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Executive Summary

Grange Resources Limited (Grange) proposes to construct and operate a magnetite mine near
Wellstead (east of Albany) as part of the Southdown Magnetite Proposal. The environmental
impact of the proposal is currently being assessed by the Environmental Protection Authority of
Western Australia at the level of Public Environmental Review (PER).

The PER included desktop studies and field surveys of the flora and vegetation of the project
footprint (mine area, pipeline corridor and port facility) and an assessment of the conservation
values to be impacted by the proposed project. Flora and vegetation with potential conservation
values were found within the proposed mine site footprint. A regional field reconnaissance
survey of the Pallinup Sand Plain in the vicinity of the mine site found the sand plain to be
extensively cleared (79.4%) of native vegetation due to farming and agroforestry.

Important regional biodiversity resources (closely comparable to some of the resources present at
the proposed mine site) were identified in several of the bush remnants sampled in this regional
survey.

This report details the results of a regional vegetation survey, which sampled floristic data from
remnant bushland blocks and conservation estate outside the footprint and in the sub-catchment
of the proposed mine site (the East Sand Plain sub-catchment) that were considered likely to
support similar vegetation.

It also reviews the literature regarding the tree farms of the region and their remnant vegetation.
A floristic classification of the regional vegetation was carried out on the combined data of the
mine site and that of the regional survey blocks. This provided a comparison of the remnant
vegetation at the mine site with the remainder of the bush in the sub-catchment. The results of
this analysis with respect to the vegetation types found at the mine site are summarized below.

The five vegetation units mapped on the minesite with corresponding priority status as of
January 2008 are:

Vegetation | Description PEC listing
type
Typel a. Eucalyptus staeri mallee heath to scrub heath on lateritic ridges | Priority 1

Type 1b. Chittick (Lambertia inermis) and other scrub-heath on | NA
seasonally-waterlogged laterite.

Type 2 Eucalyptus spp. mallee-heath on shallow sand over laterite. NA

Type 3 Eucalptus staeri malle heath on deep sand Priority 1

Type 4 Eucalyptus pleurocarpa mallee heath on heavy soils Priority 1

Type 5 Eucalyputs occidentalis woodlands on seasonally inundated clay | Priority 1
basins

The extensive work undertaken and compiled in this report, provides evidence for the
reclassification of Type la and Type 3 vegetation type from Priority 1 to Priority 3 in the
Priority Ecological Community (PEC) listing, with Type 5 also indicating reclassification, while
evidence exists for Types 4 5 PEC listing to remain.
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The Eucalyptus staeri mallee heath to scrub heath found on lateritic ridges of the mine
site is uncommon in this region of predominantly low, sandy relief. However; laterite, as
a patchy mosaic of small low outcrops, is quite common over the sand plain. The former
widespread occurrence of the lateritic vegetation is still evident in small roadside and
farm remnants, as laterite areas on farms are less suitable for tilling. Analysis showed
that, regionally, there was similarity between a range of sites grading from sites on the
high laterite ridge of the mine site (Veg Unit 1a and 1b; ecologia, 2007) through to the
lateritic outcrops sampled in the regional survey on the undulating plains, the lower
laterite with shallow sand at the mine site (Veg Unit 2; ecologia, 2007) and some of the
more sandy (and possibly more degraded) sites away from the main ridge of the mine site
(Veg Unit 3; ecologia, 2007).

The total extent of this vegetation type recorded within remnant vegetation is difficult to
accurately quantify, since it typically occurs as a patchy mosaic, often in areas dominated
by Type 3 vegetation, at a scale finer than 1:25,000. Aerial photography and ground
truthing were used to estimate the proportion of areas encompassed, but these estimates
were compromised to varying degrees by vehicle accessability. On the basis of the
revised estimates, including representation with the conservation estate, it seems that the
degree of reservation of this vegetation type is considerably higher than originally
thought, and therefore its current status as a Prority 1 Ecological Community, that is to
say,“known from few, small occurrences, all or most not actively managed for
conservation....” should be reviewed. Given the representation within the Stirling Range
National Park and the South Stirling Nature Reserve, plus the more limited representation
in the Hassel National Park, this vegetation would seem to be more suitable for inclusion
on the PEC list as Priority 3 (i) i.e. “Communities that are known from several to many
occurrences, a significant number or area of which is not under threat of habitat
destruction or degradation”

The Eucalyptus staeri mallee heath on deep sands that was found at the mine site is
characteristic of landforms and soils that are very common on the Pallinup Sand Plain
and can still be seen as remnants throughout the sand plain. It was probably abundant,
widespread and present as large expanses in the past. As it is present on infertile sands,
some of this vegetation has been left uncleared on farms. However, many remnants on
farms are degraded to varying degrees due to grazing, burning, trampling and nutrient
enrichment by livestock. It is currently reserved in Mettler Lake Nature Reserve and
Hassell National Park. Substantial areas of this type of vegetation were found on most of
the blocks sampled in the 2006 regional survey. The tree farms of the region are also
known to include remnants of this vegetation.

Approximately 1,800 to 2,000 ha, of which approximately 10% is reserved, were
identified in the regional bush blocks surveyed that were directly comparable to the 96.7
ha of this vegetation in good condition at the mine site. The relatively low level of
reservation is a reflection of the large amounts of this land on private land rather than the
small size of areas on conservation estate, as this vegetation type is estimated to be more
abundant within the South Stirling Nature Reserve and Hassell National Park than is
Type 1 above.
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On the basis of the revised estimates of this vegetation type’s occurrence, a revision of its
Priority status to Priority 3(i) should be considered.

The Eucalyptus pleurocarpa mallee-heath on seasonally-waterlogged colluvium that is
found at the mine site was probably originally present adjacent to most of the laterite
formations of the plain. Most occurrences have been cleared as the heavier, relatively
fertile and water-retentive soils are agriculturally valuable. This vegetation type has been
found at the Stirling Range National Park, Chillinup Nature Reserve and South Stirling
Nature Reserve as well as at Boat Harbour Road Reserve and at two private bush blocks.
As this vegation type is consistently associated with lower points in the landscape it
would be expected that even prior to pastoral clearing, this type would have covered a
relatively small percentage of the sandplains. This vegetation type can be differentiated
relatively clearly on aerial photography, and it was therefore possible to quantify the
polygon areas and achieve quite accurate estimates of area. The total area estimated to be
outside of the minesite is 28.44 ha of which 31% is within the conservation estate.

On the basis of this vegetation community currently being inadequaltey reserved in
conservation estate, this vegetation type would appear to merit its current status as a
Priority 1 Ecological Community. The acquisition of further private landholdings to
supplement areas within the conservation estate are a consideration. Acquisition of both
the Boat Harbour Reserve area and the private landholding L6787 are desirable. The
latter of these areas has the added advantage of extending the area of the South Stirling
Nature Reserve, to which it is adjacent.

The results of the current survey indicate that the Eucalyptus occidentalis vegetation of
the basin wetlands that were surveyed is quite varied floristically. Significant floristic
variation appears to occur in the vegetation of the fringes of the basin wetlands of the
region. Some of these differences could be ascribed to the varying history and current
vegetation condition of these wetlands. During the surveys conducted in March 2006,
October 2006, October 2007 and November 2007 searching for populations of the DRF
taxon Commersonia sp. Mt. Groper, which is associated with wetland habitats, a number
of additional locations have been identified, the condition of which was noted. These
surveys demonstrated that a relatively large number of locations remain in excellent or
good condition, although the majority are within the road reserve or privately owned
rather than within the conservation estate. Eucalyptus occidentalis woodlands in the three
sub-catchments of the Pallinup Sand Plain are currently reserved in Mettler Lake Nature
Reserve and Hassell NP. Mailalup Nature Reserve immediately to the north east of the
East Sand Plain also supports this vegetation type. The wetlands at the base of the
Stirling Ranges in the National Park differ more significantly to the above in terms of
understorey vegetation. The tree farms of the region are also known to include remnants
of this broad class of vegetation.

On the basis of the large numbers of locations of this vegetation type in good to excellent
condition, the conservation status of this community should be revised.
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Recommendations

1

Consideration be given for the acquistion of private landholdings of Type 4, Eucalyptus
pleurocarpa mallee heath on seasonally waterlogged colluvium are highly recommended.
The two most suitable areas are a portion of Boat Harbour Road and L6787 immediately
west and contiguous with South Stirling Nature Reserve.

The Priorty Status of Community Types 1 and 3 should be reevaluated in the light of
additional representation as detailed above.  Notwithstanding the extension to
distributions, aquistions to the conservation estate as detailed are desirable, particularly
for Type 1 vegetation.

The Priority Status of Community Type 5 should also be reevaluated, notwithstanding the
absence of quantitative data.
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1.0 Introduction

Grange Resources Limited (Grange) proposes to construct and operate an open pit Magnetite
mine as part of the Southdown Magnetite Project. The proposed Southdown mine site is located
on the Pallinup Sand Plain, approximately 90 km north-east of Albany, just west of Wellstead
(Figure 2.1). The mine site covers 1,712 ha on freehold farming property and a 104 km long
slurry pipeline is planned to run between the mine site and the Port of Albany. The
environmental impact of the proposed project is being assessed by the Environmental Protection
Authority of Western Australia at the level of Public Environmental Review (PER).

The PER included desktop studies and field surveys of the flora and vegetation of the project
footprint (mine area, pipeline corridor and port facility) and an assessment of the conservation
values to be impacted by the proposed project (ecologia, 2007). Significant flora and vegetation
conservation values were found within the proposed mine site footprint. Due to the
incompleteness of regional vegetation data, needed to place the mine site values in context, the
Department of Environment and Conservation (DEC) requested further field studies of other
remnant bushland and conservation estate in the region outside the project footprint to enable
comparison of these bushlands with the mine site flora and vegetation.

2.0 Project Scope

The scope of the project was to survey any remnant bushland blocks near the mine site
considered likely to support similar vegetation. Survey methods were designed to conform to
Guidance Statement No. 51 (Terrestrial Flora Surveys for Environmental Impact Assessment in
Western Awustralia; EPA, 2004) and any further requirements raised by DEC during the
consultation process. The results of these surveys were then statistically compared with those
from the mine site to evaluate the level of similarity between the vegetation of the mine site and
the regional remnant bushland blocks.

Figure 2.1 Mine Site Location.

10
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3.0 Regional Setting

A summary of the biophysical setting information previously presented in the PER flora and
vegetation survey (ecologia, 2007) is provided in this section.

3.1 Climate

The Albany region has a warm, sub-humid Mediterranean climate. On average, approximately
74% of Albany’s annual rain falls between May and October (Bureau of Meteorology, 2005). A
major factor in the regional rainfall and wind patterns is the eastward migrating, anti-cyclonic
pressure cells (Gentilli, 1972) that bring rain bearing fronts over the region in a seasonal pattern.
In general, a gradient of declining rainfall occurs from Albany to Wellstead. Concurrently,
rainfall also tends to decrease somewhat in a northerly direction from the coastal zone to the
foot-slopes of the Stirling Ranges. In the coastal zone, south of the proposed mine site, where
the topography is quite varied, mean precipitation can vary significantly over short distances
(Table 3.1).

Table 3.1 Rainfall Variability from Albany to Wellstead.

Weather station (1973-2005) Mean annual Mean annual
rainfall evaporation

Albany airport 796.3 mm 800 mm

Wellstead (90 km east of 491.9 mm n/a

Albany)

Mettler (10 km SW of 611.9 mm n/a

Wellstead)

The temperatures in the region peak in summer with a mean maximum of almost 25°C in
January and February at Albany, and a mean minimum temperature during the same period of
about 14°C. Northerly summer winds can also result in daily temperatures above 35°C. Winter
temperatures in July and August (the coldest months) reach a mean maximum of approximately
16°C and a mean minimum of approximately 7.5°C. Daily minimum temperatures below 5°C
can be expected about once or twice a month in winter.

3.2 Geology and Landforms

The proposed mine site is located on the Pallinup Sand Plain, about 30 km west of the Pallinup
River. This plain was developed on layers of marine sedimentary rock (mainly Pallinup
Siltstone of the Plantagenet group, consisting of siltstone and spongelite) that were laid down
over the basement Proterozoic rock in the Eocene period, when sea levels were much higher than
the present day and much of the Albany region lay under an inland sea (Beard 1981). The plain
is now an extensive, flat to gently undulating landscape that is generally devoid of channel
wetlands. However; small, more-or-less circular, wetland basins are frequent. Superficial
reworked sands are prevalent over the plain in the form of sand sheets and low dunes. The plain
is also capped in some places by patchy, largely-eroded laterite. These lateritic patches can
extend nearly 100 km inland. There are also rare outcrops of granitic-gneissic basement rocks
on the plain in the form of low monadnocks such as the North Sister and South Sister hills.
Around 30 million years ago a regional southward down-tilting of the landscape occurred that

11
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resulted in the formation of the Kalgan and Pallinup Rivers that border the Pallinup Sand Plain in
the west and the east respectively and drain south to the coast.

The southern part of the Pallinup Sand Plain was modified in the Quaternary era by the
deposition of beach sands and limestone. Compared to the subdued drainage and low relief that
characterizes the Pallinup Sand Plain, this coastal area (termed the Hassell Beach to Bremer Bay
Coastal Zone; V & C Semeniuk Research Group, 1998) is differentiated by topography of
relatively greater relief. It is dissected by many small rivers and creeks and includes extensive
calcareous sand dunes and some large impounded wetlands.

3.3 Biogeography

Few systematic flora surveys or fine-scale vegetation mapping studies have been undertaken in
the Albany hinterland outside the national parks of the Stirling Ranges and the Porongorup
Range and the national parks and nature reserves of the near-coastal zone. Apart from the flora
and vegetation studies of Sandiford (2003 a-h, 2004 & 2005) and the Southdown Magnetite
Proposal PER Flora and Vegetation Report (ecologia, 2007), the vegetation of the Pallinup Sand
Plain (between the Kalgan River in the west, the Pallinup River in the east and south of the
Stirling Range) has previously only been described in very broad terms.

The Southdown Magnetite Proposal area lies within the Darling and Eyre botanical districts.
These Botanical Districts were divided by Beard (1979) into vegetation systems occurring in
particular physical settings and encompassing characteristic vegetation types. The vegetation
types of these systems were mapped at a scale of 1:250,000. The Southdown mine site thus
occurs on the border between the Cape Riche and Qualup vegetation systems of Beard. Beard’s
vegetation systems and 1:250,000 scale vegetation units of relevance to the Southdown
Magnetite Proposal (Figure 3.1) are:

1. The Cape Riche vegetation system of the Eyre Botanical District on the Pallinup Sand
Plain, defined as being predominantly Eucalyptus marginata mallee-heath with
occasional patches of Jarrah-Marri woodland in valleys, E. decipiens or E. occidentalis in
small numerous depressions and a small area of Eucalyptus staeri mallee-heath in the
Hassell Beach to Bremer Bay Coastal Zone near the mouth of the Waychinicup River;

2. The Qualup vegetation system of the Eyre Botanical District on the Pallinup Sand Plain
defined as being composed predominantly of Eucalyptus pleurocarpa mallee heath.
(Note: Eucalyptus pleurocarpa is the current nomenclature for the taxon that Beard
referred to as Eucalyptus tetragona; WA Herbarium, 2007.)

Thus at a scale of 1:250,000, the mine site encompasses three of Beard’s broad vegetation types:
a) Eucalyptus marginata mallee heath;
b) Eucalyptus pleurocarpa mallee heath; and
c) Eucalyptus occidentalis woodland.

The Biogeographical Regionalization of Australia (Environment Australia, 2000) defined
Australian bioregions on a continental scale on the basis of climate, geology, landforms,
vegetation and fauna. In south-west Western Australia, the definition of bioregions was largely
based on the data of the Vegetation Survey of Western Australia (Beard, 1973 - 1981). The

12
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Southdown Magnetite Proposal is located in the South-west Botanical Province and the Western
Esperance Plains (ESP-1) subregion of the Esperance Plains Biogeographical Region.

Environment Australia (2000) defined the vegetation of the Western Esperance Plains
Biogeographical Region as;“...proteaceous scrub and mallee heaths rich in endemic species on
sand plain overlying Eocene sediments” (this describes the Pallinup Sand Plain);*...herb fields
and heaths rich in endemics on abrupt granite and quartzite ranges that rise from the sand plain”
(this describes the Stirling and Porongorup Ranges and other granite hills); and “...eucalypt
woodlands in gullies and alluvial foot-slopes” (this describes the areas closely adjoining the
ranges and rivers).

The major threatening processes to these areas were considered to be the loss and fragmentation
of habitat due to land clearing, feral fauna, naturalised alien flora, plant and animal diseases,
salinity, altered hydrological regimes and an increased incidence of wildfire and/or inappropriate
fire regimes.

Botanical nomenclature of Beard’s
KEY vegetation units updated to
conform with WA Herbarium

e2SZc Eucalyptus marginata mallee heath.

e26SZc | E. pleurocarpa mallee heath

e65SZc | Eucalyptus staeri mallee heath
E. marginata — E. calophylla

e23Mi woodland.

e67Mi E. occidentalis woodland.

e27Si E. redunca mallee

235Mi E. cal_ophylla — E. wandoo-E.
marginata woodland.

ecLi E. marginata- Allocasuarina
fraseriana low woodland

e2Li E. marginata low woodland.

e2lc E. marginata low forest

03738Si E. cornuta and E. lehmannii mallee

with teatree understorey.
e23Mc E. marginata — E. calophylla forest.

ecLi/ E. marginata - Allocasuarina
eSZc fraseriana low woodland/ mallee

e38Lc E. lehmannii low forest.

Figure 3.1 Vegetation systems of Beard (1979) between Albany and Wellstead.

13
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The Town of Albany commissioned a vegetation inventory Albany hinterland (ATA, 2001) to
provide strategic direction and guidelines to enhance future management of native vegetation.
This study compiled a GIS database of the distribution (based largely on the broad scale mapping
of Beard as detailed above) and condition of native vegetation in the area. It concluded that 43%
of the original vegetation remained within the Albany hinterland. This remnant vegetation was
distributed as:

1. Several large coastal blocks (Torndirrup National Park, Gull Rock National Park, Two
Peoples Bay Nature Reserve, Mount Manypeaks Nature Reserve and Waychinicup
National Park);

2. Many small isolated fragments over the central plains.

Despite the abundance of mountainous and coastal national parks and reserves, ATA (2001)
concluded that about 50% of the broadscale vegetation units of the Albany hinterland were very
poorly represented in the conservation estate (<10% in ICUN reserves). A further 25%
(approximately) of the vegetation complexes of the Albany hinterland were reported to be
unrepresented in conservation reserves. However, as this study was conducted at a very broad
scale it did not accurately assess the representation of fine scale vegetation types.

Apart from the Southdown PER flora and vegetation surveys (ecologia, 2007), Sandiford (2003
a-h, 2004 & 2005) and Hickman (2007) provide the only reliable, fine scale data of the Pallinup
Sand Plain in the vicinity of the project footprint. Sandiford’s studies mapped the vegetation of
almost all of the Integrated Tree Crops (ITC) agroforestry properties on the Pallinup Sand Plain
between the Kalgan and the Pallinup rivers. They also provided a short description of the
vegetation types mapped. These studies are taxonomically reliable as many voucher specimens
from the surveys were lodged with the WA Herbarium. In total, Sandiford (2003 a-h, 2004 &
2005) mapped and described about 2,240 ha of bushland in good to excellent condition. These
privately owned tree farms account for a high proportion of the remnant bushland of the Pallinup
Sand Plain (Table 3.2). The vegetation assemblages found on the tree farms by Sandiford are
discussed in more detail in later sections of this report. However, quadrat-based floristic data
from these studies is not available and direct comparison with the floristic data obtained during
the current survey is therefore not possible.

14
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Table 3.2 Remnant Vegetation in Good to Excellent Condition on ITC Tree Farms
between the Kalgan and Pallinup Rivers.

Tree farm Area of remnant
vegetation (ha)
Aprilla 120.8
Benmore 542.87
Gidget 28.41
Gunnamatta 51.37
Jindalee 103.68
Kilchatten 203.07
Komodo 113.95
Pfeiffer 63.13
Salopia 143.92
Sunnyside 733.77
Wimbush 134.42
TOTAL (ha) 2,239.99

[ESRI® shapefiles provided by Sandiford (2003 a-h, 2004 & 2005) were utilised as input data for remnant
vegetation area calculations. ArcGIS™ 9.2 was used to calculate area in hectares based on polygon geometry.]

More recently, Hickman (2007) mapped the vegetation of two small bush blocks (numbers 43
and 46, with a combined area of 5.7 ha) proposed for residential and industrial sub-division at
Wellstead. Four vegetation types were described and assessed as being in excellent or good
condition. These vegetation types, described as Albany Blackbutt woodland, Blue Mallee,
Banksia heath and Proteaceous-Myrtaceous shrubland were located on well-drained shallow to
deep white or grey sands with underlying laterite on an undulating plain.
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4.0 Background to the Current Regional Floristic Survey

4.1 Base line survey of Minesite and Pipeline — April 2005 to October
2006

The Southdown Magnetite Proposal PER flora and vegetation survey (ecologia, 2007) provided
detailed floristic data, a floristic classification of the vegetation and fine scale mapping
(1:20,000) of the vegetation types within the proposed Southdown Magnetite mine site.
Structural descriptions of the vegetation of the proposed pipeline and port sites for the project
were presented. The survey confirmed the very high diversity of the flora and vegetation of the
footprint areas. A total of 822 vascular flora species (up to 78 species per 100 m® quadrat)
including 10 Priority Flora species (one of which has subsequently been upgraded to DRF status)
were recorded from approximately 258 ha of the mine site, pipeline and port development areas.
Thirteen structural vegetation associations, many in less than optimum condition, were described
for the areas to be impacted on the pipeline route and at the port. It was considered possible to
avoid or minimise impact to all of the vegetation of conservation significance within the pipeline
and port footprint through appropriate management and planning.

At the mine site, multivariate floristic analysis was used to classify the vegetation into five
vegetation units, all of which are in good to excellent condition. These five vegetation units
mapped on the minesite (Figure 4.1) are:

la.  Albany Blackbutt (Eucalyptus staeri) mallee-heath on well-drained lateritic ridges.

1b.  Chittick (Lambertia inermis) and other scrub-heath on seasonally-waterlogged laterite.
2. Eucalyptus spp. mallee-heath on shallow sand over laterite.

3. Albany Blackbutt (Eucalyptus staeri) mallee-heath on deep sand.

4. Tallerack (Eucalyptus pleurocarpa) mallee-heath on seasonally-waterlogged colluvium.
5. Swamp Yate (Eucalyptus occidentalis) woodland in seasonally-inundated basins.

A detailed description of the structure and floristic composition of these vegetation types is
included in Appendix A.

4.2 Regional surveys — March 2006 — February 2008

As it is proposed to clear most of the vegetation and flora of the proposed mine site (Figure 4.2),
more information was needed to understand its conservation significance within a regional
context. The main aim was to establish, in general terms, the regional distribution and extent of
remnant bushland which is comparable to the vegetation mapped on the Southdown mine site
(Figure 4.1). A small amount of regional work had been conducted during the preparation of the
baseline assessment, targeting areas likely to be impacted by infrastructure (port facilities and
water resources). A regional field reconnaissance of vegetation within the conservation estate
and other remnant bushland in the three Pallinup Sand Plain sub-catchments that were
represented in the proposed mine site (and other relevant areas nearby) was conducted in March
2006 (ecologia, 2007) and October 2006. Locations visited during the reconnaissance included

16



Southdown Magnetite Proposal.
Regional Flora and Vegetation Assessment

14 within the conservation estate, 16 which are privately owned, 4 road reserves and all wetlands
within a 7 km radius of the mine site (Table 4.1). An additional 48 quadrats were surveyed
during October 2006.

Statistical comparison of the floristic composition of these 48 quadrats compared to quadrats
previously surveyed at the minesite suggested that Types 1 and 4 were particularly restricted.
Four further surveys were conducted in September 2007, October 2007, January 2008 and
February 2008, primarily focussed on assessing the occurrence of these two types with a lesser
number of quadrats also placed in Types 2 and 3. The regional survey for the DRF taxon
Commersonia sp. Mt. Groper that was conducted during spring 2007 located a significant
number of locations of Type 5 and therefore the post October 2006 regional surveys did not
focus on this vegetation type. A further 52 quadrats were surveyed including sixteen which were
located within the largest polygon of remnant vegetation within the minesite to test for seasonal
influences across the duration of the regional survey and to refine the mapping boundaries within
this area

Thus, a total of 100 quadrats were surveyed during the regional survey with the following land
tenure: 59 privately owned, 7 Shire of Albany, 15 conservation estate, 3 roadside reserves and 16
within the proposed minesite.

Figure 4.3 details the location of quadrats surveyed regionally from October 2006 to February
2008 whilst Figure 4.4 describes the areas visually assessed. Figure 4.5 shows the location of
sites within remnant vegetation on the minesite across the two year period in which the regional
survey was conducted.
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Figure 4.1 Vegetation units mapped at the Proposed Southdown Magnetite Mine
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Figure 4.2 Vegetation to be Impacted at the Proposed Southdown Magnetite Mine
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Table 4.1 Areas visited during reconnaissance surveys in March and October 2006 (quadrats placed in a subset of these locations as detailed in Appendix G).

Status

Title/location

Conservation
estate

Reserve No. 28325 (City of Albany) on the corner of Chillinup Rd and Gnowellen Rd

Mettler Lake Nature Reserve;

Basil Rd Nature Reserve;

Hassell National Park along South Coast Hwy and Mettler Lake Rd;

North and South Sister Nature Reserves;

Lake Corimup Reserve;

Lake Pleasant View Nature Reserve;

South Stirling Nature Reserve;

Cheyne Rd Reserve;

Waychinicup National Park;

Stirling Range National Park;

Mailalup Nature Reserve;

Chillinup Nature Reserve; and

Tinkelup Nature Reserve.

Private land

Lot 6830 (on farmland north of the mine site);

Lot 2 on the corner of Old Boundary Rd and South Coast Hwy;

Wetlands on Lot 6857 off Mettler Rd;

Lot 4 on South Coast Hwy adjacent to the Wellstead grain bins;

Lot 6859 west of Sandalwood Rd;
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Status

Title/location

Lot 6466, on South Coast Hwy

Plantagenet Location 6787, on Chillinup Rd

Lot 5951, Gunnamata Tree Farm

Lot 6836, on South Coast Hwy

Lot 6859, on the corner of Sandalwood and Mettler Lake Rds

Lot 6234, on Chillinup Rd

Plantagenet Location 6471, on Venns Rd

Plantagenet Location 7018, Sunnyside Tree Farm

Lot 6460, off Kojaneerup West Rd

Lot 6232, off Chillinup Rd

Lot 6233, off Chillinup Rd

Road
reserves

Chillinup Rd

Kojaneerup Rd

Pfeiffer Rd

Palmdale Rd

Boat Harbour Reserve

Various

All wetlands within an approximate 7 km radius of the Southdown mine site

Crown Land

Corner of Borden-Bremer Bay Rd and South Coast Hwy
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Figure 4.3 Location of quadrats surveyed from October 2006 to February 2008
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Figure 4.4 Areas visually assessed from October 2006 to February 2008
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Figure 4.5 Location of Sites within Remnant Vegetation of the Minesite
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5.0 Survey Methods

5.1  Guiding Principles
The survey methods adopted by ecologia for this survey were based on:

e The Western Australian Environmental Protection Authority’s position paper with regard
to terrestrial biological surveys as an element of biodiversity protection (EPA, 2002);

e The guidance statement with regard to terrestrial flora and vegetation surveys for
environmental impact assessment (EPA, 2004); and

e Consultation with regional Department of Environment and Conservation staff and other
relevant government officers.

The project area occurs in the South-west Botanical Province in the Western Esperance Plains
(ESP-1) Biogeographical Sub-region (Environment Australia, 2000). Based on the existing
regional modification and loss of biodiversity, degree of threat and high sensitivity of these
bioregions to further loss, a Level 2 survey (including background research, reconnaissance
survey, detailed and comprehensive survey) was required (EPA, 2004). With regard to the
current regional survey project, the four components of the Level 2 search were fulfilled as
below.

e Background research. The literature review and rare flora and threatened ecological
community searches of both Federal and WA databases carried out in ecologia (2007)
were directly applicable to this survey (Appendix A). In addition the Sandiford reports
(2003a-h, 2004 & 2005) and Hickman (2007) were sourced.

e Reconnaissance. To verify the accuracy of the background information and to further
characterise the flora and range of vegetation units present, a reconnaissance survey was
carried out in autumn 2006 as part of ecologia (2007).

e Detailed Survey. The level of knowledge of the flora and vegetation at the local scale
and its local context or significance was greatly enhanced by the detailed quadrat-based
flora and vegetation surveys (ecologia, 2007) and the current full floristic survey and
classification of the bush remnants identified above.

e Comprehensive Survey. The current survey floristic data, analysed together with the
floristic data of the mine site floristic survey ecologia (2007) and the descriptive data of
Sandiford (2003a-h, 2004 & 2005) enhanced the knowledge of the context and
significance of the flora and vegetation found in the target areas at the sub-regional scale.

e The current regional survey required one or more visits to the sites in the main flowering
season. Replication of plots was required in each vegetation unit to thoroughly sample
the flora and all the vegetation units over their full extent in the target areas.
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5.2  Specific Objectives
The survey aimed to provide the following:

1. An assessment of the abundance and condition of the small-scale vegetation units located
within the proposed minesite within other bushland remnants in the East Sand Plain Sub
—catchments (or nearby).

2. Aninventory of the vascular flora within these vegetation units within bushland remnants
in the East Sand Plain Sub-catchment (or nearby), including flora of conservation
significance and naturalized alien taxa.

3. A comparison of data from quadrats placed in the bushland remnants with those placed in
mine site vegetation using multivariate floristic classification of the combined datasets.

4. A review of the flora of conservation significance and vegetation units relevant to the
Southdown Magnetite Proposal as recorded and mapped on the ITC Tree Farms of the
Pallinup Sand Plain (2003a-h, 2004 & 2005).

5. An assessment of the conservation significance of the flora, vegetation units and related
ecological values of the areas considered above.

6. Broad recommendations as to suitability of surveyed bush remnants as offsets against the
loss of biodiversity proposed by the development of the Southdown Magnetite mine.

5.3 Flora Sampling, Vegetation Description and Classification

The regional site-based floristic surveys and vegetation description were undertaken in March
and October 2006, September and October 2007, January and February 2008. A total of 57
person days were expended.

The survey entailed a series of field traverses to compile a preliminary assessment of the
distribution of the targeted vegetation types in the blocks surveyed, followed by systematic flora
sampling in quadrats in areas assessed as similar to minesite vegetation types. Wherever
possible two replicate quadrats of each vegetation type were surveyed, in each bushland
remnant. Forty eight quadrats were located in remnant vegetation during the October 2006
survey. A further 52 quadrats were surveyed including sixteen which were located within the
largest polygon of remnant vegetation within the minesite to test for seasonal influences across
the duration of the regional survey and to refine the mapping boundaries within this area

Thus, a total of 100 quadrats were surveyed during the regional survey with the following land
tenure: 59 privately owned, 7 City of Albany, 15 conservation estate, 3. roadside reserves and 16
within the proposed minesite.

Aerial photographs and soil maps were used to assist in predicting the occurrence of the
vegetation types of the minesite elsewhere within the survey area. These interpretations were
then verified using linked ground based assessment of dominant species and vegetation structure.
Site selection was also biased towards vegetation in good to pristine condition, as the
discrimination between vegetation types becomes progressively diminished as species diversity
declines.

At each quadrat, details on the following parameters were recorded:

e Location of sites, including GPS coordinates;
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e Topography, soils and surface lithology;

e A vegetation structure description using height, cover and life-form of the dominant
species in each vegetation layer (Table 5.1);

e Height and foliage projective cover for each vascular flora taxon within the site
(including naturalized alien taxa). Overstorey abundance was estimated over a larger

area (approximately 400 m?) which encompassed the marked quadrat in each case;

e Vegetation condition based on criteria described by Keighery (1994) (Table 5.1); and

e An estimation of the time since the last fire.

Table 5.1 Vegetation Structure Classification (adapted from Keighery, 1994).

LIFE FORM /

HEIGHT CANOPY COVER

CLASS DENSE MID DENSE SPARSE VERY SPARSE
70% - 100% 30% - 70% 10% - 30% 2% - 10%

Trees > 30 m Tall Closed Forest Open Forest Tall Woodland Open Tall Woodland

Trees 10-30 m Closed Forest Open Forest Woodland Open Woodland

Trees <10 m Low Closed Forest Low Open Forest Low Woodland Low Open Woodland

*Mallee Closed Mallee Mallee Open Mallee Very Open Mallee

Shrubs >2 m Closed Scrub Scrub Open Scrub Tall Open Shrubs

Shrubs <2m Closed Heath Heath Open Heath Low Open Shrubs

Grasses Closed Grasses Grasses Open Grasses Sparse Gasses

Herbs Closed Herbs Herbs Open Herbs Sparse Herbs

Rushes/ sedges

>05m Closed Tall Sedges Tall Sedges Open Tall Sedges Sparse Tall Sedges

<05m Closed Sedges Sedges Open Sedges Sparse Sedges

e In agreement with current usage by Eucalyptus specialists (Brooker et al., 2002), “mallee” in this study is
defined as Eucalyptus spp. that are multistemmed from the ground level and usually less than 10 m in
height, whilst “tree” is defined as being single-stemmed although possibly branching a short distance
above ground level.

Multivariate analysis of the site vs. species (coverage-ranked) matrix was performed using the
complete linkage mode in the SYSTAT software package. The analysis provides a means of
objectively verifying the patterns observed in the field in this complex and species-rich
vegetation. The boundaries of the vegetation within the bushland remnants thus confirmed as
consistent with the relevant vegetation within the minesite were estimated using aerial
photography derived from Landgate. This permitted an estimate of the area of some relevant
vegetation types known within other remnants.

5.4  Survey Limitations and Constraints

The EPA Guidance Statement for Terrestrial Flora and Vegetation Surveys for Environmental
Impact Assessment in Western Australia (EPA, 2004), has identified the main factors that can
limit and constrain flora and vegetation surveys, and the current project was evaluated against
these factors (Table 5.2).

A moderate constraint in this study was the lack of quadrat-based data for the tree farm flora and
vegetation surveys. Without this data it was not possible to include the tree farm vegetation in
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the numerical analysis that was used to compare the mine site and regional study sites and so
fully complete the analysis of all relevant bush remnants.

It should also be noted that preliminary visual assessment of blocks of remnant vegetation was
largely confined to areas that could be accessed by tracks. In many cases this meant that only
the perimeters of vegetation polygons could be checked. Because the boundries between many
of the vegetation types (1a, 1b, 3 and to some extent 2) are difficult to detect using aerial
photography without intensive ground truthing, it remains likely that additional areas of relevant
vegetation occur in inaccessible areas. Many of the road reserves in the area are relatively broad,
but again, only the area adjacent to the road was investigated. Because these road reserves offer
less potential as offsets the degree of scrutiny was also less intense. Finally, there was a small
subset of privately owned remnants which were not accessed because permission from land

owners was not granted. Thus the survey, whilst extensive, was not exhaustive.

Table 5.2 Flora and Vegetation Survey Constraints.

Aspect Constraint | Comment

Scope None A detailed level of survey was used to gather data from areas accessible in
the vicinity of the mine site that could include relevant vegetation types. The
methods employed enabled different locations to be objectively compared
using multivariate analysis.

Proportion of flora Negligible The survey was conducted in spring and summer and most of the flora

identified, recorded expected (on the basis of the previous comprehensive multi-season survey of

and/or collected the mine site in 05-06) was evident. Annuals were excluded from the data
sets used for statistical analysis to remove any seasonal bias.

Availability of Moderate Abundant local data were available from the mine site survey. Only

contextual descriptive data (not quadrat-based data) were available from ITC bush

information (pre- remnants so could not be included in the multivariate analysis. However

existing background fine-scale mapping of vegetation areas from the latter and communication

versus new material) with E. Sandiford provided valuable assistance in qualitative interpretation of
the information.

Completeness and | Moderate A subset of sizable remnant areas under private tenure was not evaluated,

further work which either because owners refused access or could not be contacted. Detection of

might be needed vegetation comparable to the mine site was limited to areas which could be
readily accessed (in some cases the perimeters only of polygons), as aerial
photography was of limited value in discriminating between some vegetation
types. Proportionally less time/unit area was spent evaluating land within
road reserves than land under other tenure as this land is considered less
suitable for offsets than privately owned land. It is highly likely that
additional areas of the relevant vegetation types are present, given their
highly fragmented occurrence, however an exhaustive search of all areas
would require high density foot traverses and be prohibitively time
consuming.

Timing/weather/ Negligible The surveys were conducted in spring and summer after winters with average

season/cycle rainfall.  Most vegetation was vigorous and flowering and the species
richness of quadrats located within the minesite was consistent across the
different survey times. Some wetland fringes were temporarily in poor
condition in October 2006 as unusually high floodwaters had inundated
vegetation types that do not tolerate wetland conditions well.

Disturbances  which | Negligible The fire history of some of the locations surveyed (frequent fires and short

affected results of time since last fire) differed from that of tthe long unburnt mine site

survey bushland. This would be expected to introduce some variation in both
floristic composition and vegetation structure across the sites..
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Aspect

Constraint

Comment

Intensity (in
retrospect, was the
intensity adequate?)

Negligible

The detailed, quadrat -based survey provided meaningful regional context for
the vegetation of the mine site. 503 flora taxa (inc. 1 DRF and 13 Priority
species) were recorded in a total of 100 (10 m x10 m) quadrats. This
compares satisfactorily with 439 taxa (including 1 DRF and 9 P species) in
50 quadrats and exhaustive opportunistic sampling (4 seasons) in the mine
site survey. Although more sample sites in most blocks surveyed would be
preferable for more precise and extensive mapping of the vegetation of the
regional bushland remnants, the sample taken significantly enhanced
regional knowledge and was adequate for a rigorous floristic analysis of the
mine site vs. regional quadrats.

Resources

Negligible

Resources were adequate. More time spent to access more areas by foot, for
a more detailed appraisal of road reserves and to sample more quadrats
would obviously provide more detail and would certainly resulte in an
increase in the estimates of areas of each vegetation type. However the data
collected was sufficient to evaluate the conservation significance of the
vegetation units found earlier on the mine site.

Remoteness  and/or
access problems

Moderate

As dicussed above under the Completeness criterion, access was limited in
many cases to the perimeter of land polygons, as there was insufficient time
to evaluate large areas by foot. At some locations, due to fencing or dieback
limitations, portions of the remnant vegetation could not be accessed at all.
Access was not possible to some privately owned areas.

Competency/
experience of the
consultant  carrying
out the survey

None

The field staff involved all had significant experience and relevant
qualifications. Both senior botanists have over 15 years experience in
ecological survey. The final statistical analysis of vegetation was evaluated
by a senior botanist with more than 15 years of evaluation of vegetation
using multivariate techniques. Taxonomic identifications of collections
made during the regional survey were completed by suitably experienced
taxonomists and cross referenced to the EIA floristic inventory to ensure
consistent nomenclature.
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6.0 Flora of the Regional Survey Sites

Six hundred and seventy six vascular flora taxa (including 40 introduced taxa) were recorded
from 150 sites located at the minesite and other regional vegetation remnants (Appendix A).
This total includes 503 taxa recorded from the 100 sites during the regional survey (16 of which
were within the minesite and 84 in other areas of remnant vegetation) and an additional 167 taxa
from 50 sites surveyed within the minesite during the EIA survey. Since thirty one collections
were identified to genus level only, due to an absence of reproductive material, the total number
of taxa collected is between 645 and 676 (i.e. some records identified to genus may be replicates
of records identified to species level.) The flora data from each of the 101 sites is presented in
Appendix G.

A comparison of the composition of the flora within the minesite and the locations surveyed
regionally, in terms of the plant families and genera recorded (Table 6.1), reveals that the
proportion of weeds was much higher in the EIA minesite. This is to be expected as all remnant
vegetation irrespective of condition was surveyed within the minesite, whereas the regional
survey primarily focussed on vegetation in good to excellent condition. The most noticeable
difference in composition between the surveys is the higher proportion of Proteaceous taxa
recorded within the regional survey. Indeed most of the dominant families are proportionally
more highly represented in the regional survey. Again, the regional survey was focussed on
remnants in good to excellent condition (and therefore with a correspondingly lower
representation of Poaceae taxa, many of which are introduced) and in particular on remnants
with representation of the minesite vegeatation Types 1, 3 and 4. Types 1 and 3 are rich in
Proteaceous taxa, particularly when in good condition. Comparison of the most represented
genera similarly reveals a higher proportion of Proteaceious genera were present.
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Table 6.1

Southdown Minesite Survey.

General Comparison of the Vascular Flora of the Regional Survey Sites with the

EIA MINE SITE SURVEY
(51 Sites plus comprehensive
opportunistic sampling)

REGIONAL SURVEY OF
MINESITE VEGETATION
COMMUNITIES

(100 Sites plus limited
opportunistic sampling)

Species Total 431 503

Families 53 45

Genera

DRF species 1 1

Priority Species 10 12

Weed species (%o of total 8.6 1.6

species)

Most represented families (% Proteaceae 12.8% Proteaceae 19.9%

of total species) Myrtaceae 10.4% Myrtaceae 13.7%
Cyperaceae 8.1% Papilionaceae 9.1%
Papilionaceae 7.9% Cyperaceae 8.5%

Poaceae 5.1%

Epacridaceae 5.0%
Restionaceae 4.6%
Poaceae 2.0%

Most represented genera (% of
total species)

Hakea 2.6%
Schoenus 2.6%
Stylidium 2.6%
Eucalyptus 2.4%
Acacia 2.2%

Hakea 3.4%
Eucalyptus 3.0%
Petrophile 2.8%
Dryandra 2.8%
Banksia 2.8%
Schoenus 2.6%
Melaleuca 2.6%
Isopogon 2.6%
Acacia 2.6%
Stylidium 2.4%
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6.1 Flora of Conservation Significance

6.1.1 Environment Protection and Biodiversity Conservation Act, 1999
(Commonwealth of Australia)

At a National level, flora and Threatened Ecological Communities are protected under the
Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act
1999). This lists species and communities that are considered Critically Endangered,
Endangered, Vulnerable, Conservation Dependent, Extinct or Extinct in the Wild (Table Al,
Appendix C).

Forty-one species of nationally threatened flora are known from the vicinity of the Southdown
Magnetite Proposal area (Table A2, Appendix C) (Dept of Environment and Heritage database,
2006). No nationally listed Threatened Ecological Communities have been recorded within the
project area.

No flora species or ecological communities currently listed under the EPBC Act were found
during the regional field survey.

6.1.2 Wildlife Conservation Act, 1950 (Western Australia)

Declared Rare Flora (DRF) taxa are protected under the Western Australian Wildlife
Conservation (Rare Flora) Notice 2006 of the Wildlife Conservation Act 1950. The notice lists
taxa that are extant and considered likely to become extinct or rare. These taxa are legally
protected and removal or impact to their surroundings cannot be conducted without ministerial
approval obtained specifically on each occasion for each population.

One DRF taxon, Commersonia sp. Mt Groper, has been recorded during the EIA and regional
surveys.

Commersonia sp. Mt Groper (R.G. Cranfield & D. Kabay 9157) Declared Rare Flora

Commersonia sp. Mt Groper R.G. Cranfield & D. Kabay 9157 (Sterculiaceae) is a shrub that
grows to about 40 cm in height and carries small, cream-coloured flowers in October. (This
taxon is due to be formally published under the species name perlaria, alluding to its rounded
luminous pearly flowers, in the near future by Dr Carol Wilkins of the University of Western
Australia.)

It occurs on sandy-clay soils in seasonally-waterlogged sites with rushes and sedges (e.g.
Anarthria laevis, Baumea juncea, Lepidosperma striatum and the grass Cyperochloa hirsuta)
adjacent to Eucalyptus occidentalis sumplands.

An extensive search of 125 wetlands within a 50 km radius of Wellstead was conducted during
spring 2006 and 2007 (ecologia, 2007). Details of wetlands searched for Commersonia sp. Mt
Groper are included in Appendix D. However to date only six populations of this taxon have
been recorded:

1. 4 km north of Mt Groper (1993). This population has not been relocated since 1993;

2. The proposed Southdown mine site (2005). This population has not been relocated since
2005;
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3. Two populations in close proximity on road reserve approximately 7 km east of
Wellstead (2006) near Boat Harbour Road;

4. On private land approximately 2 km south east of Wellstead (2007); and
5. On private land between Boat Harbour Road and the Pallinup River.

The taxon is therefore known to be extant at only three locations. However, the seeds of this
taxon may still be present in the soil seed bank of the wetlands where it previously grew on the
proposed mine site, near Mt Groper and at other wetlands. A quadrat (Site 81) was established
in the one of the wetlands where Commersonia sp. Mt Groper was found (population 3 above)
and the data from it was included in the current floristic analysis.

6.1.3 Priority Flora

The Western Australian Department of Environment and Conservation (DEC) also maintains a
list of taxa which are considered to be poorly known, uncommon, or under threat, but for which
there is insufficient justification on the basis of known distribution and population sizes for
inclusion on the DRF schedule. These taxa are classified as Priority Flora and defined by
specific criteria. A search of the databases of the DEC and WA Herbarium databases for DRF
and Priority taxa known to occur in the broad vicinity of the Southdown Magnetite Proposal
area. Seventeen DRF taxa and 89 Priority taxa (Appendix C) have previously been recorded.

The surveys of Sandiford of remnant vegetation within ITC tree farms (Sandiford, 2003 a-
h,2004, 2005) recorded 21 taxa within the sandplains subcatchments, six of which were also
recorded during the ecologia EIA survey of the mine site and pipeline, in which a total of seven
Priority taxa were recorded (Table 6.3)

Twelve Priority taxa and one Declared Rare taxa were recorded in the current survey, three of
which were not recorded in the previous surveys (Table 6.2). A total of 27 Priority flora and one
Declared Rare Flora have thus been recorded from all of these detailed surveys on the sandplain
subcatchments (Figure 6.1).

38



Southdown Magnetite Proposal.
Regional Flora and Vegetation Assessment

Figure 6.1 Locations of Priority Flora Recorded at the Southdowns Mine Site and During the Regional Assessment

39



Southdown Magnetite Proposal.
Regional Flora and Vegetation Assessment

6.1.4 Flora of Conservation Significance Found during this Regional
Survey

Adenanthos cacomorphus, Priority 2

Adenanthos cacomorphus (Proteaceae) is a low, spreading shrub growing to less than 1 m in
height with small bright pink flowers. It was previously known from three populations; two in
the Fitzgerald National Park and one other south of Jerramungup.

A small population of this species (two individuals) was located in heath in a low-lying, sandy
area that may be prone to occasional waterlogging in privately owned land off Sandalwood Rd
near Wellstead. This collection represents a significant western range extension and is therefore
considered to be an important population with regard to the genetic integrity of the species.
Adenanthos cacomorphus may be more prevalent in the remnant block where it was located. It
is likely to be sensitive to frequent fire and thus a further search of this block and appropriate
management strategies will be needed to define its boundaries and to protect the population.

Chordifex leucoblepharus, Priority 2

Chordifex leucoblepharus (Restionaceae) is a perennial, rhizomatous twine rush that is restricted
to the Esperance Sand Plains Bioregion (WA Herbarium, 2007). It occurs in sandy soils with
heath, mallee and scrub.

Chordifex leucoblepharus was previously known from fewer than 10 populations in and around
the Stirling Ranges National Park, South Stirling Nature Reserve, Camel Lake Nature Reserve
and on the ITC Cheyne Tree Farm.

During the current survey it was recorded at three populations:
o Two small populations were located at the mine site; and
e one population on Lot 4 (Wellstead Grain bins).
Chordifex ornatus, Priority 2

Chordifex ornatus (Restionaceae) is a perennial, rhizomatous twine rush that is restricted to a
relatively small area of the Esperance Sand Plains Bioregion and the extreme south of the Avon
Wheatbelt Bioregion (WA Herbarium, 2007). It occurs in sandy—gravelly soils over clay
(sometimes in damplands), sometimes with scrub of Lambertia inermis.

Chordifex ornatus was previously known from seven populations between Tambellup, Marra
Bridge and the South Stirling Nature Reserve (including at least two populations in the Stirling
Range National Park).

Three populations were located during the current survey:
e inadampland at Block 6859 (Site 87) north of Mettler Rd;

e on the minesite (Sites 142 and 144); and
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e inadampland adjacent to South Stirling Nature Reserve (Site 148).
Microcorys lenticularis, Priority 2

Microcorys lenticularis is a small slender plant to 60 cm with small white flowers with a hairy
calyx. The leaves are hairless and broadly ovate to obicular. Flowering occurs from November
to January. It favours sandy soils and sandy soils on laterite, on slopes, plains or valley floors.

It has been recorded from approximately 12 populations, from Arthur River, Hyden, Tarin Rock,
Ongerup, Beaufort Inlet and Quairading.

During the current survey, two populations were recorded:
e Sunnyside Tree Farm; and
e South Stirling Nature Reserve.
Monotoca aristata, Priority 2
Monotoca aristata (Epacridaceae) is a medium shrub that grows to over 1 m in height and is
restricted to the Esperance Bioregion (WA Herbarium, 2007). It occurs in sandy soils in mallee,

scrub and heath.

Monotoca aristata was previously known from approximately seven populations (Wellstead to
Fitzgerald River National Park)

During the current survey it was located in 5 populations as follows:
e Three populations within the mine site (S37);

e One population on Lot 6830 privately-owned land to the immediate north (Sites
67,68,69,70). This population is particularly large and extensive; and

e On private land (a tree farm) near Mettler Lake (S91, 97). This population is also
extensive.

Acacia bifaria, Priority 3

Acacia bifaria is a prostrate or semi-prostrate, usually domed shrub, to 60 cm and up to 2 m
wide, with yellow, globular flowerheads, flexuose branchlets and winged stems. Flowering
occurs from August to December. It occurse on clay, rocky loam, sandy soils on undulating
plains, roadsides and low-lying areas.

Acacia bifaria is previously known from Ravensthorpe and the Fitzgerald Ranges.
During the current survey it was recorded at two locations:

e Within the minesite; and

e On private land at the corner of Sandalwood and Mettler Lake Road.

Calectasia obtusa, Priority 3
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Calectasia obtusa (Dasypogonaceae) is a sparse, perennial herb growing to about 30 cm in
height. It produces stiff, papery, star-shaped flowers in spring that are a bright blue-purple
colour. The species generally inhabits poorly-drained laterite or clay situations where it occurs
as scattered individuals.

It has previously been recorded from approximately 14 collections from Kojonup to Newdegate
and the Fitzgerald River National Park.

During the current survey, a single specimen was recorded opportunistically from a road verge
just south of the minesite.

Banksia calophylla (previously Dryandra calophylla), Priority 3

Banksia calophylla (Proteaceae) is a low shrub less than 0.5 m in height with thick, long
prostrate stems with long pinnate leaves and large terminal flowerheads from September to
November. It is is usually found on rocky, sandy clay or white sand with gravel.

Due to the reclassification of this taxon to the Banksia genus previous records are currently
under review and its distribution under this identity is being redetermined, but it known to be
restricted to the Esperance and Jarrah Forest Bioregions. Under the previous determination of D.
calophylla, it has been recorded from about 28 populations (many on private lands).

During the current survey, the nine populations were recorded:

o Two sparse but extensive populations on the minesite, on the main laterite ridge
(Vegetation Unit 1b: Lambertia inermis and other tall shrubs scrub—heath on
waterlogged laterite) and also in a small bush remnant in the north of the mine
footprint (Vegetation Unit 3: Eucalyptus staeri mallee heath on deep sand);

o Lot 6859 off Sandalwood and Mettler Rd;
e Lot 4, Wellstead Wheat Bins;
o Lot 6830 to the north of the minesite;
« Stirling Range National Park;
e South Stirling Nature Reserve;
o Lot 6460, between Kojanneerup West and Kojanerup Spring Roads; and
o Gunnamatta Tree Farm.
Lasiopetalum parvuliflorum, Priority 3

Lasiopetalum parvuliflorum (Sterculiaceae) is a low shrub growing to less than 1 m in height. It
has long, narrow leaves and small cream-coloured flowers.

Prior to the current survey it was known from seven collections spanning a large range from the
Stirling Range National Park, Pallinup River Nature Reserve through Fitzgerald National Park,
the Oldfield River east of Ravensthorpe and Howick Hill just east of Esperance. The preferred
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habitat of this species appears to be damp areas on loam or clay soils near granite outcrops, along
river and creek banks and around sumplands.

A small population of this species (about 10 plants) was located within the road reserve in a
dampland (with Eucalyptus occidentalis low woodland over sedges and grasses) approximately 8
kilometres east of Wellstead during the current survey.

Latrobea recurva Chappill & C.F. Wilkins ms, Priority 3

Latrobea recurva Chappill & C.F. Wilkins ms, (Papilionaceae) is a sparse low shrub less than
about 0.5m in height with yellow-orange pea type flowers.

Prior to the current survey it was known from seven locations extending over a wide range from
Drawbin Rd near Manypeaks and the Stirling Range National Park to Bremer Bay and Lake
Grace. It is an inconspicuous plant when not in flower and because its flowers are superficially
similar to those of many other native peas that inhabit this area, it has probably been
misidentified in the past, until recent taxonomic studies by J. Chappill in 2006. It is probably a
widespread and common species that has been poorly understood and therefore poorly collected
in the past.

During the current survey, this species was observed to be very common in the vicinity of
Wellstead area where it the following populations, many of them extensive, were located:

o Very extensively within the main polygon of remnant vegetation on the mine site;
o A small remnant of vegeation at the northern perimeter of the mine footprint;
o Block 6830 to the north of the minesite;
o Private Land at the corner of Old Boundary Road and the South Coast Highway;
o Extensively within Block 4 on the Wellstead Wheat Bin site;
o Off Mettler Lake Road;
e Gunnamatta Tree Farm; and
o South Stirling Nature Reserve.
Petrophile longifolia, Priority 3

Petrophile longifolia (Proteaceae) is a low shrub less than 0.5 m in height with long needle-
shaped leaves and heads of pale yellow flowers. It inhabits sandy woodland and mallee heath. It
is probably fire sensitive as it appears to lack a lignotuber.

Petrophile longifolia was previously known from a limited range (approx. 10 populations) in
Stirling Range NP, Cheyne Bay NR, Granite Hill NR and Millbrook NR. Superficially it is very
similar in habit, leaves and flowers to the much more common Petrophile media. The
differences between these two species have become more apparent only as a result of recent
taxonomic studies and it is likely that its similarity to P. media has resulted in it being poorly
collected in the past.
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During the current survey the following populations were recorded:
« On the minesite at multiple sites in the largest polygon of remnant vegetation;
« Block 4, Wellstead Wheat Bin Site;
o Off Mettler Lake Road;
e Gunnamatta Tree Farm; and
» Basil Road Nature Reserve.
Acacia aemula subsp. aemula, Priority 4

Acacia aemula subsp. aemula (Mimosaceae) is a low, very sparse shrub that inhabits clay soil
often around the fringes of wetlands.

It is relatively common near coastal areas from Albany to east of Esperance (including 10
records from tree farms on the Pallinup Sand Plain). As it is an inconspicuous shrub (except
when in flower) it has probably been poorly collected in the past

Table 6.2 Update on Percentages of Known Populations of Flora of Conservation Significance within Impact
Footprint

Mine Site Pipeline and Populations 0% KNOWN
Priority Species P Status Populations Pnrt_ Dntsi:.le Populations
Populations Footprint Impacted
1 population 3 pop::jgrmns
Commersonia DEF area ) . 20 %
(0 extant) 1 popylatmn
area
—rr—
!i.f;iicg?e;;}aams 2 2 21 §.60%
Chordifex ornatius 2 2 10 16.67 %
Microcorys lenticularis 2 1 22 4.35 %
Moenotoca arisiata 2 2 25 741 %
Acacia bifaria 3 1 21 455%
Calectasia obiusa 3 2 1 15 11.11 %
Dryandra calophyila 3 2 2 455%
Lamobea recurva 3 1 37 270 %
Petrophile longifolia 3 3 25 1071 %

44




Southdown Magnetite Proposal.
Regional Flora and Vegetation Assessment

6.1.5 Other flora of conservation significance as defined by EPA (2004)

Apart from the DRF and Priority Flora species detailed above and found during the regional
survey, a number of other flora species of conservation significance were found in this survey
that are not currently protected under the Federal EPBC Act or the Western Australian Wildlife
Conservation Act. These taxa are considered to be significant under the Western Australian
Environmental Protection Authority Guidance Statement 51 (EPA, 2004).

One taxon found in the current survey, Platytheca aff. Galioides (Tremandraceae) differed
significantly in its vegetative and floral characters from previously described taxa of Platytheca,
thus suggesting that it may be a new species. Collection of this taxon were made at in bushland
remnants, one a road reserve and one privatly owned (Sites 84 and 90).

Tricostularia sp. South coast (R.T. Wills 1423), found within private land at the corner of Old
Boundary Road (Site 55) is a poorly-known and uncommon sedge was previously recorded from
about five populations between Walpole, the Stirling Range NP, Manypeaks and one nearby
collection at Gunnamatta Tree Farm. The scarcity of records in the locality suggest this taxon
may be at the eastern limits of its range.

Several occurrences of taxa found in the regional survey were important regionally as they are
occurring at the edge of the known range of occurrence or were range extensions, i.e. isolated
records beyond the known main range.
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Table 6.3 Taxa of Conservation Significance Recorded in Surveys of the Pallinup Sand Plain between Manypeaks and the Pallinup River.
E. Sandiford (2003, a-h, 2004, 2005) ecologia (2007)

Taxon name and status ) ) ) ) ) ) ) ) Mine o Current

Apprilla Benmore Gidget Gunnamatta | Jindaleee Kilchatten Komodo Pfeiffer Salopia Sunnyside Wimbush site Pipeline regional

survey
Acacia aemula subsp. aemula P4 recorded recorded recorded recorded recorded recorded recorded g%i.srlggj recorded recorded recorded
Acacia bifaria recorded
Adenanthos cacomorphus P2 recorded
Calectasia obtusa P3 recorded recorded recorded recorded
Calothamnus robustus P3 recorded recorded
Chordifex isomorphus P4 recorded recorded
Chordifex leucoblepharus P2 recorded recorded recorded
Chordifex ornatus P2 recorded
Chorizema reticulatum P3 recorded
Commersonia sp Mt Groper DRF recorded recorded
Conostylis misera DRF recorded
Drosera fimbriata P4 recorded
Dryandra calophylla P4 recorded recorded recorded recorded | recorded | recorded
Eucalyptus acies P4 recorded
Eucalyptus newbeyi P3 recorded
Goodenia filiformis P3 possibly possibly possibly recorded possibly recorded
recorded recorded recorded recorded

Hakea lasiocarpha P3 recorded recorded recorded recorded
Hakea tuberculata P3 recorded recorded
Jacksonia calycina P4 recorded
Kunzea pauciflora P4 recorded
Lasiopetalum parvuliflorum P3 recorded
Latrobea recurva P3 recorded
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E. Sandiford (2003, a-h, 2004, 2005)

ecologia (2007)

Taxon name and status . . . . . . . ) Mine o Current

Apprilla Benmore Gidget Gunnamatta | Jindaleee Kilchatten Komodo Pfeiffer Salopia Sunnyside Wimbush site Pipeline regional
survey

Leucopogon tamariscinus P4 recorded recorded

Microcorys lenticularis P2 recorded recorded recorded recorded recorded

Monotoca aristata P2 recorded recorded recorded

. - possibly possibly

Petrophile longifolia P3 recorded recorded recorded

Stylidium daphne P2 recorded recorded recorded recorded recorded

Stylidium gloeophyllum P3 recorded

Total Priority taxa 6 2 2 5 4 4 2 4 10 2 7 3 12

Total DRF taxa 1

NB: Stenanthemum aff sublineare recorded by Sandiford from Apprilla, Gidget, Salopia and Wimbush is not included above as its conservation status is unknown.
Possibly recorded indicates uncertainty in specimen determination due to insufficient material available at time of survey etc. (Several taxa that were not fully determinable at least once in these surveys were not included in this

listing.).
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Figure 6.2 Locations of Priority Flora Recorded at the Southdowns Mine Site and During the Regional Assessment.
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6.2 Naturalized Alien Flora

The National Weeds Strategy (1999) defines a weed as “a plant which has, or has the
potential to have, a detrimental effect on economic, social or conservation values”.
Botanically, weeds are also usually referred to as naturalized alien species.

Weeds that are, or have the potential to become, pests to agriculture may be formally
declared under the Agriculture and Related Resources Protection Act, 1976. No species
listed under the ARRP Act (1976) were recorded during the regional survey.

The Weed Plan for Western Australia (State Weed Plan Steering Group, 2001) outlines
three Weeds of National Significance as occurring in the Albany region. The City of Albany
Environmental Weeds Strategy (City of Albany Works & Services Team, 2001) has
identified 15 priority environmental weeds for the Albany municipality.

Only one weed of national significance (also listed as High Priority in the Albany Weeds
Strategy) was found in the current survey. This weed, Bridal Creeper (*Asparagus
asparagoides) was recorded on the fringes of the bush block on the corner of Old Boundary
Rd and South Coast Highway. The occurrence of Bridal Creeper at this site was significant
as it was the only occurrence of a highly invasive weed noted in the extensive surveys of the
Wellstead district conducted by ecologia (2007). Bridal Creeper is highly invasive because
it tolerates long hot summers and its red berries are attractive food for native birds. The
seeds are usually rapidly dispersed by birds through undisturbed bushland. If not eliminated
in the near future, the early infestation of Bridal Creeper noted at the above site can be
expected to proliferate rapidly through the district.
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7.0 Floristic Classification of the Mine Site and Regional
Survey Vegetation

7.1  Threatened and Priority Community Types

The Western Australian Department of Environment and Conservation (DEC) also
maintains a list of Threatened Ecological Communities that are considered to be Critically
Endangered, Endangered or Vulnerable (using the same criteria as TECs in the EPBC Act
1999).

No state-listed Threatened Ecological Communities have been recorded within the project
area.

Possible threatened ecological communities that do not meet survey criteria or that are not
adequately defined are added to the Department's Priority Ecological Community Lists
under Priorities 1, 2 and 3. These three categories are ranked in order of priority for survey
and/or definition of the community, and evaluation of conservation status, so that
consideration can be given to their declaration as threatened ecological communities.
Ecological Communities that area adequately known, and are rare but not threatened or
meet criteria for Near Threatened, or that have been recently removed from the threatened
list, are placed in Priority 4. These ecological communities require regular monitoring.
Conservation Dependent ecological communities are placed in Priority 5. The criteria used
to rank Priorities 1, 2 and 3 are detailed in Appendix E.

As of January 2008, the DEC listed the vegetation types within the proposed minesite under
the following priority codes:

Table 7.1 Priority Ecological Community Types in the proposed minesite

Vegetation | Description PEC listing

type

Typela. Eucalyptus staeri mallee heath to scrub heath on lateritic | Priority 1
ridges

Type 3 Eucalptus staeri malle heath on deep sand Priority 1

Type 4 Eucalyptus pleurocarpa mallee heath on heavy soils Priority 1

Type 5 Eucalyputs occidentalis woodlands on seasonally inundated | Priority 1
clay basins

Priority 1 communities are defined as communities “with apparently few, small occurrences,
all or most not actively managed for conservation (e.g. witin agricultural or pastoral lands,
urban areas, active mining leases) and for which current threats exist. Communities may be
included if they are comparatively well known from one or more localities but do not meet
adequacy of survey requirements and/or are not well defined and appear to be under
immediate threat from known threatening processes across their range” (DEC, 2008).
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7.2  Multivariate analysis of Minesite and Regional Vegetation
Quadrats During the Regional Survey

During the reconnaissance field studies small remnants of native vegetation similar to the
vegetation types recorded at the mine site were observed to be widely distributed over the
plain from Manypeaks to the Pallinup River. This suggested that the mine site vegetation
types were probably abundant in the past but are now highly fragmented. The
representation of the vegetation types within the conservation estate was unknown. Thus
the regional survey aimed to assess the size and distribution of the vegetation types, both
within the conservation estate and on other landholdings.

The vegetation data from the 100 regional survey sites assessed was analysed in
combination with the mine site vegetation data (51 sites) using SYSTAT'™. Annuals,
singletons and taxa not determinable to species rank were excluded from the analysis
(Appendix F). Analyses were conducted with both presence/absence and coverage-ranked
data. The dendograms resulting from these analyses are included as Figures 7.1 and 7.2
(coverage weighted and presence/absence) respectively. The arrangements of quadrats
within each of these supergroups gives an indication of how homogenous the vegetation
type is and, importantly, how representative vegetation in quadrats on other remnants is to
the vegetation of the minesite. Quadrats clustered within the range of sites from the
minesite are obviously more similar then those subgroups which do not contain any minesite
quadrats.

Whilst the general trends were comparable in both analyses, the clearest separation of sites
into the broad vegetation types previously observed in the EIA mapping and within the
Priority Ecological Communities was observed using coverage-ranked data (Figure 7.1).
This is to be expected, providing there has been consistency in attribution of rankings
throughout the field sampling effort, as the dominance of particular taxa, is a contributing
factor in the classification of vegetation types, as well as species composition, however only
the latter attribute is used in presence/absence analysis (Figure 7.2). The other notable
distinction between the two analyses is that within the presence/absence dendogram the
dominant clustering trend is on the basis of locality. Almost all mine site quadrats have
grouped together regardless of survey timing or vegetation types, whereas mine regional
survey quadrats are dispersed throughout the dendogram within the vegetation supergroups
in the coverage-weighted dendogram. Again, when only composition is factored into the
analysis, the localisation of particular taxa is of course a more powerful influence.

It can be seen (Figure 7.1) that at the first level of dichotomisation, quadrats previously
classified as Eucalyptus occidentalis woodlands, within the EIA mapping of the minesite
and outside the mine site, were isolated as a supergroup from all other quadrats. Non mine
site quadrats clustered within the spectrum of mine site quadrats and thus can be inferred as
within the mine site Type 5 group.

At the next level of dichotomisation, quadrats previously mapped as Albany Blackbutt
(Eucalyptus staeri) mallee-heath on laterite and shallow sands, including mine site quadrats
mapped as Type 3, were isolated into another supergroup from all other quadrats. A
subgroup of non mine site quadrats, in general occurring on sandier soils, was isolated at the
next level of dichotimisation. However the other subgroup incorporates all mine site
quadrats mapped as Type 3, with additional regional quadrats falling within the spectrum of
diversity of mine site quadrats.
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At the next level of dichotomisation, quadrats formerly mapped as Types 2 and 1 were
separated from those mapped as Eucalyptus pleurocarpa mallee-heath or scrub heath,
incorporation those quadrats mapped as Type 4, Tallerack (Eucalyptus pleurocarpa) mallee-
heath on seasonally-waterlogged colluvium. At the next level of dichotomisation within this
group, a subset of regional sites only was isolated from the larger group containing both
mine site quadrats and regional quadrats. This subset contains Eucalyptus pleurocarpa with
other mallees, with a Taxandria spathulata dominated understorey relatively common at
these sites. Whilst this superficially resembles Group C3 above in dominant species and
structure, it is floristically very different (at the six group level) to Vegetation Unit 4
(ecologia, 2007) at the mine site.

Within the other subset of this group, all mine site quadrats clustered together, with quadrats
from the private landholdings at Old Boundary Road, L6787 (adjacent to South Stirling
Nature Reserve), Chillinup Nature Reserve and Stirling Range National Park within the
same subset. Quadrats located at Boat Harbour Reserve are intermediate in composition
between this subset and the E. pleurocarpa/E spp over Taxandria spathulate discussed
abover.

Mine site quadrats mapped as Type 2, Eucalyptus spp. mallee-heath on shallow sand over
laterite, isolated from all other quadrats. The other subgroup incorporates all mine site
quadrats mapped as Type 1la, Albany Blackbutt (Eucalyptus staeri) mallee-heath on well-
drained lateritic ridges, and some sites mapped as Type 1b, Chittick (Lambertia inermis)
and other scrub-heath on seasonally-waterlogged laterite. Again, a subset of the regional
quadrats lie within the spectrum of 1a mine site quadrats.
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Figure 7.1 Multivariate analysis of coverage weighted data using SYSTAT (complete
linkage)
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Figure 7.2 Multivariate analysis of presence / absence weighted data using YSTAT 2 (complete
linkage)
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7.3 Representation of Minesite Vegetation Units During the
Regional Survey

la.  Albany Blackbutt (Eucalyptus staeri) mallee-heath on well-drained lateritic

ridges.

The analysis above shows that regionally, there is a similarity between a range of sites
grading from sites on the high laterite ridge of the mine site (Veg Unit 1a and 1b; ecologia,
2007) through to the lateritic outcrops sampled in the regional survey on the undulating
plains, the lower laterite with shallow sand at the mine site (Veg Unit 2; ecologia, 2007) and
some of the more sandy (and possibly more degraded) sites away from the main ridge of the
mine site (Veg Unit 3; ecologia, 2007).

During the reconnaissance Type 1 vegetation was observed to occur at a number of
locations as a mosaic of small patches interspersed with Type 3 vegetation. Because these
two vegetation types are not easily discriminated in aerial photography, accurate assessment
of the relative areas of each would not be possible without a much higher density of quadrat-
based or linear traverse data. However; estimates based on the size of the remnant land
holding and an estimate of the proportion encompassed by vegetation of this type, are
presented in Table 7.2. Locations at which this vegetation type are present are detailed in
Figure 7.3.

1b.  Lambertia inermis and other scrub heaths on shallow, seasonally waterlogged
laterite.

This vegetation occurs on elevated flats or gentle slopes characterised by poorly drained
shallow soils with gravel over laterite, generally in proximity to 1a above. This vegetation
type is very difficult to map from aerial photography and so the exact area is difficult to
discern without detailed study. However comparable vegetation has been mapped in some
of the private agroforestry estates in the region (Sandiford, pers. Comm..) Within the
multivariate analysis several of the mine site quadrats mapped as this vegetation type
clustered in subgroups with sites mapped as 1a, whilst another mine site quadrat near the
southern boundary clustered with Type 4, suggesting that this type may not be well defined.

Table 7.2 Representation of Type 1 Vegetation within remnants other than the minesite

Quadrat | Location Tenure | Condition | Estimate of extent

nos

156 &157 | Stirling Range | Cons. Excellent Difficult to estimate due to limited access but
National Park, does not appear to extend northward significantly.
eastern  edge  of May extend patchily further east quite
Chester Pass Road, significantly but no vehicle access was possible to
near southern confirm. Estimate 50 — 100 hectares, possibly
boundary significantly more.

163 South Stirling Nature | Cons. Excellent This relatively large reserve contains multiple
Reserve,southwestern areas of this vegetation type. Access could only
corner be obtained at the perimeters and through one

Cross section so it is likely that other areas remain
undetected. Quadrat location has greater affinity
to 1b than 1a, but 1a also well represented. Many
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Quadrat
nos

Location

Tenure

Condition

Estimate of extent

areas have been more recently burnt, resulting in
lower similarity to the long unburnt mine site
vegetation. Estimate at least 50 - 100 hectares,
possibly significantly more.

166 & 167

Mettler Lake Nature

Reserve

Cons.

Excellent

Difficult to estimate the total extent of the
vegetation community due to limited access
through the interior of the reserve. Type 1la
vegetation occurs patchily along the northern
boundary of the reserve, in pockets of
approximately 5-10 ha, for a total area of
approximately 20-40 ha. Possible Type 3
vegetation occurring in the south-east corner, but
no sites were established to confirm this.
Fragmented, estimate 20 to 40 hectares.

129

Gunnamatta
Farm

Tree

Private

Good to
excellent

Very small remnant surrounded by tree farm with
significant edge effects, however central area
intact. Estimate 20 hectares in total, with the
central portion of the remnant (approximately 5
hectares) more representative than the perimeter.

77&79

Lot 4 Sandalwood
Road, adj. Wellstead

Wheat Bin,

Private

Pristine
to excellent

Mosaic with Type 3, difficult to quantitate but as
a relatively large remnant, estimate at
approximately 20-40 hectares as Type 3 more
abundant

127 & 128

PL6460

Private

Good
to excellent

Fine scale mosaic with Type 3, which
predominates. Some grazing historically and old
fires, but now fenced and diversity still high
Estimate at least 20 - 40 hectares in small
fragments

134, 135,
135 A

Sunnyside Tree Farm

Private

Good to
excellent

Large southern remnant accessible only by foot
except at southern perimeter. At coastal
boundary of vegetation type, but estimate at least
50 hectares, possibly significantly more.

Total area estimated outside of minesite

200-350 hectares, of which at least 50% is
within the conservation estate.

Total area witin the proposed mine site

40.3 ha or approximately 10-16% of total
vegetation type estimated to be present

2. Eucalyptus spp. mixed mallee heath on shallow sand over laterite.

This vegetation is a variant of the Eucalyptus staeri malle heath on lateritic ridges
(Type 1) clustering as a separate entity within the Type 1 supergroup. Again it is
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difficult to distinguish from this type without quantitative analysis combined with
foot traverses to determine boundaries, therefore the extent of this unit could not be

estimated in the reconnaissance survey. However; it is considered widespread but
highly fragmented.
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Figure 7.3 E. staeri and E. pleurocarpa locations.
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3. Eucalyptus staeri mallee heath on deep sands — Priority 1 PEC

This vegetation is characteristic of landforms and soils that are very common on the
Pallinup Sand Plain and can still be seen as remnants throughout the sand plain. It was
probably abundant, widespread and present as large expanses in the past. As it is present on
infertile sands, some of this vegetation has been left uncleared on farms. However, many
remnants on farms are degraded to varying degrees due to grazing, burning, trampling and
nutrient enrichment by livestock.

Table 7.3 Representation of Type 3 Vegetation within remnants other than the minesite

Quadrat
nos

Location

Tenure

Condition

Estimate of extent

162,161

South Stirling
Nature
Reserve

Cons

Excellent

Appears to be more common than Type 1.
However access constraints prevented
accurate assessment of the whole of this
relatively large reserve. Estimate at least
100 hectares, with large fragments on the
north western boundary

168, 169

Hassell
National Park

Cons

Excellent

Dominant in the eastern portion of this
National Park, therefore estimate at least
50-100 hectares.

Hassel National Park is comprised of
narrow polygons approximately 200 to
1000 metres in depth, bordering both
edges of the South Coast Highway. Given
this conifiguration, it is vulnerable to edge
effects and degradation. However, the
condition of vegetation surveyed was
excellent.

146

PL6234

Private

Excellent

Contiguous with a large remnant divided
between multiple landowners, this portion
of the remnant is relatively narrow and
bordered by pasture on three sides but is
fenced and appears undisturbed. Only
one edge could be assessed due to
fencing, however estimate 10 to 30
hectares.

65,67,68,
69,70, 71

PL6830

private

Excellent

Present extensively in this large remnant,
therefore estimate 300 hectares. As with
the remnants within the mine footprint,
some areas have not been burnt for an
extensive time period
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Quadrat | Location Tenure Condition | Estimate of extent
nos
73,75,76, | Lot No 4 (adj. | Private Good  to | Present extensively, estimate 500 hectares
82,94 Wellstead Excellent
grain silos)
55,56,59, | Corner Old Private Good to | Present extensively, estimate 200-250
62,171 Boundary Rd excellent hectares
& South Coast
Hwy
No PL6460 Private Good to | A mosaic of Type 1 and Type 3 but
quadrats excellent dominated by Type 3, estimate at least
50-100 hectares, possibly more. A large
block of land which is fenced but has
been grazed historically
90,91,93, | Block 6859 | Private Excellent Some areas recently burnt, estimate 350-
97 north and west 450 hectares.
of Mettler
Lake Road
98 6857, west of | Private Excellent Long unburnt, estimate 150 hectares.
Sandalwood
Road
No Gunnamatta Private Good Estimated at 22 hectares by Sandiford
Quadrats | Tree Farm
No Sunnyside Private Excellent Estimated at 65 hectares by Sandiford
quadrats Tree Farm

Total area estimated outside of minesite

1700-2000 hectares, of which less than
20% is within the conservation estate.

Total area witin the proposed mine site

96.7 ha or approximately 5-6% of total
vegetation type estimated to be present
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4. Eucalyptus pleurocarpa mallee-heath on seasonally-waterlogged colluvium -
Priority 1 PEC

This vegetation was probably originally present adjacent to most of the laterite formations
of the plain. Most occurrences have been cleared as the heavier, relatively fertile and water-
retentive soils are agriculturally valuable. As this vegation type is consistently associated
with lower points in the landscape it would be expected that even prior to pastoral clearing,
this type would have covered a relatively small percentage of the sandplains.

In contrast to Types 1 and 3, Type 4 vegetation can be differentiated relatively clearly on
aerial photography, and it was therefore possible to quantitated the polygons and achieve
quite accurate estimates of area. The distribution of quadrats classified at this vegetation
type are detailed in Figure 7.3.

Table 7.4 Representation of Type 4 Vegetation within remnants other than the minesite

Quadrat nos Location Tenure | Condition Estimate of extent
157,158 Stirling Range National | Cons. Excellent Recently burnt | 3.07 hectares
Park
159 Chillinup Nature Reserve | Cons Good to Poor Dieback 5.52 hectares
160 South  Stirling Nature | Cons Excellent 0.33
Reserve
S1P1,S1P3,S1P4 | Boat Harbour Reserve Shire Excellent 10.96
, S1P5, S1P6
170 Corner Old Boundary | Private | Excellent 0.68
Road and South Coast
Hwy
148,149 L6787, west of South | Private | Good to Excellent 7.88
Stirling Nature Reserve
Total area estimated outside of minesite 28.44 ha of which 319% is within the conservation
estate
Total area witin the proposed mine site 29.4 ha or approximately 50% of total vegetation
type estimated to be present

5. Eucalyptus occidentalis woodlands in seasonally-inundated clay basins- P1 PEC.

Although these wetlands are clearly visible and relatively abundant on aerial photographs as
apparently extant vegetation, many of the wetlands are degraded due to grazing, soil
erosion, trampling and nutrient enrichment by livestock.
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Significant floristic variation appears to occur in the vegetation of the fringes of the basin
wetlands of the region. Some of these differences could be ascribed to the varying history
and current vegetation condition of these wetlands. For example, the wetlands of the mine
site were mostly quite heavily grazed and nutrient-enriched. Conversely, many of the
wetlands of the regional survey had a history of more frequent fire than those of the mine
site. The wetland vegetation probably varies quite significantly with regard to the depth to
the water table, hydroperiod and other environmental variables. A
stratigraphic/hydrological study and a larger sample of wetlands than above would be
required to adequately classify the vegetation of these wetlands and to draw meaningful
conclusions about vegetation pattern.

During the surveys conducted in March 2006, October 2006, October 2007 and November
2007 searching for additional populations of the DRF taxon Commersonia sp. Mt. Groper,
which is associated with wetland habitats, a number of additional locations have been
identified, the condition of which was noted. The location and condition of areas
considered to match this vegetation type are summarised in Table 7.5 and detailed in Figure
7.4. These additional surveys demonstrated that a relatively large number of locations
remain in excellent or good condition, although the majority are within the road reserve or
privately owned rather than within the conservation estate. Due to the additional locations
of Type 5 vegetation located during the surveys for Commersonia sp. Mt. Groper, no
quadrats were placed in this type during the regional vegetation survey.

Eucalyptus occidentalis woodlands in the three sub-catchments of the Pallinup Sand Plain
are currently reserved in Mettler Lake Nature Reserve and Hassell NP. Mailalup Nature
Reserve immediately to the north east of the East Sand Plain also supports this vegetation
type. The wetlands at the base of the Stirling Ranges in the National Park differ more
significantly to the above in terms of understorey vegetation.

Table 7.5 Location of Type 5, Eucalyptus occidentalis vegetation in Good to Excellent condition
recorded during search for Commersonia sp. Mt. Groper

Wetland Date GPS (WGS 84) Location Vegetation status and condition

No

1 28.3.06 641965 E Minesite Eucalyptus occidentalis/Melaleuca
6177157N wetland cuticularis low woodland. An over open

Melaleuca scrub over sparse shrubs
(Acacia pulchella) on mid- dense Sedge
on grey sandy loam.

Good.
Burnt >>5years ago
12 29.03.06 644992E Nyman’s off Melaleuca cuticularis central zone,
6173754N Mettler Lake Rd | Banksia littoralis over Kunzea recurva

and Lepidosperma striatum zone and
Pericalymma ellipticum closed heath .
No Anarthria laevis sedgeland fringe.

Very good.
Burnt >>5years ago
13 29.03.06 644540E Nyman’s off Eucalyptus occidentalis/Melaleuca
6174077N Mettler Lake Rd | cuticularis low forest in centre with

Anarthria laevis/ Cyperochloa hirsuta /
Lepidosperma striatum sedgeland zone
with low shrubs of Conothamnus
aureus, Thomasia sp and Lasiopetalum
sp. Eucalyptus decipiens subsp
adesmophloia outer zone.

Excellent.
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Wetland Date GPS (WGS 84) Location Vegetation status and condition
No
Burnt >>5years ago
14 29.03.06 645108E Nyman’s off Eucalyptus occidentalis/Melaleuca
6175722N Mettler Lake Rd | cuticularis forest in centre, Kunzea
recurva closed scrub zone and
Lepidosperma striatum zone and
Pericalymma ellipticum closed heath. No
Anarthria laevis sedgeland fringe. Very
healthy upland sand assemblage and
laterite rim vegetation
Excellent — near to pristine.
Burnt >>20 years ago
15 29.03.06 646284E Mettler Lake Eucalyptus occidentalis/Melaleuca
6171744N Nature Reserve | cuticularis low closed forest in centre
with Anarthria laevis/ Lepidosperma
striatum sedgeland zone with low shrubs
of Sterculiaceae spp, Dodonaea sp.,
Pimelea sp. Very good .
Burnt >5years ago
16 29.03.06 637444E North side of Eucalyptus occidentalis low forest over
6171353N road verge Chorizandra enodis sparse sedges.
South Coast Very good.
Hwy between Burnt >5years ago
Kojaneerup Rd
and
Kojaneerup
Springs Rd
17 7.10.06 652743E 50m from South | Melaleuca cuticularis scrub in centre,
6187008N Coast Hwy Kunzea recurva/ Lepidosperma striatum
along Boat scrub with emergent Eucalyptus
Harbour Rd occidentalis and Anarthria laevis
sedgeland fringe. Eucalyptus decipiens
subsp adesmophloia outer zone.
Very good.
Burnt >>5 years ago
18 7.10.06 653416E 1km from South | Pericalymma ellipticum closed heath .
6186217N Coast Hwy Eucalyptus decipiens subsp
along Boat adesmophloia over Anarthria laevis
Harbour Rd sedgeland fringe.
Very good.
Burnt >>5years ago
19 7.10.06 661767E 10.3 km from Hakea sp. heath with Anarthria laevis
6184600N South Coast sedgeland. Eucalyptus decipiens subsp
Hwy along Boat | adesmophloia outer zone.
Harbour Rd Very good.
Burnt >>5years ago
20 7.10.06 667110E 10.3 km from Eucalyptus occidentalis low closed forest
6183966N South Coast in centre with Kunzea recurva heath
Hwy along Boat | Anarthria laevis/ Lepidosperma striatum
Harbour Rd sedgeland zone. Proteaceae shrubs in
zone above sedgeland dead from
waterlogging after the last year’s record
rains.
Very good .
Burnt <? Syears ago
21 7.10.06 667917E 17.2 km from Melaleuca cuticularis scrub in centre,
6183595N South Coast Kunzea recurva/ Lepidosperma striatum
Hwy along road | /Anarthria laevis closed heath and
to Groper Bluff. | Eucalyptus decipiens subsp
adesmophloia outer zone.
Excellent.
Burnt >5 years ago
22 7.10.06 669775E 300m approx. Eucalyptus occidentalis open forest over
6183212N west of roadto | tall open shrubs of Acacia cyclops,
Groper Bluff. Dodonaea sp, Templetonia ?retusa, and
sparse sedges Chorizandra enodis.
Excellent to near pristine.
Burnt >20 years
23 7.10.06 637442E South Coast Eucalyptus occidentalis / Melaleuca
6171255N Hwy east of cuticularis low forest in centre with
Kojaneerup Kunzea recurva heath / Lepidosperma
Springs Rd striatum zone. Wetland dammed at

(south side of

roadside so hydrology altered and no
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Wetland Date GPS (WGS 84) Location Vegetation status and condition
No
road) Anarthria laevis zone. Deeply inundatgd.
Good.
Burnt > 10years ago
24 7.10.06 646753E South Coast Astartea aspera open heath with
6181593N Hwy just west Anarthria laevis sedgeland and
of Wellstead Eucalyptus decipiens subsp
(north side of adesmophloia outer zone.
road) Very good
Burnt >5 years ago
25 8.10.06 642359E South Coast Melaleuca cuticularis shrubs.
6176930N Hwy just south Small constructed drainage depression
of minesite Good.
(north side of Burnt <?5years ago
Hwy potential
drawdown area
)
26 8.10.06 642396E South Coast Kunzea recurva/ Pericalymma ellipticum
6176910N Hwy just south heath.
of minesite Drainage channel dug through natural
(south side of wetland. Good.
Hwy) Burnt <?5years ago
27 8.10.06 631152E Gnowellen Rd Actinodium calocephalum open heath
6194531N north of with Anarthria laevis sedgeland and
Chillinup Rd Eucalyptus decipiens subsp
adesmophloia outer zone.
Very good
Burnt >5 years ago
28 8.10.06 619802E Quarderwardup | Eucalyptus occidentalis / Melaleuca
6184236N Lake cuticularis low forest over Acacia sp. ,
Stirling Range Aizoaceae and sparse sedges
National Park Lepidosperma striatum /Gahnia trifida.
Very infrequently a narrow Anarthria
laevis zone occasionally with
Guichenotia spp.
Excellent.
Burnt > 10 years ago
29 8.10.06 637122E Mailalup Nature | Eucalyptus occidentalis low forest over
6197684N Reserve tall open shrubs of Acacia cyclops,
Melaleuca sp, Bossiaea sp, low shrub
Guichenotia sp. and sparse sedges
Schoenus sp with Austrostipa
elegantissima.
Excellent.
Burnt >10 years
30 8.10.06 637048E Mailalup Nature | Calytrix spp./ Conothamnus aureus open
6197063N Reserve heath with Anarthria laevis sedgeland .
Very good
Burnt >5 years ago
31 8.10.06 637078E Mailalup Nature | Conothamnus aureus open heath with
6196809N Reserve Anarthria laevis sedgeland .
Very good
Burnt >5 years ago
32 8.10.06 644704E Old Boundary Eucalyptus occidentalis low closed forest
6192978N Rd south of over Anarthria laevis sedgeland with
Chillinup Rd Conothamnus aureus.
Excellent.
Burnt >20years
33 8.10.06 663946E 12.5 km from Eucalyptus occidentalis low forest over
6184455N South Coast Anarthria laevis sedgeland with and
Hwy along Boat | Eucalyptus decipiens subsp
Harbour Rd adesmophloia and Conothamnus aureus
outer zone.
Good —some grazing and woody weeds.
Burnt >20years
34 8.10.06 670042E Along Boat Eucalyptus occidentalis low forest over
6183121N Harbour Rd Anarthria laevis sedgeland.
Good —some grazing and woody weeds.
Burnt >20years
35 8.10.06 667541E Along Boat Kunzea recurva heath over Anarthria
6183691N Harbour Rd laevis sedgeland.

Very good
Burnt >5years .
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Wetland Date GPS (WGS 84) Location Vegetation status and condition
No
36 8.10.06 672985E Off Miller’s Eucalyptus occidentalis low forest over
6190465N Point Rd, Anarthria laevis sedgeland with
south of the Lasiopetalum sp.
Bremer Bay Rd | Good —-some grazing ..
east of the Burnt >10years
Pallinup River
37 8.10.06 652202E On South Coast | Eucalyptus occidentalis / Melaleuca
6186439N Hwy east of cuticularis low woodland over
Wellstead, Lepidosperma striatum /Cyperochloa
about 300m hirsuta / Patersonia occidentalis swamp
before Boat form . Fringe of Eucalyptus decipiens
Harbour Rd subsp adesmophloia over Anarthria
turnoff (south laevis.
side of hwy) Very good
Burnt 5-10 years ago. Burnt old trunks of
Euc. occidentalis with resprouts <10m.
38 8.10.06 652084E On South Coast | Eucalyptus occidentalis low woodland
6186444N Hwy 6.9 km (with occasional tall shrubs of
east of Melaleuca cuticularis, Acacia cyclops)
Wellstead, over low open shrubs of Commersonia
before Boat sp Mt Groper Lasiopetalum sp and
Harbour Rd Actinodium calocephalum with
turnoff (north Lepidosperma striatum /Cyperochloa
side of hwy) hirsuta / Schoenus sp closed sedgeland.
Very good condition. Hydrology altered
by culvert under highway channelling
water out of swamp on south side of road
into this wetland.
Burnt 5-10 years ago. Burnt old trunks of
Euc. occidentalis with resprouts <10m.
39 9.10.06 618401E Kingscliffe Tree | Eucalyptus occidentalis forest fringed
6165200N Farm with Eucalyptus decipiens subsp
adesmophloia over Anarthria laevis.
Very good.
Burnt >10years..
40 11.10.06 652225E Sandalwood Rd | Eucalyptus occidentalis low woodland
6176376N south of Mettler | (with occasional tall shrubs of
Lake Rd Melaleuca cuticularis and Banksia
intersection littoralis) over low open shrubs of
Kunzea recurva and Gastrolobium
bracteolosum and Anarthria laevis
sedgeland.
Very good.
Burnt >5years..
41 11.10.06 655921E Sandalwood Rd | Eucalyptus occidentalis low closed
6173674N south of Mettler | forest over tall open shrubs of
Lake Rd Melaleuca cuticularis, Acacia sp.
intersection. Melaleuca sp, and sparse sedges of
Wetland about Gahnia sp. and Lepidosperma striatum..
300m west of Excellent to near pristine condition with
road bushland surrounding wetland also in
same condition.
Burnt 5>20 years ago.
42 11.10.06 648527E North of Mettler | Eucalyptus occidentalis tall open shrubs
6175282N Lake Rd near < 6m in height over Kunzea recurva
Sandalwood Rd | open heath with Actinodium
intersection. calocephalum and Anarthria laevis
closed sedgeland..
Very good.
Burnt <5years ago.
43 11.10.06 648747E North of Mettler | Eucalyptus occidentalis tall open shrubs
6175218N Lake Rd near < 6m in height over Kunzea recurva
Sandalwood Rd | open heath with Actinodium
intersection. calocephalum and Anarthria laevis
South side of closed sedgeland..
road. Very good.
Burnt <5years ago.
44 11.10.06 646971E Both sides of Eucalyptus occidentalis /Melaleuca
6174091N Mettler Rd cuticularis woodland over Kunzea

recurva scrub. Extensive basin, deeply
inundated after last year’s record rains.
Dead shrubs prevalent especially
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Wetland Date GPS (WGS 84) Location Vegetation status and condition
No
amongst Proteaceae at edges. Most
probably dead due to record levels of
water after many years of below average
annual rain. Pattern evident this year
throughout deeper basins of the region.
Otherwise condition very good.
Burnt >10 years ago.
45 11.10.06 647237E Opposite side of | Anarthria laevis/Lepidosperma striatum
6181984N South Coast sedgeland with low open shrubs of
Hwy to Astartea aspera and Eucalyptus
Wellstead occidentalis /Melaleuca cuticularis
turnoff. fringe.
Very good.
Burnt >5years ago.
46 11.10.06 649895E South side of Eucalyptus occidentalis over
6183831N South Coast Lepidosperma striatum sedgeland with
Hwy . low open shrubs of Astartea
aspera/Kunzea recurva.
Very good.
Burnt >5years ago.
47 11.10.06 650537E South Coast Melaleuca cuticularis woodland over
6184563N Hwy . Lepidosperma striatum sedgeland.
Margins Anarthria laevis sedgeland with
Actinodium calocephalum.
Good.
Burnt <3years ago.
48 11.10.06 650888E South Coast Heath of Pericalymma ellipticum with
6185022N Hwy Mesomelaena tetragona sedgeland
49 11.10.06 663593E South Coast Eucalyptus occidentalis forest over
6184489N Hwy Anarthria laevis closed sedgeland..
Very good.
Burnt >5years ago.
50 11.10.06 662343E ?South Coast Eucalyptus occidentalis low closed forest
6184684N Hwy over Anarthria laevis/Lepidosperma
striatum sedgeland..
Very good.
Burnt >5years ago.
51 11.10.06 661914E Boat Harbour Eucalyptus occidentalis /Melaleuca
6184623N Rd cuticularis low closed forest over leaf
litter. Anarthria laevis sedgeland fringing
the Swamp Yate zone.
Excellent condition..
Burnt >10 years ago.
52 11.10.06 644198E South Coast Low open shrubs of Kunzea recurva and
6179146N Hwy west of Pericalymma ellipticum over sedgeland
Wellstead of
Anarthria laevis/Lepidosperma striatum
with occasional emergent trees of
Eucalyptus occidentalis and Melaleuca
cuticularis to 10m in height
53 11.10.06 643757E Road verge of Eucalyptus occidentalis low forest over
6192603N Chillinup Rd heath of Astartea sp., Bossiaea sp,
just east of Guichenotia sp., Lasiopetalum sp., and
Kojaneerup Rd sedgeland of Lepidosperma striatum.
Excellent condition..
Burnt 3-4years ago. Eucalyptus re-
sprouts <6m in height
54 13.10.06 649594E Bushblock Eucalyptus occidentalis low woodland
6183959N corner Old over Kunzea recurva low shrubs and
Boundary Rd Anarthria laevis closed sedgeland.
and South Coast | Very good.
Hwy Burnt >10 years ago.
55 13.10.06 649865E Bushblock Astartea sp heath and sedgeland of
6184198N corner Old Mesomelaena tetragona.
Boundary Rd Very good.
and South Coast | Burnt >10 years ago.
Hwy
56 16.10.06 648519E Mettler Lake Rd | Eucalyptus occidentalis low woodland
6175397N near Cape Riche | over Hakea trifurcata/Kunzea recurva

Homestead Rd

open heath and Anarthria laevis
sedgeland.
Excellent condition..
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Wetland
No

Date

GPS (WGS 84)

Location

Vegetation status and condition

Burnt <5yrs ago

58

05.10.07

618071E
6164254N

Kingscliffe tree
farm

Tall open Eucalyptus occidentalis
trees, over scattered Hakea
corymbosa / Melaleuca sp. tall
shrubs, over mixed sedgeland,
including Anarthria laevis. Some
Elythranthera brunonis herbs also
present.

Very good condition.

Burnt in patches, >5 years ago.

59

05.10.07

639550E
6166206N

Mettler's Lake
tree farm

Mixed moderately dense Eucalyptus
spp. trees, over moderately dense
Melaleuca cuticularis tall shrubs, over
moderately dense mixed sedgeland.
Very good condition.

60

05.10.07

640777E
6166740N

Mettler's Lake
tree farm

Open Eucalyptus occidentalis tall
trees, over mixed moderately dense
sedgeland.

Good condition, although weeds
prevalent.

Burnt >10 years ago.

61

05.10.07

640734E
6166892N

Mettler's Lake
tree farm

Eucalyptus marginata open tall trees,
over moderately dense mixed
sedgeland.

Good condition.

Burnt 5 — 10 years ago.

62

05.10.07

641717E
6168588N

Mettler's Lake
tree farm

Eucalyptus staeri, Melaleuca striata,
Adenanthos cuneata around edges.
Anarthria laevis / Anarthria scabra in
center.

Excellent condition.

No evidence of fire.

63

06.10.07

646509E
6168175N

Embry tree
farm

Low open Eucalyptus sp. mallee,
over scattered Lambertia inermis /
Hakea cucullata shrubs, over
Dryandra mucronulata var.
mucronulata / Taxandria spathulata /
Xanthorrhoea platyphylla open low
shrubs, over mixed herbs.

Very good condition.

No sign of fire.

64

06.10.07

656138E
6169249N

Roadside of
Cape Riche
Road

Tall open Eucalyptus occidentalis
trees, over open Allocasuarina sp.
tall shrubs around the edges, over
moderately dense mixed sedgeland.
Good condition.

Burnt >5 years ago.

65

06.10.07

648928E
6181741N

Block 6849 on
P209414

Eucalyptus occidentalis tall
moderately dense trees, over
moderately dense Kunzea recurva
medium shrubs, over moderately
dense mixed sedgeland, including
Anarthria laevis.

Very good condition, some weeds
and signs of grazing.

Burnt >10 years ago.

66

06.10.07

649572E
6182279N

Block 6849 on
P209414

Open mixed Eucalyptus spp.
mallees, over moderately dense
Anarthria laevis sedgeland.
Excellent condition.

Fire >5 years ago.

67

06.10.07

635862E
6170730N

Williss tree
farm

Eucalyptus occidentalis low forest
with understorey of Anarthria laevis
sedgeland.

Condition good

No evidence of fire

68

06.10.07

643856E
6173092N

Mitchell tree
farm

Mixed open mallees, over dense
sedgeland. Too wet for
Commersonia.

Good condition, weedy edges.

72

07.10.07

659248E
6185476N

Block 6927 on
P169879

Mixed Eucalyptus spp. low woodland
(with occasional tall shrubs of
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Wetland
No

Date

GPS (WGS 84)

Location

Vegetation status and condition

Melaleuca cuticularis, Acacia cyclops
and Hakea corymbosa) over low
open shrubs of Commersonia sp Mt
Groper, and Actinodium
calocephalum with Lepidosperma
striatum / Anarthria laevis closed
sedgeland.

Good condition.

Burnt 5-10 years ago.

73

07.10.07

660641E
6186795N

Bushland

Thick Eucalyptus occidentalis low
forest in centre, surrounded by thick
low shrubland and sedgeland.
Excellent condition.

Burnt 2-5 years ago.

77

08.10.07

651593E
6178061N

Block 6854 on
P209409

Scattered mixed Eucalyptus spp. tall
mallees, over scattered Adenanthos
cuneata medium shrubs, over dense
Anarthria laevis sedges.

Good condition.

Burnt 5-10 years ago.

78

08.10.06

652728E
6178461N

Block 6854 on
P209409

Sparse Eucalyptus occidentalis
medium mallees, over sparse Acacia
cyclops tall shrubs, over moderately
dense Anarthria laevis sedges.

Good condition, although grazed and
weedy.

No signs of burning.

79

08.10.07

656354E
6179434N

Block 6854 on
P209409.

Seasonal wetland — not right, too
much Banksia.

Excellent condition.

No signs of burning.

80

08.10.07

648932E
6187299N

Block 1 on
D55418

Eucalyptus spp. mixed low forest,
over scattered mixed sedges and
moderately dense mixed grasses.
Degraded, unfenced. Stock run
through it.

Burnt 5-10 years ago.

82

08.10.07

658617E
6191194N

Roadside,
South Coast

Hwy

Open Eucalyptus occidentalis low
forest, over mixed low open Acacia
spp. shrubs, over sparse mixed
sedge spp.

Good condition.

Burnt >5 years ago.

84

08.10.07

676165E
6192642N

Jennella tree
farm

Open mixed Eucalyptus spp.
mallees, over mixed low shrubs, over
open mixed sedges.

Good to poor condition.

Burnt >5 years ago.

87

09.10.07

646517E
6181145N

Wheatbins
block

Sparse Eucalyptus sp. mallees, over
sparse Hakea corymbosa shrubs,
over moderately dense mixed
sedges.

Excellent condition, no sign of fire.

88

09.10.07

651200E
6177253N

Roadside,
Sandalwood
Road

Eucalyptus occidentalis tall sparse
trees, over sparse Kunzea recurva
medium shrubs, over mixed
moderately dense sedges.

Good condition.

Burnt 2-5 years ago.

91

09.10.07

654060E
6181944N

Block 6850 on
P209414

Eucalyptus occidentalis low forest
over Anarthria laevis sedgeland.
Good — fenced off for approx 15
years.

Burnt >20years

92

10.10.07

664378E
6184778N

Boat Harbour
Reserve

Open Eucalyptus spp. tall malleea,
over sparse Grevillea concinna /
Hakea cucullata tall shrubs, over
moderately dense mixed sedges.

93

10.10.07

662448E
6184789N

Nyman'’s off
Mettler Lake
Rd, marked as
wetland 15 in

Eucalyptus occidentalis / Melaleuca
cuticularis forest in center, Kunzea
recurva closed scrub zone and
Lepidosperma striatum zone and
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Wetland
No

Date

GPS (WGS 84)

Location

Vegetation status and condition

previous
survey.

Pericalyma ellipticum closed heath.
No Anarthria laevis sedgeland fringe.
Excellent condition, almost pristine.
Burnt >>20 years ago.

96

11.10.07

654864E
6183157N

Block 6851 on
P209409

Moderately dense Eucalyptus
decipiens subsp. adesmophloia, over
mixed moderately dense sedges
along the edge of the wetland; E.
decipiens replaced with Eucalyptus
occidentalis in the center of the
wetland.

Almost pristine condition.

Fenced off, never cleared.

98

05.11.07

645667E
6182455N

Diprose’s
block

Moderately dense Anarthria laevis
and other mixed sedges, fringed by
Eucalyptus decipiens subsp.
adesmophloia.

Good condition, on brown sandy
loam.

99

05.11.07

619922E
6154402N

Roadside,
South Coast
Highway

Moderately dense Melaleuca
cuticularis / Eucalyptus occidentalis
medium trees, over dense mixed
sedges. Sandy loam, with thick
humus (approx. 10 cm) surface layer.
Excellent condition.

103

06.11.07

629875E
6170179N

Kilchatten C

Moderately dense Eucalyptus
occidentalis, over open Anarthria
laevis and other dense mixed
sedges. Light brown sand with a
surface layer of humus.

Good condition, but weedy fringe.

104

06.11.07

627227E
6169876N

Kilchatten D

Dense Eucalyptus occidentalis
medium trees, over moderately
dense tall sedges (to 1.5 m), over
open mixed sedges, fringed by
moderately dense Eucalyptus
decipiens / Eucalyptus occidentalis,
over moderately dense grasses. On
loose grey sand.

105

06.11.07

625986E
6170059N

Kilchatten E

Open water body, fringed by
moderately dense Eucalyptus
occidentalis medium trees, over
moderately dense tall sedges, over
sparse native violet ground cover,
fringed by mixed grass species and
other weeds.

Good condition towards centre, i.e.
within 30 m of open water body.

106

06.11.07

628510E
6168882N

Kilchatten F

Moderately dense Eucalyptus
occidentalis medium trees, over open
Eucalyptus decipiens, over
moderately dense tall sedges, over
moderately dense mixed grass
species and other weeds (dandelion
and clover).

107

06.11.07

649110E
6177741IN

Leighton’s A

Moderately dense Beaufortia sp. tall
shrubs, over open Adenanthos
cuneatus medium shrubs, over
moderately dense Mesomelaena
stygia / Caustis diocia, and other
mixed sedges, fringed by Eucalyptus
occidentalis in places. On loamy
sand.

Excellent condition.

108

06.11.07

648715E
6178059N

Leighton’s B

Moderately dense Eucalyptus
occidentalis medium trees, over open
Melaleuca sp low trees in centre.
Western side is cleared to the centre
and weedy. On light brown loamy
sand.

Good to excellent condition.

109

06.11.07

650005E

Leighton’s C

Moderately dense Eucalyptus
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Wetland Date GPS (WGS 84) Location Vegetation status and condition
No

6176659N occidentalis, over Beaufortia sp.
moderately dense tall shrubs, over
open mixed sedges. On grey loose
sand.

Good condition, some weeds. Next to
tree farm.

Open to moderately dense
Eucalyptus occidentalis medium
647067E trees, over open grass species, over
110 07.11.07 Davy A moderately dense terete sedges.

6184825N ) 8

No evidence of fire, on compacted

light brown silty sand.
Good condition, some weeds.

Open Eucalyptus staeri low mallees
over moderately dense in places
645118E Melaleuca thymoides medium tall
111 07.11.07 Davy B shrubs, over moderately dense

6183979N . - -

Anarthria laevis and other mixed

sedges. Light grey loose sand.
Very good condition.

Open Eucalyptus decipiens medium
to low mallees, over open Banksia
baueri medium tall shrubs, over
645475E moderately (_jense Anarthr_ia Iaeyis
112 07.11.07 6184038N Davy C and other mixed sedges (including
Mesomelaena stygia). On light grey
loose sand.
Very good condition — some weeds
at edge near track.

Open Eucalyptus decipiens and other

mallees, over moderately dense

645654E Anarthria laevis, over mixed low

113 07.11.07 Davy D shrubs (including Verticordia sp and

6183533N . )

Beaufortia sp). On damp, light brown

sand.

Good condition.

Open (to dense in patches)

Eucalyptus occidentalis medium

645968E trees, over open to moderately dense

114 07.11.07 Davy E Anarthria laevis and other mixed
6183573N . ;

sedges. On light grey to brown fine
sand.
Excellent condition, few weeds.

Open Eucalyptus occidentalis
medium trees, fringed by Eucalyptus
645968E decipiens medium mallees, over
115 07.11.07 Davy F open Anarthria laevis, over open
6183382N .

terete sedges. On light brown loose
sand.
Good condition, few weeds.

Open to moderately dense
Eucalyptus occidentalis medium
trees, over open Melaleuca sp low
654111E . trees, over open Anarthria laevis and
116 07.11.07 6181569N Gilmore A other mixed gedges. Loose fine light
grey sand.

Very good condition — signs of
rabbits present.

Moderately dense Eucalyptus
occidentalis medium trees, over
sparse Eucalyptus pleurocarpa /
Melaleuca sp. low trees, over

moderately dense terete sedges,
122 07.11.07 g?ggggg\l Thomas A over mixed herbs.

Spot fires approx. 5 years ago —
possible soil fire in places, soil
cracking from organic matter loss
and underground root burning.
Very good condition — some weeds.

686189E Sparse Eucalyptus occidentalis
123 07.11.07 Thomas B medium trees, over open Melaleuca
6194520N
sp. low trees, over dense terete
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Wetland
No

Date

GPS (WGS 84)

Location

Vegetation status and condition

sedges. On fine sandy light brown
loam.

Evidence of fire >> 5years.

Good to excellent condition — no
weeds.
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Figure 7.4 Location of areas searched for E. occidentalis
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7.4  Representation of Minesite Vegetation Units within ITC Tree

Farms

As previously discussed Sandiford (2003 a-h, 2004 & 2005) and Hickman (2007) provide
the only reliable, fine scale data of the Pallinup Sand Plain in the vicinity of the project
footprint. Sandiford’s studies mapped the vegetation of almost all of the Integrated Tree
Crops (ITC) agroforestry properties on the Pallinup Sand Plain between the Kalgan and the
Pallinup rivers. They also provided a short description of the vegetation types mapped. In
the absence of quadrat based data, it is impossible to directly compare the vegetation within
these areas. However, the areas estimated are, with the exception of Sunnyside and
Gunnamatta, additional to estimates obtained within the Southdowns regional survey.

Table 7.6 The area of the vegetation units similar to the mine site vegetation units at ITC tree farms.
(Determined from descriptive data and mapping of Sandiford; 2003 a-h, 2004 & 2005.)

Tree farm 1. **Albany 2. **Chittick 3. Albany 4. **Mixed 5. Swamp
Blackbutt mallee - | Scrub-heath Blackbutt open mallee Yate
heath on laterite on laterite mallee heath (inc. woodland
(ha) (ha) ondeepsand | Tallerack) (ha)
(ha) over tall open
shrubs and
open heath
(ha)
Apprilla - 1.00 15.56 - 2.70
Benmore - - 187.59 -
Gidget - - 0.66 12.20
Gunnamatta 21.35 - 22.00 0.48
Jindalee - - 99.40 -
Kilchatten - - - 12.17
Komodo - - 64.12 22.35
Pfeiffer - - 28.87 7.00
Salopia - - 25.25 20.22
Sunnyside 58.94 - 65.70 321.58 3.52
Wimbush - - 51.40 18.70
TOTAL (ha) **80.29 **1.00 560.65 *%321.58 99.34

** These tree farm vegetation types have descriptions similar to the mine site vegetation types. Whilst some
of the flora components of this vegetation (as described by Sandiford) do not occur at the mine site, these areas
should be further investigated for similarity with the mine site vegetation via quadrat - based survey and
multivariate analysis.
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7.5 Overall Assessment of Vegetation Clearing

The region has been extensively (79.4%) cleared of native vegetation due to farming and
agroforestry and the reservation status of the remnant vegetation as a whole (4.6%) is very
poor (Figure 4.2). Overall, and in each of the three individual sub-catchments of the sand
plain between Manypeaks and Wellstead, the percentages of total vegetation remaining and
of vegetation reserved are well below threshold values that have been determined as critical
for biodiversity conservation (EPA ,2000).

Table 7.7 Total Remnant Vegetation and its Reservation Status in Three Sub-catchments of the Pallinup

Sand Plain

SUB- TOTAL TOTAL REM REM VEG IN

CATCHME AREA OF VEG RESERVES
NT SUBCATCH as area; and as area; and % of
(ATA, 2001) MENTS % of total total area
area
Sand 15,239 ha 3,953 ha; 1710.5 ha;
Plain 25.8% 11.2%
West
Mountains 25,942 ha 3,910 ha; 1234.6 ha;
to Coast 15.1% 4.8%
East Sand 37,824 ha 8,431 ha; 684.7 ha;
Plain 22.3% 1.8%°
Total 79,005 hat 16,276 ha; 3629.8 ha;
=100% 20.6%* 4.6%?

! (ATA, 2001); 2(CALM 1992). *The reserve area calculated for the East Sand Plain included Mettler Lake
Nature Reserve, although this reserve lies just outside the official boundary of the sub-catchment, because the
nature reserve is located near the border of the sand plain regional geomorphic and hydrological setting (rather
than fully within the coastal zone setting). Without the inclusion of Mettler Lake Nature Reserve, the
reservation of vegetation in East Sand Plain would be 0.75%, comprising the City of Albany Reserve (253 ha)
and a portion of the Hassell National Park road verge (30 ha).

In the East Sand Plain sub-catchment (where the mine site is located), remnant vegetation
persists at about the same level as in the Sand Plain West sub-catchment (ATA, 2001). The
Mountains to Coast sub-catchment encompass significantly less remnant vegetation.

The reservation of native vegetation in all of the sub-catchments is very low. The East Sand
Plain remnant vegetation reservation (as a percentage of the total area that was formerly
vegetated in this sub-catchment) is the lowest of the three areas (1.8%). The latter is equal
to or lower than the most poorly reserved areas of native vegetation in Australia such as the
Avon Wheatbelt (EPA, 2000). The level of reservation in the Mountains to Coast is slightly
higher than in East Sand Plain. However, the only reserve is the area known as Hassell
National Park, a long narrow polygon, spanning the South Coast Highway. This
configuration increases the vulnerability of the area to edge effects, although at present the
vegetation appears to be in good to excellent condition.

The scope of the survey was to examine the regional representation of vegetation present at
the proposed minesite, rather than to map the extent of all vegetation types present within
the area. Given the extent of clearing within the region, it is entirely conceivable that
additional vegetation types within the region may be even less conserved than those present
on the proposed mine site. Without further investigation of the current extent of all
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vegetation types, it is considered that (in terms of biodiversity conservation) that all
remaining native vegetation in good condition contained within the three sand plain sub-
catchments is of high conservation value and worthy of protection.

Apart from road verges, some of which are comparatively broad (30 to 50 metres is relatively common,
and 100 metres breadth is also present in some areas) and a valuable component of the total remnant
vegetation, most of the remnant vegetation of the three sub-catchments of the Pallinup Sand Plain
between the Kalgan and Pallinup Rivers is privately-owned. Accurate data on the condition and
floristic composition of privately owned remnant vegetation is only available for the ITC tree farms
(Sandiford 2003 a-h, 2004 & 2005). Although these tree farm remnant vegetation areas constitute only a
small proportion of the total area of the sand plain (Table 7.8), they now account for a significant
proportion of remaining native vegetation (

Table 7.9). This is particularly so in the East Sand Plain sub-catchment where more native
vegetation remains in tree farms (9.9%) than in reserves (8.2%) Figure 7.5.

Table 7.8 Tree farm Remnant Vegetation in Three Sub-catchments of the Pallinup Sand
Plain.

SUB- TOTAL AREA TREE FARM TREE FARM
CATCHME REM VEG REM VEG
NT as % of total
(ATA, 2001) area
Sand 15,239 ha Salopia 143.92 0.33%
Plain ha
West
Mountains 25, 942 ha Kilchatten 0.54%
to Coast 203.07 ha
East Sand 37,824 ha Sunnyside 1.94%
Plain 733.77 ha
Jindalee 0.27%
103.68 ha
Total 79,005 ha* 1184.44 ha * 1.44%
=100%

1 (ATA, 2001); 2Sandiford (2003 a-h, 2004 & 2005) ® Tree farms at the extreme southern edge of the sand
plain (i.e. Sunnyside and Jindalee in the headwaters of the Eyre River) are included in the East Sand Plain
calculations; however the similarity of the vegetation at these two tree farms to that of the mine site is
unresolved.]
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Table 7.9 Partitioning of Remnant Vegetation between Reserves and Tree Farms in Three Sub-
catchments of the Pallinup Sand Plain.

SUB- TOTAL REM VEG | REM VEG IN REM VEG IN TREEFARM TREEFARM
CATCHMENT AREA (ha) RESERVES (ha) RESERVES REM VEG (ha) REM VEG
(ATA, 2001) (as % of total (as % of total
rem veg area) rem veg area)
Sand Plain 3,953 ha 1710.5 ha 43.3% Salopia 3.6%
West 143.92
Mountains 3,910 ha 1234.6 ha 31.6% Kilchatten 5%
to Coast 203.07
East Sand 8,431 ha 684.7 ha 8.2% Sunnyside 8.7%
Plain 733.77
Jindalee 1.2%
103.68
Total 16,276 ha * 3629.8 ha’ 22.3% 1184.44 ha’ | 7.3%
= 100%

L(ATA, 2001); Sandiford (2003 a-h, 2004 & 2005); *(CALM 1992).

Many taxa (particularly those in the families Proteaceae, Epacridaceae and other die-back
prone flora) found in the regional survey form significant populations in the bush remnants
surveyed. Examples of such flora include Eucalyptus staeri (located in 63% of regional
sites, 65% of mine sites), Banksia baueri (located in 38% of regional sites, 27% of mine
sites), Hakea baxteri (located in 6% of regional sites, 25% of mine sites), Banksia
dryandroides (located in 6% of regional sites, 4% of mine sites), Adenanthos apiculatus
(located in 38% of regional sites, 16% of mine sites), Chordifex capillaceus (located in 13%
of regional sites, 2% of mine sites), Dryandra plumosa subsp. plumosa (located in 43% of
regional sites, 2% of mine sites) and others. (Most of these are also significant because of
their range characteristics.) Since the Pallinup Sand Plain is extensively cleared, the mine
site and other bush remnants are effectively isolated islands of biodiversity in a large sea of
species-depauperate cropland and tree plantations. Thus the populations of most native
species found in the remnants are significant because elsewhere in the region these species
often persist as scattered individuals along roadsides rather than as viable populations of
significant size. Given the prevalence of dieback disease and other soil pathogens in the
region, the fragmented populations of all dieback-prone flora remaining in the various bush
remnants assume even higher significance.
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Figure 7.5 Sub-catchments and Conservation Reserves on the Pallinup Sand Plain in the Vicinity of the proposed Southdown Mine.
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8.0 Discussion and Conclusions

8.1 Extent and Conservation Value of Remnant Vegetation within
the Regional Survey

Important regional biodiversity resources (closely comparable to some of the resources
present at the proposed mine site) were identified in several of the bush remnants sampled in
this regional survey.

The approximate areas of the vegetation units identified at the mine site (ecologia, 2007) and
in the regional bush blocks surveyed is summarised in Table 8.1. The extent of the vegetation
types on the tree farms that were assesses as similar to those of the mine site (Sandiford; 2003
a-h, 2004 & 2005) are also included as indicated.

The regional extent of the various vegetation types of conservation significance identified at
the mine site is discussed, in relation to the findings of the regional survey and the tree farm
vegetation, more fully below.
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Table 8.1 The areas of the mine site vegetation units at the bushland remnants surveyed on the East Sand

Plain Sub-catchment.

Location la. Albany 1b. Chittick 3. *Albany 4, Tallerackon | 5. Swamp
Blackbutt scrub-heath Blackbutt mallee | seasonally Yate
mallee - heath waterlogged heath on deep waterlogged woodland
laterite ridge laterite(ha) sand (ha) sandy mud (ha) in clay
(ha) basins (ha)

Southdown mine site 40.3 3.7 96.7 29.4 63.5

1. Hwy verge south of mine site n/a n/a n/a approx 0.01 n/a

2. Reserve 31240 west of n/a n/a n/a n/a 12.8

Sandalwood Rd

3. Bushland cnr. Old Boundary Rd - - 200-250 0.68 Less than

and South Coast Hwy 01

4. Shire of Albany Res. 28325 cnr. - - - - -

Chillinup-Gnowellen Rd

5. Block No 6830 north of mine site - - 300 - -

6. Block No 4 (adj. Wellstead grain 20-40 - 500 - -

silos)

7. South Coast Hwy east of - - - - Less than

Wellstead 0.1

8. Block No 6859 north of Mettler

Rd. - - 350-450 - -

9. Block No 6857 north of Mettler

Rd n/a n/a 150 n/a 30.9

10. Stirling Range National Park
50-100 3.07

11. South Stirling Nature Reserve
50-100 100 0.33

12. Mettler Lake Nature Reserve
20-40

13. Gunnamatta Tree Farm
20 22

14. PL6460
20-40

15. Sunnyside Tree Farm
50 65

16. Hassell National Park

50-100
17. PL6234
10-30
18. Boat Harbour Reserve
10.96
19. PL6787
7.88
20. Chillinup Nature Reserve
5.52

Total area on conservation
120-240 180-200 19.88

estate

Total area on private lan

otal area on private fand | ;4 199 1647-1867 8.57
TOTAL area on regional .
survey blocks (ha) 230-430 nil 1797 - 2067 28.45 approx 44
(ingood
to
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excellent
condition)

*Estimates only as the vegetation patterns were fine scale mosaics, individual units could not be mapped a (except for the larger Swamp Yate
wetlands).

Type 1. Eucalyptus staeri mallee heath on laterite ridges.

Lateritic ridges comparable in size and elevation to that at the mine site are uncommon in this
region of predominantly low, sandy relief. However, laterite, as a patchy mosaic of small low
outcrops, is quite common over the sand plain. The former widespread occurrence of the
lateritic vegetation is still evident in small roadside and farm remnants, as laterite areas on farms
are less suitable for tilling. However, unless fenced, the lateritic vegetation areas are used as
shelter belts for livestock and degradation of this vegetation is probably widespread within
privately owned remnants.

The total extent of this vegetation type recorded within remnant vegetation is difficult to
accurately quantitated, since it typically occurs as a patchy mosaic, often in areas dominated by
Type 3 vegetation, at a scale finer than 1:25,000. Aerial photography and ground truthing were
used estimate the proportion of areas encompasses, but these estimates were compromised to
varying degrees by the degree of vehicular access, as transects through large blocks to the degree
required to establich all occurrences would be prohibitively time consuming. Hence it is likely
that estimates on the larger remnants, in particular the Stirling Range National Park and South
Stirling Nature Reserve, have tended towards the conservative, based only on what was seen, and
are likely to be an underestimate of the true area of occurrence.

On the basis of these revised estimates, it seems that the degree of reservation of this vegetation
type is considerably higher than originally thought, and therefore its current status as a Prority 1
Ecological Community, that is to say,“known from few, small occurrences, all or most not
actively managed for conservation....” should be reviewed. Given the representation within the
Stirling Range National Park and the South Stirling Nature Reserve, plus the more limited
representation in the Hassel National Park, this vegetation would seem to be more suitable for
inclusion on the PEC list as Priority 3(i) i.e. “Communities that are known from several to many
occurrences, a significant number or area of which is not under threat of habitat destruction or
degradation”

The areas present in private landholdings which most closely represented this vegetation type
within the minesite were present of Lot 4, adjacent to the Wellstead Wheat Bins, Gunnamatta
Tree Farm and Lot 6460. However the area of Gunnamatta Tree Farm which most closely
resembles the vegetation is extremely small and this area is regarded as too vulnerable to edge
effects to merity consideration for offsets, although obviously retention of it as a private
landholding is desirable. Both Lot 4 and Lot 6460 are desirably inclusions into the conservation
estate, particularly as both support other Priority Ecological Communities.

Type 3: Eucalyptus staeri mallee heath on deep sand.

The vegetation of deep sandy habitats in the current regional survey was abundant, extensive and
widespread. It formed a readily recognisable unit in the field due to its distinctive floristic
indicator species (such as Banksia baxteri, B. attenuata, B. coccinea and Adenanthos cuneatus).
All of the medium-sized bush blocks in the regional survey included substantial areas of this type
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of vegetation. However the various bush blocks in the regional study differed in their fire history
and thus exhibited a range in vegetation structure and to a lesser extent in floristic composition.

Approximately 1,800 to 2,000 ha, of which approximately 10% is reserved, were identified in
the regional bush blocks surveyed that were directly comparable to the 96.7 ha of this vegetation
in good condition at the mine site. About 561 ha of this type of vegetation were also mapped by
Sandiford on the tree farms of the area (Table 8.2). This vegetation type also occurred at one of
the sites at Wellstead surveyed by Hickman (2007). The relatively low level of reservation is a
reflection of the large amounts of this land on private land rather than the small size of areas on
conservation estate, as this vegetation type is estimated to be more abundant within the South
Stirling Nature Reserve and Hassell National Park than is Type 1 above.

Extensive areas of this vegetation in very good to excellent condition occur at three of the
remnant bushlands surveyed in this study (Block 6830, Block 6857 and 6959). This vegetation
also occurred at Block 4 and the bushland on the corner of Old Boundary Rd but had slightly
lower conservation values (due to factors such as weed invasion, frequency of fire and
prevalence of Priority flora species) than Blocks 6830, 6857 and 6959.

Most of Block 6830 was extremely species-rich, in excellent condition and included large
populations of four Priority flora species (Monotoca aristata P2, Chordifex leucoblepharus P2,
Dryandra calophylla P3 and Latrobea recurva P3). The vegetation of this block has not been
burnt for several decades and is thus somewhat dry and senescent in places. (The latter does not
detract from its very high conservation values and the vegetation in this state provides excellent
fauna habitat.) This block, although an island of native vegetation surrounded by totally cleared
farmland, forms a very important regional biodiversity resource. Unfortunately the block is
unfenced on the western end and so grazing (although limited by the very thick vegetation
structure) is occurring on this margin of the bushland.

Block 6857 (if considered in combination with the immediately-adjacent bushland Block 6959)
forms very species-rich vegetation of even higher conservation value. Block 6857 encompasses
a fenced, large and near-to-pristine Eucalyptus occidentalis forest wetland, small areas of
lateritic breakaway vegetation (that were not able to be surveyed in this study due to time
restraints) and near-to-pristine, long-unburnt, very species-rich sand plain vegetation. The
vegetation of this block has not been burnt for many decades and is therefore extremely thick,
tall and somewhat dry and senescent in places. (The latter does not detract from its very high
conservation values.) This vegetation also provides excellent and diverse fauna habitat, as it
includes many mature vegetation types and a variety of hydrological, soil and landscape features.
Block 6959 encompasses a large expanse of recently-burnt, species rich sand plain in excellent
condition, Swamp Yate wetland and large populations of the Priority flora species Monotoca
aristata (P2), Dryandra calophylla (P3) and Latrobea recurva (P3), and a small population of
Chordifex ornatus (P2).

The above bushlands also directly adjoin Mettler Lake Nature Reserve (south of Mettler Rd) and
if managed for conservation would complement and enhance the viability of this small nature
reserve.

On the basis of the revised estimates of this vegetation type’s occurrence, a revision of its
Priority status to Priority 3(i) should be considered.
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Type 4: Eucalyptus pleurocarpa mallee heath on seasonally waterlogged colluvium

The distribution of this vegetation type, whilst not as restricted as originally thought, still
remains the least widespread of all the vegetation types on the mine site. This lack of abundance
is probably a product of lower representation pre-clearance, due to the specific topographic and
soil requirements, and of the value of such habitat for pastoral activities.

The total known occurrence of this vegetation type outside the mine site has been mapped at
only 28.45 hectares, thus the area of 29.4% on the mine site represents approximately 51% of the
total area. Remnants on the conservation estate represent only 15% of the total area with
Chillingup Reserve, the largest representation within reserves, appearing to be significantly
affected by dieback.

On the basis of the current known representation within the conservation estate, this vegetation
type would appear to merit its current status as a Priority 1 Ecological Community. The
acquisition of further private landholdings to supplement areas within the conservation estate are
a consideration. Acquisition of both the Boat Harbour Reserve area and the private landholding
L6787 are desirable. Lot 6787 is a closer representation of the vegetation at the mine site and
has the added advantage of extending the area of the South Stirling Nature Reserve, to which it is
adjacent. This landholding also contains areas of Type 3 vegetation not surveyed in the current
survey.

Type 5: Eucalyptus occidentalis low woodlands and forest in clay basins

The results of this regional survey indicate a significant floristic variation in the vegetation of the
basin wetlands of the region. This can be attributed in part to the widely varying vegetation
condition of the wetlands and to the small-scale zonation in their vegetation (that is usually
poorly sampled in floristic studies involving a wide range of upland vegetation types). A
detailed floristic, hydrological and stratigraphic study and a much larger sample of wetlands
would be required to adequately classify the varied habitats and vegetation of these wetlands and
to survey their poorly-known and rare flora. Such a study was beyond the scope of this regional
survey but should be of high priority to the Department of Environment and Conservation
considering the regional scarcity of wetlands in good condition and their very poorly-reserved
status.

Over 99 ha of such wetlands in very good to excellent condition occur on tree farms in the region
(Table 8.1). These wetlands have been searched for Commersonia sp. Mt Groper, revealing a
significant number of Type 5 communities in good to excellent condition. It should be noted that
the areas included in Table 8.1 above only encapsulates those areas quadratically surveyed. The
total area of this vegetation type is likely to be significantly higher were the areas surrounding
those wetlands, qualitatively surveyed in the Commersonia sp. Mt. Groper regional survey, to be
mapped in detail.

Of the 44 ha of such wetlands in very good to excellent condition in the current regional survey,
three wetlands had outstanding conservation values with regard to the general concept of
Eucalyptus occidentalis wetland vegetation (as determined by the limited floristic classification
in this study). The first of these was Reserve 31240 (west of Sandalwood Rd) that included
near-to-pristine wetlands, which included that of Site 52. The second was Site 81, a totally
unprotected roadside wetland that included a population of the Declared Rare Flora
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Commersonia sp. Mt Groper. The third wetland of outstanding conservation value was on Block
6857. Although the latter wetland was not sampled in the floristic survey, it included near-to-
pristine vegetation and was adjacent to (surveyed) high conservation value bushlands (see
above).
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9.0 Recommendations

1. Consideration be given to the acquistion of private landholdings, particularly to increase the
representation of Type 4 within the conservation estate. For Type 4, Eucalyptus pleurocarpa
mallee heath on seasonally waterlogged colluvium, the most suitable areas is L6787
immediately west and contiguous with South Stirling Nature Reserve. A broader number of
options is available

2. The Priorty Status of Community Types 1 and 3 should be reevaluated in the light of
additional representation as detailed above. Notwithstanding the extension to distributions,
acquistions to the conservation estate as detailed above are desirable, particularly for Type 1
vegetation.

3. The Priority Status of Community Type 5 should also be reevaluated, notwithstanding the
absence of quantitative data.
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10.0 Study Team

The Southdown Regional Flora and Vegetation Assessment described in this document was
planned, coordinated and executed by:

1025 Wellington St

West Perth WA 6005

PROJECT STAFFE

Carol Macpherson  BSc. (Hons.) Project Manager, Senior Botanist
Christina Cox BSc. Post Grad. Dip. PhD Project Manager

Cate Tauss BSc. Post Grad. Dip Sc. (Botany)  Senior Botanist/Taxonomist
Amy Capobianco BSc (Hons.) (Botany) Botanist

Caroline M°Cormick BSc. Post Grad. Dip Sc. (Env.Man) Botanist

Chid Gilovitz BSc. (Hons.) Botanist
Conrad Slee BSc. (Hons) Taxonomist
Peter Jobson Taxonomist
11.0 Permits

The Southdown Regional Flora and Vegetation Assessment was conducted under the
authorisation of the following licenses issued by DEC to:

A. Capobianco

C. M°Cormick

C. Tauss

C. Macpherson

J. Gilovitz

“Licence to take flora for scientific or other prescribed purposes”
Licence Number: SL005707, valid to 2" April 2007

Regulation 4 Entry Permit: Number CE001905.

“Licence to take flora for scientific or other prescribed purposes”
Licence Number: SL007548, valid to 17" May 2007.

“Licence to take flora for scientific or other prescribed purposes”
Licence Number: SL007601, valid to 4™ October 2007

“Licence to take flora for scientific or other prescribed purposes”
Licence Number: SL007957, valid to 14™ December 2008

Regulation 4 Entry Permit: Number CE001905.

“Licence to take flora for scientific or other prescribed purposes”
Licence Number: SL008036, valid to 4™ April 2008

Regulation 4 Entry Permit: Number CE001905
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