surveyed in quadrats. To enable inclusion within vegetation analysis
alongside relevés, Information collected in relevés was the same as for quadrats with the exception

that:

Giln

only a single geographic coordinate was recorded

only prominent flora species were recorded.
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4.2.2.2 Targeted flora searches

Targeted searches were undertaken for significant flora (Threatened and Priority), Declared Pests and
WoNS. Remnant vegetation was traversed by foot in systematic searches focused on habitats
considered likely to support significant flora, in addition to previously recorded locations of significant
plants or populations near the study area.

If a flora species was considered to potentially be a significant species (i.e. similar floristic
characteristics and occurring within suitable habitat) the following information was collected:

e GPS coordinates, including population boundary where applicable

e description of the habitat and floristic community in which the potential significant species
was located

e population size estimate (i.e. estimated number of individual plants) where applicable
e specimen collection for taxonomic identification and lodgement at the WA Herbarium

e photograph of live plant in situ and description of important details, such as flower colour,
height of individual or average height of population.

Following the field survey, the likelihood of occurrence for each significant flora species identified in
the desktop review was assessed and assigned to one of 3 ratings:

e Recorded — species recorded within the study area by previous or current survey.

e Possible — study area within known range of species; potential habitat within the study area,
records within 5 km of study area and may not have been detectible during survey (e.g.
survey conducted outside flowering period, annual plant survey conducted outside likely
period of occurrence, small herbaceous plant in dense vegetation), or entire area of habitat
not thoroughly searched.

e Unlikely — study area outside known range of species and/or no suitable habitat present in
study area and/or suitable/potential habitat present but study area considered adequately
searched for the species.

A GPS coordinate was considered a ‘locality’ as a point record of a potential significant species’
location.

Populations of significant flora were delineated in accordance with the DBCA Threatened and Priority
flora report form (DPaW 2010), as plants that are at least 500 m from another. For the purpose of
population delineation, both field records and unconfirmed desktop records in the study area were
included. Discounted desktop records were excluded (i.e. those found to be no longer present during
the survey, old record in a now cleared location, or desktop record considered inaccurate).

4.2.2.3 Vegetation analysis and mapping

Multivariate comparative (cluster) analysis was performed to delineate vegetation types prior to
vegetation type mapping. Several preliminary iterations of analysis were conducted to detect possible
data errors for investigation and correction (where errors confirmed) prior to running the final
analysis.

Software package PATN (Belbin 2003) was employed to conduct association (Bray and Curtis),
classification (flexible UPGMA technique of agglomerative hierarchical fusion), and ordination (semi-
strong hybrid) analyses parameters. Both species presence and dominance were factored within the
site-species matrix (Appendix 9) through transformation of each species’ percent foliage cover values
into appropriately balanced cover class codes. Introduced flora species and native annual species were
excluded from analysis to ensure the output produced survey site groupings based on
perennial/structural native species. Singleton species (only occurring in a single site) were excluded
for clarity, as they are non-contributary to site similarity/dissimilarity in analysis.
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A dendrogram was produced to illustrate the similarities and/or differences amongst vegetation units
identified. Local scale vegetation units were described at National Vegetation Information System
(NVIS) Level V — Association (ESCAVI 2003). The term ‘vegetation type’ was used for local scale
vegetation units in accordance with EPA technical guidance (EPA 2016b). Though often excluded in
vegetation analysis, non-discriminatory (lesser importance) species were retained within final analysis
due to their contribution to the finer-scale splits amongst vegetation types at an NVIS Level 5
resolution.

A small number of outlier survey sites containing limited numbers of native species skewed
preliminary vegetation analysis and interrupted coherent formation of vegetation types. These sites
were demoted to mapping notes to allow valid analysis output with cohesive vegetation types. These
vegetation units (Psp and Aff) were described entirely from the demoted survey sites and were
retained for vegetation mapping.

Non-vegetated units within the study area were excluded from analysis. These units contain no
vegetation data, and therefore no speculations can be made about the potential vegetation type.
These units can be categorised as:

e C(leared areas — absent or near absent of native vegetation, such as roads, tracks, pastures

e Water — standing water without observable flora species.
Vegetation mapping was also used to classify some locally significant vegetation:

e Restricted vegetation is classified in this report as <1% cover of native vegetation within the
study area, excluding vegetation types that are obviously abundant outside the study area
e Habitat for significant flora is determined by the intersection of significant flora records
identified during the survey and vegetation type mapping, separated into 2 categories
0 primary habitat (locally significant) is the predominant vegetation type(s) that a
significant flora inhabits
0 incidental habitat is a vegetation type where a significant flora rarely or incidentally
occurs.

Vegetation mapping was undertaken at a scale of 1:10,000 using the NVIS association level (L5) for
structural descriptions (ESCAVI 2003). Extent and boundaries of each vegetation type were
determined through locations of survey quadrats, relevés, and mapping notes (each designated with
vegetation type) in conjunction with ArcGIS ESRI imagery aerial imagery. Initial versions of vegetation
type mapping were further refined for more precise boundaries at a scale of up to 1:2,500 in areas of
key importance to Synergy RED’s potential access routes.

4.2.2.4 Vegetation condition mapping

The condition of vegetation was mapped across the study area based on the appropriate condition
scale for the South West Botanical Province (Keighery 1994 in EPA 2016b) (Table 4-4). The vegetation
condition ratings relate to vegetation structure, the level of disturbance and weed cover at each
structural layer and the ability of the vegetation unit to regenerate. Vegetation condition ranges from
Excellent being the highest rating to Completely Degraded as the lowest.

Vegetation condition was attributed within the vegetation type mapping. Completely cleared areas
(e.g. roads, tracks, paddocks) were mapped as ‘cleared’ and assigned a vegetation condition rating of
Completely Degraded
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Table 4-4 Vegetation condition rating scale (EPA 2016b)
Cond'ltlon Description
rating
Pristine Pristine or nearly so, no obvious signs of disturbance or damage caused by human activities

since European settlement.

Excellent Vegetation structure intact, disturbance affecting individual species and weeds are non-
aggressive species. Damage to trees caused by fire, the presence of non-aggressive weeds
and occasional vehicle tracks.

Very Good Vegetation structure altered, obvious signs of disturbance. Disturbance to vegetation
structure caused by repeated fires, the presence of some more aggressive weeds, dieback,
logging and grazing.

Good Vegetation structure significantly altered by obvious signs of multiple disturbances. Retains
basic vegetation structure or ability to regenerate it. Disturbance to vegetation structure
caused by very frequent fires, the presence of very aggressive weeds, partial clearing,
dieback and grazing.

Degraded Basic vegetation structure severely impacted by disturbance. Scope for regeneration but
not to a state approaching Good condition without intensive management. Disturbance to
vegetation structure caused by very frequent fires, the presence of very aggressive weeds
at high density, partial clearing, dieback and grazing.

Completely The structure of the vegetation is no longer intact, and the area is completely or almost
Degraded completely without native species. These areas are often described as ‘parkland cleared’
with the flora comprising weed or crop species with isolated native trees and shrubs.

4.2.2.5 TEC/PEC assessment

The DBCA TEC/PEC database search provided a brief description and locations of TEC/PEC within the
desktop extent. From the database outputs, more extensive literature review was conducted for more
detailed descriptions of each TEC/PEC (e.g. vegetation, landform, geology, land system, elevation,
slope, aspect, water and soil).

Preliminary identification of the presence of any TECs/PECs in the study area was then undertaken in
the field survey, whereby any sites suspected to be characteristic of a TEC or PEC were tagged and if
deemed necessary, additional sites or data collected within the suspected TEC/PEC.

Further analysis of TEC/PEC presence was conducted following statistical analysis and vegetation
mapping, where vegetation types identified in the survey were matched the TEC/ PEC description.
Consideration was also given to additional criteria for TEC/PEC designation as defined in relevant
conservation advice, such as minimum patch size and/or vegetation condition.

4.2.2.6 Groundwater dependent ecosystem assessment

A literature search was conducted to identify known groundwater dependent vegetation communities
and species in the South West that may be relevant to the study area. Groundwater dependency (if
known) was identified, as described below.

GDEs are so defined because they have at least some reliance on groundwater to meet their ecological
water requirements (Hatton & Evans 1998; Richardson et al. 2011). Terrestrial vegetation that
accesses groundwater via the capillary fringe and is dependent on this water source for all or part of
its ecological water requirements falls within a class of GDEs defined as those dependent on sub-
surface presence of groundwater (Eamus et al. 2006; Richardson et al. 2011).
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The degree of groundwater dependency can differ markedly between GDEs and establishing the
degree of groundwater dependency in individual plant species and vegetation communities is difficult
(Eamus & Froend 2006; Eamus et al. 2006). Following Eamus et al. (2006), on a simple scale,
dependence is categorised in this assessment as:

e obligate — species or vegetation community has an obligate reliance on groundwater for
maintenance of all or part of its ecosystem function; obligate reliance may be continual,
seasonal or infrequent

e facultative — species or community that uses groundwater facultatively when it is available,
but its absence does not cause loss of this vegetation element.

Field investigations have indicated that obligate phreatophytes are more susceptible to water stress
than facultative phreatophytes (e.g. Froend and Drake 2006 for Banksia species).

Species and vegetation types recorded in the field survey were reviewed against the GDEs identified
in the literature review to identify groundwater dependent communities/species present in the study
area. Vegetation types dominated by a GDE species from the desktop review were designated as ‘GDE’
vegetation types, as were vegetation types aligning with formally defined GDEs (e.g. by TEC listings).
Individual vegetation polygons that contained incidental or non-dominant occurrences of a GDE
species as were classified as 'Known to contain record(s) of GDE associated species'.

4.2.2.7 Analysis of survey completeness
A species accumulation curve based on accumulated species versus number of sites surveyed was

used to evaluate the level of adequacy of the survey effort. The species accumulation curve was
generated by inputting the site-species matrix into Phoenix’s proprietary spreadsheet (Appendix 9).
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4.2.3 Survey personnel

The personnel involved in the surveys are listed in Table 4-5. All survey work was carried out under
relevant licences issued by DBCA under the BC Act (Table 4-5).

Table 4-5 Survey personnel
Name Permit Qualifications Role/s
Jenifer Alford | FB 62000326 BSc. (Hons) Senior Botanist, fieldwork,
reporting
Julie Fielder FB 62000476 BSc. (Hons) Senior Botanist, fieldwork
. FB 62000317 BSc. (Applied Sci.) o

Tim Morald Botanist, fieldwork
TFL093-2122
FB 62000560 B ical T ist. fiel k

Andrew Perkins BSc. (Hons), PhD (Botany) otanical Taxonomist, fieldwork,
TFL 2223-0134 taxonomy
FB6 2000538 Senior Botanist, fieldwork,

Grant Wells

TFL 2324-0016

PhD (Botany)

report review

Brody Loneragan

FB 62000296-2
TFL 092-2122

BSc. Hons (Env. Sci.)

Botanist, fieldwork, reporting

TFL 2324-0015

Natasha Rogers |FB 62000518 BSc. (Botany) Botanist, fieldwork, reporting
TFL 2223-0135
Bethany Arbery |FB 62000639 BSc. (Env. Sci., Cons. & Wildlife Bio.) |Botanist, fieldwork, reporting
TFL 2324-0057
Jarrad Clark BA27000943 BSc. (Env. Mgt.) Project management, fieldwork,
reporting
Calvin Williams FB 62000525 BSc. (Env. Sci.) Botanist, fiel[dwork

Brigitte Kovar

NA

MSc. (Geospatial Intelligence)

GIS specialist, mapping

Grant Wells

NA

PhD (Botany)

Principal Botanist, report review

David Leach

NA

BSApSc. (Hons), PhD (Plant Biology)

Senior Botanist, vegetation
analysis and mapping, report
review
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5 RESULTS

5.1 DESKTOP REVIEW

5.1.1 Flora assemblage

The database searches and literature review identified a combined 1,116 flora taxa within the desktop
search extent which extended 10 km outside of the study area boundary and comprised 1,034 native
species and 82 introduced species. A total of 107 families and 357 genera were represented including
the dominant families Fabaceae (115 taxa), Orchidaceae (88 taxa), Proteaceae (83 taxa), Myrtaceae
(82 taxa) and Cyperaceae (70 taxa).

The broader Augusta — Margaret River Local Government Area (LGA) in which the study area occurs
yielded 1,837 native taxa and 317 introduced species in Florabase (WA Herbarium 1998). The
dominant families within this LGA are Fabaceae (143 native taxa), Orchidaceae (133 native taxa),
Myrtaceae (106 native taxa), Cyperaceae (93 native taxa), Proteaceae (116 native taxa) and
Asteraceae (59 native taxa).

The Lyons et al. (2000) desktop compilation of vascular flora for the Warren bioregion, which was
based on based on several sources, identified 2,283 taxa for the bioregion, of which 1,853 are native.
They noted Orchidaceae, Myrtaceae, Fabaceae, Proteaceae and Cyperaceae as important families for
the bioregion.

Of the 4 flora and vegetation survey reports from the literature review (Table 4-2), Biota (2009) was
the only detailed survey with a method statement. Biota (2009) surveyed an area of 845.8 ha on a
coastal strip, approximately 7 km from the study area. This single season detailed flora and vegetation
survey comprised 23 quadrats and systematic searches for significant flora. A total of 182 flora taxa
were recorded, 24% (44 taxa) were introduced species. The most prominent families were
Orchidaceae, Asteraceae, Fabaceae and Myrtaceae.

The Robinson and Keighery (1997) study of Scott National Park to the west of the study area (Figure
3-4) identified high species richness in the park with 681 native taxa recorded, as well as 53 introduced
species. This report contains no method statement but refers to extensive field survey being
undertaken between 1990 and 1991. Gibson et al. (2001) subsequently increased the flora assemblage
for the park to 744 native and 73 introduced species. Based on these studies, the most dominant
families of native species in Scott National P