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1.

Introduction

lluka Resources Ltd holds a number of ienements in the vicinity of Waroona, 110 km
south of Perth, Western Australia. These tenements lie on the eastern margin of the
Swan Coastal Plain, through foothills at the base of the Darling Scarp. The foothills
and associated plain are known fo contain economically viable heavy mineral deposits.

1.1

Scope of Work

GHD was commissioned by lluka Resources Ltd to carry out a flora and fauna
assessment of the potential mineral sand mining area immediately north of Waroona
and on the eastern side of the South Western Highway.

The project area is approximately 600 ha and encompasses primarily rural land, with
the southern section, close to the outskirts of Waroona, including a disused mator
racing track.

The scope of each of the assessments included the following tasks and elements:

Flora

Background research into vegetation types previously existing in the general area;

Field survey of ali farge remnants and any areas which have remnant understorey
or shrub layers including an assessment of vegetation type and structure, and
search for flora of significance;

Allocation of a condition rating (based on Keighery, 1994 scale) for aif major
remnants;

Mapping of the vegetation of the whole site based on remaining vegetation and
records of pre-existing vegetation;

Discussion of the presence or likelihood of occurrence of all listed Declared Rare
and Priority Flora as shown in the DCLM information obtained by Huka;

A full flora list with discussion of any plants which are out of their normal range or
significance,

Discussion of any management risks such as the spread of dieback or Declared
Weed species;

A regional comparison of the vegetation type with regard to its existence elsewhere
and the amount which is protected in reserves (Shepherd, ef al., 2002).

Fauna

Huka Resources Environmental Assessmant

An opportunistic field survey listing all vertebrate fauna observed or believed to
OCCUr;

Flora and Fauna Survey
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» A discussion of the presence or likelihood of accurrence of all listed threatened
fauna as shown in the DCLM information obtained by lluka Resources Ltd and the
potential risks to such species from the development of the site;

» An assessment of the habitat value of the remaining vegetation, especiaily nest
trees and creekline vegetation; and

» An assessment of the value of vegetation linkages which occur across the site.

Iluka Resources Environmental Assessmaent
Flora and Fauna Survey
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2. Physical Conditions of the Site

2.1 Location

The area surveyed is indicated in Figure 1. It is located approximately 110 km south of
Perth along the South Western Highway and 1 km north of the town of Warcona, The
land has mostly been developed for cattte farming for a long period and encompasses
winter-wet flats in the western sector, some low sand dunes in the central area and
moderate to steep granitic foothills along the eastern boundary,

2.2 Climate

The area has a Mediterranean-type climate, characterised by warm and dry summers,
with cool, wet winters. The long-term average rainfall for the adjacent Samson Brook
catchment (WRC, 2002} is approximately 1200 mm and most of this falis between May
and September. Rainfall is seasonal and highly predictable. The annual average pan
gvaporation is between 1200 and 1600 mm, and monthly evaporation ranges from 50
mm in June to 230 mm in January.

Temperatures are warm to hot in summer and cool in winter. Summer daily
temperatures generally range from 15-30°C, whilst in winter the daily range is 5-15°C.

During summer, winds usually blow from the east in the morning and the south-west
and south-east in the afterncon. In winter, winds come from the western sector with
highest occurrences from the north-west. The strongest winds occur mostly from the
western sector.

2.3 Geology

The main geological etlement in the area is the presence of the western edge of the
Darling Plateau of which, the dominant rock type is a coarse-grained porphyritic
granite. Dolerite dykes occur within areas of both granite and gneissic rocks. Laterite
occupies some of the land surface, with another common surficial deposit pisoiitic
sandy gravel. This gravel is ferruginous and may be locally re-cemented to form an
erosion resistant 'pseudo-caprock’. Gravelly, silty sand is characteristic of the drainage
lines. The Darling Fault line runs north-south through the study area.

» Quaternary: Guildford formation

o The Guildford fermation consists of mixes of sand, clay and
conglomerate, which may be locally calcarecus. Most of the unit is of
fluvial origin, but also includes estuarine and shallow-marine
intercalations (Biggs and Wilde, 1980).

» Quaternary: Yoganup formation

lluka Resources Environmental Assessment 3
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o Fossil shoreline sands at the foot of the present Darling Scarp, some
contain heavy minerals. The yellow sand probably accumulated as a
fore-dune or beach ridge under active surf conditions (Biggs and
Wilde, 1980).

» Archaean: Gneisses

o The gneisses are derived from sediments (paragneiss), as well as
deformed granite {orthogneiss) near the Darling Fault. The gneiss
may include metasediments mainly of quartzite and banded iron
formation (Biggs and Witde, 1980).

24 Landscape and Soils

The study area lies on the western edge of the broad physiographic unit known as the
Darling Plateau, with rocky slopes which characterise the piateau's edge, abutting the
eastern edge of the Swan Coastal Plain.

» Swan Coastal Plain: Fluviatile deposits

o Guildford Soils: Flat plain with medium textured deposits; yellow
duplex scils

» Swan Coastal Plain: Ridge Hill Shelf

o Forrestfield Soils: Lateritised foothills of the Darling Scarp dominated
by graveily and sandy soils.

» Darling Plateau: Major Valley Slopes and Scarps

o Darling Scarp: Very steep slopes with shallow red and yellow earths
and much rock outcrop

2.5 Hydrology

The hydrology of the study area is extremely varied. Granite and lateritic outcrops
mark the tops of slopes at the western edge of the Darling Plateau, and provide
excellent surfaces for runeff of incident rainfall. Winter-wet creeklines incise the
slopes, ranging in size from the Nanga Brook (just south of the study area) to small
intermittent creek systems. Toward the western side of the study area, on the eastern
Swan Coastal Plain, open pastures can become watertogged during the winter months.

In addition, a number of farm dams on the seasonal creeklines provide relatively
permanent water sources for livestock, as well as native and feral animals.

Huka Resources Environmental Assessment 4
Flora and Fauna Survey
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3. Flora

3.1 Historical vegetation compiexes

Vegetation complexes are predominantly reflective of the soil and moisture condition of
a landscape. The historical vegetation types in the study area would have reflected the
topoegraphy and soils, with vegetation present on the Swan Coastal Plain being distinct
from that found on the slopes of the Darling Scarp.

Beard (1979) mapped Swan Coastal Plain vegetation in this area as being a woodland
of Corymbia calophylla (Marri), while Heddle, et al. (1980) described this vegetation as
part of the Guildford Complex, with other dominant tree species being Eucalyptus
marginata {Jarrah) and £. wandco (Wandoo). Minor components include E. rudis and
M. rhaphiophylla. Associated species are Kingia australis, Xanthorrhoea preissii,
Hardenbergia comptoniana and species of Hibbertia,

As the Darling Scarp is an erosional landscape comprising river valleys, rocky cutcrops
and lateritic soils, the vegetation is a mosaic of types. Heddle, et al. (1980} describe
two vegetation complexes on the foothills of the Darling Scarp and the Darling Scarp
itself.

» Vegetation of the Forrestfield Complex, on the Ridge Hill Shelf, ranges from open
forest of Marri, Wandoo and Jarrah to open forest of Jarrah, Marri, Allocasuarina
fraseriana and Banksia species. There is a fringing woodiand of E. rudis in the
guities that dissect this landform. Associated species on the gravelly soils include
Banksia grandis, Xylomelum occidentale, Dryandra sessilis, Macrozamia reidlei,
Xanthorrhoea preissii, and species of Hibbertia. On sandy socils common
associated species are Banksia atfenuata, Banksia grandis, Stirlingia fatifolia,
Melomelaena tetragona and Nuytsia floribunda.

» Vegetation of the Darling Scarp Complex ranges from low open woodland to lichens
according to depth of soils. Woodiand components are chiefly Wandoo, with £.
faeliae in the north, C. haematoxylon in the south, and Marri throughout the region.

Mattiske and Havel (1998} provide an updated study of the vegetation complexes on
the Darling Plateau. The complex is described as follows:

» Darling Scarp Complex: Mosaic of open forest of £. marginata ssp. marginata - C,
calophylla, with some admixtures of E. /aefiae in the north {subhumid zone) with
occasional £. marginata ssp. elegantelfa (mainly in the subhumid zone) and C.
haematoxylon in the south (humid zone} on deeper soils adjacent to outcrops,
woodiand of £, wandoo (subhumid and semiarid zones), low woodland of A.
huegeliana on shallow soils over granite outcrops, closed heath of Myrtaceae-
Proteaceae species and lithic complexes on or near granite outcrops in all climate
zones. Component understorey species can include Thomasia glutinosa,
Veritcordia acerosa, Hakea incrassata, H.stenocarpa, Grevillea bipannatifida,

lluka Resources Environmental Assessment 5
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Hovea pungens, Goodenia fasciculata, Conospermum huegelii and Gevillea
endlicherana.

The pre-existing vegetation complexes mapped by Beard are shown in Figure 2.

3.2 Flora survey

A qualified botanist conducted a flora survey of the site over two days during spring, on
the 2" and 3 of October 2003. A full list of the species identified within the survey
area is included in Appendix A. A fotal of 155 species was recorded, but this did not
include a comprehensive survey of introduced pasture species. Of the species
recorded, 33 were introduced.

3.2.1 Vegetation type and structure

The vegetation present on the site reflects, to varying extents, the three historical
vegetation complexes. Vegetation along the Eastern boundary represents the mosaic
that comprises the Darling Scarp Complex (Figure 2). Vegetation of the Guildford
Complex is found on the flatter land of the Swan Coastal Piain, and sandwiched
between these two on the Ridge Hill Shelf, is the Forrestfield Complex.

Swan Coastal Plain

Creeks, fencelines and gentle slopes (Guildford Complex)

Most of the flat land on the site has been grazed by beef and dairy herds, and as such,
species diversity of the remnant vegetation has been reduced and is limited to Jarge
trees and unpalatable shrubs. This vegetation broadly matches the Guildford
Vegetation Complex described by Heddle ef af. (1980):

» Eucalyptus marginata, Corymbia calophylla, Xanthorrhoea preissii and Xylomelum
occidentale were scattered upslope within the paddocks and along fencelines.

¥ Melaleuca rhaphiophylla, M. preissii, E. rudis, C. calophylla, Taxandria linearifolia
and Kingia australis were dominant species along creeklines (Sites 5,

» 11and 15, Figure 2).

» While some reeds (Juncus pallidus) and rushes (Isofepis sp) were found along
Nanga Brook and in the wetland on Location 265 (Sites 11 and 15}, the understorey
of most creek and fenceline vegetation has been replaced by weeds and pasture
species.

This vegetation has been assigned a condition of 5 or 6 on the Keighery scale of
vegetation condition {Keighery, 1994). Appendix B provides an interpretation of the
Keighery condition scale.

lluka Resaurces Environmental Assessment &
Fiora and Fauna Survey
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Sandhill on Location 283 (Forrestfield Complex)

The condition of the vegetation remnant in the south eastern corner of Location 283 is
good, and has a rating of 3 (Keighery, 1994). Eucalyptus marginata is dominant on the
sandy slope, with the occasional Xylomelum occidentale (Sites 8 and 9). Grazing is
evidenced by the absence of a shrub layer, but the understorey is composed of a
diverse mix of herbaceous species and monocotyledons. Common among these were
Xanthorrhoea gracilis, Desmocladus flexuosus, Sowerbaea laxiflora, Haemodorum sp.
and the orchid, Caladenia flava. Scattered Banksia grandis and B. attenuata were also
present.

Speedway (Forrestfield Complex)

The vegetation of the speedway area is woodland of Eucalyptus marginata and
Corymbia calophylla, with scattered Banksia grandis, B. attenuata and Xylomelum
occidentale with varying condition. That on the western and northern sides of the
speedway is in moderate to very good with small areas in excellent condition (Site 16),
with ratings between 1 and 2 on Keighery’s scale of vegetation condition (Keighery,
1994). That in the south and centre is in moderate condition (rating of 3 to 4), while that
on the eastern side is in poor condition (rating of 5). The composition of trees,
herbaceous species and monocotyledons is similar to the sandhill on Location 283
(Appendix A). A dense shrub layer is also present, with common species including
Hibbertia hypericoides, Bossiaea eriocarpa, Adenanthos meisneri, Dampiera linearis,
Agrosticrinum scabrum and Pimelea imbricata.

Ridge Hill Shelf

Vegetation of the Forrestfield Complex was represented on the Ridge Hill Shelf on
Locations no's 513, 478, 265, 652, 289 and 255 (Figure 1). Vegetation of this type was
found at Sites 1, 2, 7, 10, 12 and 13. It is dominated by Eucalyptus
marginatal/Corymbia calophylla woodland with a range of shrub and groundcover
species. In most parts of the survey area the understorey has been significantly
grazed but there are some groundcover (often tuberous) species remaining at most
sites.

The three vegetated creeks or gullies on the Ridge Hill Shelf (one on each property)
were fringed in places with Melaleuca rhaphiophylla, and sometimes, Eucalyptus rudis.
E. marginataand C. calophylla were common upslope.

» Pasture grasses have replaced the understorey in the gully on Location 265, and its
condition is rated as very poor, being 5 on the Keighery scale.

» The creek and waterfall on Loc. 255 was also assigned this rating, as between 95
and 98 % of the vegetation was composed of pasture species (Site 4). However, a
number of shrubs and herbaceous species were also present.

» The section of Wealand Brook on Lot 3 was in slightly better condition, with 40 %
native vegetation cover (Site 6). It was assigned a condition of 4 on Keighery's
scale. There were a greater number of herbs and shrubs along the creekline and
adjacent slopes.

lluka Resources Environmental Assessment 7
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» Both the creekline on Lot 3, and that on Location 255 were infested with the
Declared cottonbush weed. The management requirements for this weed are
detailed in the Department of Agriculture’s Declared Plant Control Handbook
{2002).

The steep granitic gully in the eastern portion of Location 255 is vegetated with an
open forest of Eucalyptus marginata, Corymbia calophylla and scattered E. wandoo.
This is typical of the drier vegetation of the Forrestfield Complex. Many plants of the
pink and white Hypocalymma angustifolium were flowering in the gully. Other shrubs
included Hibbertia hypericoides, Hypocalymma robustum, Makea lissocarpha and
Baeckea camphorosmae. This vegetation has been assigned a condition ration of 3 on
the Keighery scale.

Darling Scarp

Vegetation remnants of the Darling Scarp Complex were represented along the
eastern boundary of the site {Sites 3, 6 and 14). These remnants were mainly
comprised of open forest of Eucalyptus marginataand Corymbia calophylla, with
woodland of £. wandoo. Latentic hilltops and hillsides, and granitic slopes exhibited
vegetation in a poor condition {(between 4 and 5 on the Keighery scale). While some
shrubs and herbaceous species were present, grazing, pasture species and weeds
have reduced the species diversity.

One exception to the generally poor condition of the Darling Scarp Complex on the site
was upstream on Wealand Brook (Site 6). This bush is in moderately good condition
(rating of 3 on the Keighery scale), and includes a variety of herbs, small and large
shrub species. A second, small, area of bushland in moderately good condition exists
at the south-eastern corner of the study area on a granitic slope. This area has
retained the tree layer and some of the shrub and herbaceous layer but, like all other
areas across the site, has some weed infestation.

33 Flora species of conservation significance

Declared rare flora are published in the State government gazette as being rare,
threatened or otherwise in need of special protection. Priority flora are either poorty
known, or are rare but not currently threatened, and are being monitored. These lists
are maintained by the Department of Conservation and Land Management (DCLM).

The DCLM databases were searched for Declared Rare and Priority Flora species in
the general vicinity of the study area. The information from the DCLM databases for
the Swan Coastal Plain area and the Darling Scarp/Darling Piateau area is
summarised in Table 1.

The codes assigned 1o flora species of conservation significance by DCLM are
described in Table 2.

Results of Field Investigations

llzka Resources Environmental Assessment 8
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Cne Priority 3 species was recorded during the survey. Acacia oncinophylla ssp.
oncinophylla was observed in very small numbers in two focations, in both cases on
the Darling Scarp slopes near to the eastern edges of the survey area. The plant grows
to 2m tall and is present in granitic, rocky soil. Only approximately 4 plants were
observed in total. This species has not previously been recorded for the general area
but has been found at Dweilingup, Serpentine, Mogumber, Mundaring, John Forrest
National Park and Mt L.ennard. It flowers between August and Qctober and is
distinctive in that is has ‘minnie ritchie’ bark, a fine, reddish bark which is separated
into many small curls. As these plants on the scarp, and within granite outcrops, they
will not be disturbed for any mining operations.

The majority of other potential Priority or Declared Rare plant species for the generai
area have been previously recorded in winter-wet flats and swamps at the base of the
Scarp. All of these habifat sites have been ¢cleared for grazing within the study area
and there are no swamps or wet flats which retain anything but scattered tree species.
It is therefore unlikely that theses species of conservation significance have been
overlooked during the current survey. Calothamnus graniticus ssp. leptophylius and
Eucalyptus graniticola are two species which grow on granitic slopes but both are
large, distinctive species which were unlikely to be missed.

B1/14115/41529 lluka Resources Environmental Assessment 9
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Table 1

minesite near Waroona.

Flora of Conservation Significance recorded in the DCLM database as being present in the vicinity of the proposed lluka

Taxon {species or
subspecies)

Conservation Code
(CALM)

Description

Preferred Habitat

Known Localities

Anthotium junciforme

Priority 4

Open, erect o prostrate
perennial herb. 0.05-0.4 m
high. Leaves 0.51mm
wide, flowering stems 12-
40cm long. fl biue, violet,
purple, Nov-Mar

Sandy clay, clay, winter-
wet depressions, drainage
lines

Wattle Grove, Midland,
Bayswater, Serpentine,
Upper Swan, Kenwick,
Busselton, Scott River

Plain, Albany

Aponogeton hexatepalus

Priority 4

Rhizomatous or cormous,
aquatic perennial herb.
Leaves floating. fl green
white, Jul-Oct

Mud, freshwater: ponds,
rivers, claypans

Perth, Pinjarra, Capel,
Bunbury, Boyanup,
Nannup

Caladenia longicauda
subsp clivicola

Priority 4

Tuberous, perennial herb;
0.3-0.5m high; fl white,
green, yellow, Sep-Oct.

Clayey loam, gravel, sand,
granite outcrops

Harvey, Dardanup,
Dunsborough, Pinjarra,
Lesmurdie, Cape
Naturaliste

Caladenia speciosa

Priority 4

Tuberous, perennial herb;
0.35-0.6m high; fl white,
pink, Sep-Oct

White, grey or black sand

Myalup, Eaton, Yarloop,
Ludlow, Gingin

Calothamnus graniticus
subsp leptophyiius

Priority 4

Erect, multi-stemmed
shrub 1-2m high. Fl red.

Clay over granite, lateritic
soils, hillsides.

Oakley Dam, North
Dandalup, Sth Dandalup

Chamaescilla gibsonii

Priority 3

Clumped tuberous, herb; fl.
blue, Sep

Clay to sandy clay. Winter-
wet flats, shallow water-filled
claypans

Ellen Brook, Yute Brook,
Mogumber, Muchea,
Drakesbrook, Capel,
Brunswick Jun

61/14115/41529
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W

Taxon (species or
subspecies)

Conservation Code
{CALM)

Description

Preferred Habitat

Known Localities

Dresera marchantii subsp
marchantii

Priority 4

Erect, tuberous perennial
herb; 0.1-0.4m high; fl pink,
Aug-Oct

L.ateritic soiis, damp swampy
areas

Waterloo, Coliie, Stratham,
Donnybrook, Argyle

Eleocharis keigheryi

Declared Rare Flora

Erect, grass-like sedge to
0.4m high. Fi green.

Sandy, clay loam. Emergent
in freshwater creeks and
claypans.

Kenwick, Lesueur, Ellen
Brook, Boyanup, Waroona

Eryngium ferox

Priority 3

Tuberous herb

Grey to brown loamy fo
sandy clay, brown cracking
clay. Winter wet flats,
swamps, dried claypans,
ridges

Coliie, Pinjarra, Capel

Eucalyptus graniticola

Declared Rare Flora

Mallee

Exposed granite slopes

Darling Scarp

Grevillea bipinnatifida subsp
pagna

Priority 1

Prostrate, lignotuberous

shrub; 0.2-0.7 m high; fl. red,

orange, yellow, Aug-Nov

Grey sandy clay and loam,
ironstone. Seasonal
wetlands, swamps, roadsides

Waroona

Isopogon drummondii

Priority 3

Erect shrub 0.4-1m high.

Fiowers yellow, Feb fo June.

White, grey or yellow sand,
often over laterite

Cockleshell Gully, Mt
Lesueur, Mogumber, Moora,
Forrestfield, 2-3 km W of
Waroena

Miliotia tenuifolia var laevis

Priority 2

0.02 to 0.1m high. Fl yellow.

Granite or laterite soils

Dunsborough, Red Hill, Cape
Naturaliste, Collie

Phyllangium palustre

Priority 2

Erect succulent annual herb

Clay, winter-wet claypans,
low-lying seasonal wetlands

Beaufort River, Kojonup,
Lake Muir, 3km N of
Warcona, S of Pinjarra.

Rhodanthe pyrethrum

Priority 3

Erect, slender annual herb;
0.05-0.2m high; fl white,
yellow, Oct- Dec

Clay, sandy clay, winter-wet
depressions, clay pans,
swamps

Bullsbrook, Boyanup,
Kenwick, Waterloo, Harvey,
Eaton

61/14115/41528
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Taxon {species or

Conservation Code

Description

Preferred Habitat

Known Localities

subspecies) (CALM)
Schoenus capiliifolius Priority 2 Semi~aquatic annual tufted Brown mud, claypans Upper Swan, Kenwick,
sedge; 0.05m high; fl green Waterloo, Beaufort River
Oct-Nov
Schoenus natans Priority 4 Aquatic annual sedge Winter-wet depressions Pinjarra, Busselton, Gingim,
Beaufort River, West Dale,
Lake Muir
Schoenus sp Waroona Priority 3 Tufted annual sedge; 0.02- Clay or sandy clay, winter- Kenwick, Harvey, Waroona,
0.06m high; fl brown, red, wet flats Austin Bay
green, Oct-Nov
Stylidium ireneae Pricrity 4 Small herb to 0.3m. Fi pink. Sandy ioam, watershed of Waroona, Lane Pooie,

creekline

Serpentine Dam, North
Dandalup, Augusta

Synaphea stenocloba

Declared Rare Flora

Caespitose shrub; 0.3-0.45m
high; f yellow, Aug-Oct

Sandy or sandy clay soils,
winter-wet flats, granite

Pinjarra

Tetraria australiensis

Declared Rare Fiora

Rhizomatous herb to 0.5m.

Grey sand over clay, in
winter-wet siopes and flats
edging femporary swamps

Mundijong, Busseiton,
(Cannington, Serptentine
River)

Trichocline sp. Treeton

Priority 2

Tuberous, perennial, herb, to
1.6 m high.

Sand over limestone, sandy
clay over ironstone.
Seasonally wet flats.

Treeton, Meelon

Villarsia submersa

Priority 4

Aguatic, extremely slender
perennial, herb. Fl. white,
Aug-Nov. in freshwater 0.05-
0.6 mdeep..

Pools, iakes, swamps, winter-
wet depressions, claypans

Guaapin, Boyanup, Lake
Muir, Denmark, Forrestdale,
Kenwick, Frankland River,
Lane Poole

51/14115/41529
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Table 2

Conservation Codes and Descriptions for CALM Declared Rare and

Priority Flora Species

Conservation Code

Description

R: Dectared Rare Flora —
Extant Taxa

Taxa which have been adequately searched for and are
deemed to be in the wild either rare, in danger of extinction,
or otherwise in need of speciai protection, and have been
gazetted as such.

X: Declared Rare Flora—
Presumed Extinct Taxa

Taxa which have not been coliected, or otherwise verified,
over the past 50 years despite thorough searching, or of
which all known wild populations have been destroyed more
recently, and have been gazetted as such.

1: Priority Cne — Poorly
Known Taxa

Taxa which are known from one or a few (generally <5)
populations which are under threat, either due to small
popuiation size, or being on lands under immediate threat,
e.g. road verges, urban areas, farmland, active mineral
leases, etc., or the planis are under threat, e.g. from disease,
grazing by feral animals etc. May include taxa with
threatered populations on protected lands. Such taxa are
under consideration for declaration as ‘rare flora', but are in
urgent need of further survey.

2: Priority Two — Poorly
Known Taxa

Taxa which are known from one or a few (generally<§)
populations, at least some of which are not believed to be
under immediate threat (i.e. not currently endangered). Such
taxa are under consideration for declaration as 'rare flora’,
but are in urgent need of further survey.

3: Priority Three - Poorly
Known Taxa

Taxa which are known from several populations, and the taxa
are not believed to be under immediate threat {.e. not
currently endangered), either due to the number of known
populations (generally >5}, or known popuiations being large,
and either widespread or protected. Such taxa are under
consideration for declaration as ‘rare flora” but are in need of
further survey.

4: Priority Four — Rare Taxa

Taxa which are considered to have been adequately
surveyed and which, whilst being rare (in Australia), are not
currently threatened by any identifiable factors. These taxa
require monitoring every 5— 10 years. (Department of
Conservation and Land Management, 2001).

Of the above twenty three species listed in Table 2, eleven were considered to be
potentially present in the proposed area of impact based on a similarity of habitat types
and/or on known previous collections and localities, These are the species Caladenia
longicauda subsp clivicola, Caladenia speciosa, Calothamnus graniticus subsp
leptophyllus, Drosera marchantii subsp marchantii, Eleocharis keigheryi, Eucalyptus
graniticola, Grevillea bipinnatifida subsp pagna, Isopogon drummaondii, Millotia
tenuifolia var laevis, Stylidium ireneae and Synaphea stenofoba.
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34 Weed Species

A large number of weed species were recorded in the survey area. Species which
had been planted in gardens or paddocks or around other developed areas were
generally not recorded as they are generally unlikely to become a threat to the remnant
native vegetation. The majority of weed species are those which have been
deliberately or inadvertently introduced as pasture or in fodder. These species have
completely replaced the native understorey over the majority of the survey area and
are common and widespread across the Swan Coastal Plain and other areas.

3.4.1 Declared Weeds

Declared weeds are those which have been listed by the Department of Agriculture
under the Agriculture and Related Resources Protection Act (1972) as being of
particular significance, usually because of their risk to agriculture. If these species are
present, the landowner or manager is required to carry out weed controi to a specified
extent and to prevent the further spread or movement of them. The following Declared
species were present in the study area and their locations are shown on Figure 2:

» Arum lily (Zantedeschia aethiopica). This species is present along Nanga Creek,
Ferraro Brook, the unnamed creekline on Location 255 and in woodiand on the
foothills of Location 478. It is not present in large numbers in most places and
could be refatively easily controlied at this time.

» Cotton bush (Gomphocarpos fruiticosus). This plant is mostly found in damp areas
close to streamlines or where moisture runs off rocks. It is present within the survey
site up on the scarp close fo granites on Location 255 and Lot 3 and downstream
on Location 255.

» Blackberry (Rubrus uimifolius). Occurs on Location 255 in small numbers along
the creek.

»  Apple of Sodom (Solanum linnaeanum}. QObserved on a sloping paddock in the
foothills on Location 478.

3.4.2 Other Weeds of Significance

The Commonwealth Government has produced a list of the top 20 Weeds of Nationat
Significance as part of the National Weed Strategy. These weeds are listed primarily
due to risk they pose to native ecosystems and their ability to spread rapidly, Two are
present in the study area:

» Bridal creeper (Asparagus asparagoides). Found over shrubs on high ground at the
eastern end of Location 255 and on Lot 3.

» Blackberry.

A range of other weeds within the study area are listed pest plants which have the
potential to spread and invade nhative ecosystems. These are primarily bulbous plants
and include Walsonia sp., Freesia and Sparaxis bulbifera.

Huka Resources Environmental Assessment 14
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4. Fauna

4.1 Field Survey

A field survey was carried out by gualified zoologist over two days to examine the
habitats present and their condition, and to carry out an opportunistic survey of the
fauna.

The visit was made in October 2003 - mid spring — following a winter of average rains.
Weather conditions during the survey — overcast and windy — meant that number of
reptiles sighted was lower than expected. Ground conditions, stifl moist under logs,
rocks and debris, also indicated that replile emergence from winter torpor was likely to
be reduced.

Windy conditions may have also impacted on numbers of bird species sighted, but the
lack of significant stands of understorey for cover across much of the study area is
more likely to reduce bird sightings.

A fuit list of fauna observed can be found in Appendix C. In all, 43 bird species, 7
mammat species, 2 frog species and 8 reptile species were observed. No fish species
were observed, despite the presence of numerous farm dams and flowing winter-wet
creeks.

Of the fauna observed, five species are listed as introduced/naturalised: two bird
species (Kookaburra, Laughing Turtle-dove) and three mammals (Red Fox, cat,
rabbit}. Two species observed are listed as significant fauna {Baudin's Black
Cockatoo, Quenda), and are discussed below.

4.2 Expected Fauna

Western Australian Museum records indicate that 53 bird species, 16 mammal
species, 5 frog species, 6 fish species and 35 reptile species have been observed in
the Waroona area (Appendix D). This is by no means a complete list, as many larger
mammals and birds are highly mobile and are capable of moving over great distances.
For example, WA Museum records do not indicate that the Western Grey Kangaroo
has been cbserved in the area. As the study area is relatively small (600 ha) it is
unlikely that any official WA Museum fauna surveys have been specifically conducted
far the area.

Nomenclature

Field observations were undertaken using a range of references, and the nomenclature
for taxonomic orders and animal names was sourced on information provided by the
Western Australian Museum’s online FaunaBase program.

lluka Resources Environmental Assessment 15
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4.3 Significant Fauna

4.3.1 Conservation Significance

Rare species of fauna have been gazetted in the Wildlife Conservation Act 1950,
Wildlife Conservation (Specially Protected Fauna) Notice 2003, are described by the
following conservation codes (Table 3). These may be trigger species in the Federal
Environmental Protection and Biodiversity Conservation (EPBC) Act 1999.

Table 3 Conservation Codes for Gazetted Fauna

Conservation Description

Code

Schedule 1 “...fauna that is rare or likely to become extinct, are declared
to be fauna that is in need of special protection.”

Schedule 2 “...fauna that is presumed to be extinct, are declared to be
fauna that is in need of special protection.”

.~ Schedule 3 “...birds that are subject to an agreement between the
governments of Australia and Japan relating to the protection
of migratory birds and birds in danger of extinction, are
declared to be fauna that is in need of special protection.”

Schedule 4 “...fauna that is in need of special protection, otherwise than
for the reasons mentioned [in Schedule 1 - 3]"

In addition to these species with a formal gazetted conservation status, the DCLM also
maintains a Priority list of species that are restricted, vulnerable or too poorly known to
be considered for gazetting (Table 4). These species have no special protection, but
their presence would normally be considered. The taxon needs further survey and
evaluation of conservation status before consideration can be given to declaration as
threatened fauna.

. /(kw 5 jeb?
Table 4 Conservation Codes for Priority Fauna aeu-"“ ’
Conservation Description
Code
Priority 1 Taxa with few, poorly known populations on threatened lands.
Priority 2 Taxa with few, poorly known populations on conservation

lands. Taxa which are known from few specimens or sight
records from one or a few localities on lands not under
immediate threat of habitat destruction or degradation, e.g.
national parks, conservation parks, nature reserves, State
forest, vacant Crown Land, water reserves, etc.

Priority 3 Taxa which are known from few specimens or sight records,
some of which are on lands not under immediate threat of

lluka Resources Environmental Assessment 16
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Conservation
Code

Description

habitat destruction or degradation.

Rare taxa. Taxa which are considered to have been
adequately surveyed and which, whilst being rare (in
Australia), are not currently threatened by any identifiable
factors. These taxa require monitoring every 5 - 10 years.

Priority 4

A listing of Rare and Priority species in the Department of Conservation and l.and
Management (DCLM) rare fauna database for the general Warcona area was obtained
(Table 5).

Tahle 5 Listing of Rare and Priority Fauna Species from the DCLM Rare

Fauna Database for the Waroona area.

Degree of Family Genus Species Number
Threat of DCLM
Records
Schedule 1 Dasyuridae  Dasyurus geoffroii Chugdlitch, none
Waestern Quoll
(carnivorous
marsupials}
Schedule 1 Psittacidae Calyptorhyrnchus  lafirostris Carnaby's none
Black
(lorikeets and Cockatoo
parrots)
Schedule 4 Falconidae Faico peregrinus  Peregrine none
Falcon
(falcons)
Priority 4 Peramelidae  [soodon obesulus Quenda, nong
fusciventor  Southern
(bandicoots) Brown
Bandicoot

4.3.2 Significant Fauna Risks

Only two rare or priority species were recorded during the field survey. These were the
Quenda and Baudin's Black Cockatoo. No actual sightings of the Quenda were made,
but in dense bush immediately to the south-west of the old Waroona speedway,
footprints, signs of feeding and shelters were visible.

The Quenda occurs widely in the south-west of Western Ausiralia, and despite
declining greatly due to and clearing and fox predation, remains common. It remains
regarded as vulnerable because of the loss of many other mammal species of
comparable size, but it has survived over a large part of its range and is not
endangered. |t is largely restricted to denser vegetation where it can survive fox
predation, but also occurs widely in more open vegetation.

lluka Resources Environmental Assessment 17
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The Chuditch was formerly very widespread in a range of habitats, but is now virtuaily
restricted to forest areas where it occurs widely but at low densities due to the large
home range of individuals. The Chuditch has responded well to fox control, DCLM
records do not note this species in the study area, and no sightings were made, even
during the nocturnal survey when it was expected more mammals to be active.

The Peregrine Falcon is a widespread, although uncommon species. it is seen
occasionally anywhere in the south-west of Western Australia as well as other areas in
the state. This species was previously regarded as threatened by eggshell thinning
due to past practices of pesticide use, as well as being hunted as a pest, and capture
for faiconry and the cage trade. In Western Australia this species is regarded as
uncommon but secure, and it is mainiy gazetted te protect it from illegal capture, It
could breed in the larger trees, but is mainly known to utilise cliff sites for such
purposes.

Carnaby’s Black Cockatoo breeds primarily in the northern and eastern parts of its
range in the Wheatbelt and tends to move to the coastal belt when not breeding. It is
widespread in the forest areas of the Darling Plateau, but is less common in the south.
This species is primarily impacted by loss of tree hollows for breeding, particularly in
the Wheatbelt. This spacies was not recorded in the study area, but is considered a
possible visitor as this species moves around seasonally in flocks to feeding areas in
proteaceous scrubs and heaths and eucalypt woodlands.

Baudin’'s Black Cockatoo is of a similar size to Carnaby's Black Cockatoo, but is a
forest dwelling species, primarily feeding on the seeds of Marri and other eucalypts.
This species is more common in the scuth. This species was recorded extensively
across the study area with flocks in excess of twenty pairs commonly sighted flying
over as well as feeding on Marri nuts and Guildford Grass (Romufea rosea} bulbs.
This species is listed as Schedule 1 taxa — fauna that is rare or is likely to become
extinct, and represents an addition to the fauna species described in Table 5. Like
Carnaby’s Black Cockatoo, this species is impacted by loss of tree holiows for
breeding.

Clearing of native vegetation represents the major risk of further impacts on fauna in
the study area, whether they are rare or common. The clearing of many large mature
trees in the area for use as nesting hollows (particularly by bird species) will restrict
potential reproduction to areas further up the Darling Scarp.

4.4 Fabhitat Value

Although a relatively rich fauna is predicted for the project area, many species, such as
mammals and birds, may only be present as vagrants. This is due to the fact that
much of the site has been previously cleared for agricuitural practices, and the fauna
habitats remaining are therefore severely degraded. Larger areas of native vegetation
adjacent to the site on the Darling Plateau are likely to provide more significant fauna
habitats than the remnants of the project area. Any remnant vegetation is important,
however, in providing habitat in a fragmented fandscape.
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4.4.1 Trees

The large mature and hollow trees provide good habitat for bird species that utilise
these resources, such as Baudin's Black Cockatoo, Likewise, possums, and other
arporeal mammals afso utifise such hollows, and evidence was seen suggesting that a
healthy popuiation of possums occur in the siudy area.

Many of the trees seen in the area were in a large and mature state, with little
recruitment seen. The livestock in the area consists mainly of cattle, and they
represent the major factor in preventing regrowth of the larger eucalypt and tree
species. There is also substantial evidence of bark stripping by the cattle across much
of the study area. This may have been due to the recent and prolonged drought
causing the livestock to seek alternate food sources when pasture grass cover was
minimal. Such impact by chewing of and rubbing against the trunks of the trees will
reduce the overall health of the remaining vegetation, and may cause an increase in
tree deaths through sfress and ringbarking. While dead and hollow trees do provide
habitat for fauna, a general decline in vegetation health will have a corresponding
decline in the richness and bicdiversity of resident fauna,

4.4.2 Shrub Layer

Despite the apparent healthy and mature crown cover of much of the remnant stands
of vegetation, the lack of understorey shrubs and groundcover species across most of
the study area under the large trees reduces the habitat value. Few stands of healthy
understorey vegetation remain in the study area. Most of the remaining shrub
vegetation clings to areas of granite and laterite outcrops, and it is this area that was
the most prolific in observing bird species (Splendid Wren, Scarlet Robin, Scrubwren,
Brown Honeyeater) to take advantage of the fiowering Myrtaceous and Proteaceous
shrubs that dominate the area.

As well as bird species, rocky outcrops provide good habitat for small mammals and
reptiles that take advantage of the abundant sheiter from crevices, and food sources
such as scorpions, centipedes and other invertebrates.

4.4.3 Creeklines

None of the creeklines in the study area remain unaffected by land clearing and
agricultural practices. Many have become impacted by increasing weed species, such
as bridal creeper and the arum lily. Creeklines in the study area have also been
dammed to provide a permanent water source for stock, as flow of creeks is generally
restricted to the winter wet period. The creation of permanent water sources and
artificial wetlands can be a boon to both native and feral animals in times of rainfall
deficiency. It is highly likely that some of the larger mammals utilise these dams as
water sources. Amphibian and water birds have also taken advantage of the increased
permanency of water in farm dams and reguiarly use them as feeding and breeding
habitats,
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Creeklines also have value providing linkage between habitats, and this will be
discussed below,

4.4.4 Speedway Vegetation

Of all the areas examined in the study area, the south-west corner on the outside of
the old Waroona speedway showed the heailthiest vegetative cover. As well as a
healthy and mature tree cover, this site had healthy shrub and ground cover layers.
The site had not been burnt for a substantial period of time, with litter layer up to 15 cm
thick in places. The site is dominated by Marri and Banksia grandis, with a rich
Myrtaceous and Proteaceous shrub layer, and thick sedge dominated ground cover,
over relatively deep yellow sands.

This thick and healthy vegetation has provided excelient cover for a suite of animal
species. In the vicinity of this site, tracks of the Quenda, isoodon obeselus fusciventer,
were numerous, and diggings and shelter evident across the site. This is a DCLM
Priority 4 species; while not endangered, it remains threatened from predation by the
Red Fox, and feral cats. Cat tracks of a similar age were seen in between those of the
Quenda.

As well as the thick vegetation, semi-permanent water can be found on the north-west
corner, where two frog species were heard to be calling. The speedway site abuts a
cleared paddock to the west, a homestead to the south, a degraded gravel pit-cum-
road fif site to the east, and a tree dominated road verge to the north. In terms of
overall site characteristics, the speedway is rich in flora and fauna biodiversity.
Although this site is on Forrestfield soils, and slightly elevated above the remainder of
the Swan Coastal Plain, it provides an important refuge for fauna, as faw femaining
healthy stands of remnant vegetation and habitat can be found in the eastern Swan
Coastal Plain.

4.5 Vegetation Linkages

The intermittent nature of remnant vegetation patches in the study area indicates poor
vegetation linkage between habitats. Few of the remaining vegetation sites examined
in this study retain significant shrub and groundcovers, minimising the likelihood of
providing linkage between sites, Much of the eastern Swan Coastal Plain has been
cleared of vegetation over the fast century for agricultural purposes, and few stands of
remnant vegetation remain. In the study site, no linkages exist between the well
forested western edge of the Darling Plateau, and the flats of the Swan Coastal Plain.
It is therefore not likely to expect much faunal movement, apart from bird species and
the occasional targe mammal, through the study area.

Generally, creeklines provide important linkages between upland and towland habitats,
but these too, have been impacted by land clearing practices, reducing the importance
of these as providing corridors for faunai movement. Most of the ephemeral creekiines
in the study site have been completely cleared in their lower reaches, and their
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usefulness as vegetation linkages is minimal. Wealand Brook retains the most
vegetative cover, but its minimal linkage to other habitais both up and downstream
reduces its viability as a corridor for faunal movement, particularly ground dwelling
fauna.

The important habitat of the speedway is poorly linked with other remnant vegetation in
the study area, and has become an important refuge for ground dwelling fauna. The
fack of continuous linkage, particularly with the healthier forested areas of the Darling
Plateau indicates that the relative isolation means the speedway site is more
vulnerable to impact.

4.6 Conservation Values, Impacts and Management

in total, the study site considered here has a low specific value associated with fauna
because it is typical of habitat that has been severely disjointed by previous land
clearing practices. However, any remaining habitat is considered important due to the
restricted nature of remnants, particularly in the eastern Swan Coastal Plain. The
vegetation of Speedway site is a very smai, but important, remnant in a highly
fragmented and reduced landscape.

The vaiue of remnant vegetation and associated fauna habitats can be maximised by
leaving a proportion of larger trees with holiows, where possible; and avoiding clearing
in the breeding season of the Baudin's Black Cockatoo.

Baudin's Black Cockatoo is known to breed in QOctober to November, with the female
laying one to two eggs. Nesting sites typically consist of hotlow mature trees in excess
of 80-90 cm diameter. No preference for particular tree species is shown, but birds are
known to prefer a top opening entrance, with a hollow 0.4-2m in depth. Such size
trees may be 200 vears old. Onily the female of the species stays on the nest o
incubate the eggs and brood the chicks. Incubation takes one month, and fledging of
juveniles after a further 2 months.

The Quenda is relatively common throughout the south-west and the potential loss of
the popuiation or individual at the speedway will not endanger the species generatly.
Because of the isolation of the speedway vegetation, there will be no opportunity for
animals to move to other areas of shelter once clearing begins. it is therefore
recommended that attempts are made to capture the animals and relocated them prior
to clearing commencing. Consultation with DCLM wiit provide advice on this action.
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Family Genus Spacies Common Status | Swan Coastal Plain Ridge Hill Shelf Rarling Scarp
Name {Guildford/Forrestfield Complex} {Forrestfield (Darling Scarp
Complex) Camplex)
Creeks, and  Sandhill  Speedway § Guilies Staep Hititops, Gulli
gentle slopes granitic | slopes es
slopes gully
Locs, 255, 547, Locatlons R16307 Locs, 255, Loc. 255 Locs. 255, Loc.
Lot 3, Lot 2, 513, 283, Lot3 289,478 and 478
Lacs 283, 652 Lot3.
1235, 49, 478,
272,
Mimosaceae Acacia oncinophylia Priority X X
S5p,
oncinophylia 3
Mimosaceae Acacia longifclia ssp * X
longifoliz
Mimosaceae Acacla podalyriifolia ¢ X
Mimosaceas Acacia pulchelia Prickly Moses X X
Proleaceae Adenanthos meisneri X
Anthericaceas Agrostocrinum  scabrum False biind X
grass
Primulaceae Anagatiis arvensis * X
Haemodoraceae Anigezanthos manglesi X
Asteraceas Arctotheca calendula Capeweed *
Asparagaceae Asparagus asparagoides 8ridal PP X X
Creaper
Poaceae Avgna fatua Oats ' X X
Myrtaceae Baeckea camphorpsmae X X X
Proteaceae Banksia grandis X X X
Proteaceas Banksia attenuata X X
Pitlosporaceae Billardigra sp. X
Boryaceae Borya sphagrocephala  Pincushions X X X
Papilionaceae Bossiaea eriocarpa X
Papilionaceas Bossiaea cbovata X
Papilionaceas Brachysema sp. X
Poaceae Briza maxima * X X X
Poaceae Briza minor : X
Peaceae Bromus catharlicus Brome Grass N X
Colchicaceas Burchardia umbellata Milkmaids X X X
Asleraceae Cardyus sp. Thistle - X
Anthericaceae Caesia micraniha X X
Qrehidaceaa Caladenia flava Cowslip X X X X
Anthericatese Chamaesciita corymbosa X
Adiantaceae Cheifanlihes auslrotenyifolia  Rock fern X X
Ranunculaceae Clemalis pubescens X
Epacridaceae Conostephium  pendufum X
Hagmodoraceae Conoslylis aculeata X
Haemodoraceae Conostylis seligera X X
Myrlaceas Corymbia calophylla Marri X X X X X X
Asleraceae Craspedia glauca Bitly bultons X
Cuscutaceas Cuscuta S X
Cyperaceae Cyathochaeta sp. X X
Goodeniaceas Dampiera fingaris X
Dasypogonaceae  Dasypogon oromaliifolius Drumsticks X
Papiliocnaceas Daviesia horrida Prickiy Pea X X
Papilicnaceae Daviesia physadas X
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Family Genus Species Common Status | Swan Coastal Plain Ridge Hill Shelf Darling Scarp
Name {Guildford/Forrestfield Complex) {Forrestfield {Barling Scarp
Complex) Complex}
Creeks, and Sandhilll  Speedway | Gullies Steap Hilltops, Gulki
gentle slopes granitic | stopes €35
slopes gully
Locs. 255, 547, Leocations R16307 Locs. 255,  Loc. 255 Locs. 255, Lac.
Lot3, Lot 2, 513, 283, L.ot3 289,478 and 473
Locs 283, 652 Lot3.
1235, 49, 478,
272,
Papilionaceae Daviesia preissi X
Reslionaceae Oesmocladus fasciculatus X X
Reslionaceae Oesmocladus fexuosus X
Qrchidaceae Qiuris ?lengifolia X
Droseraceae Drosera macrantha X X X
ssp.macrantha
Droseracese Orosera erythrorhiza X
Oroseraceae Orosera glandiduligera
Droseraceae Orosera pallida X X
Proleaceas Dryandra armata X X X
Poaceae Erharta calycina African * X X
lovegrass
Apiaceae Erodium sp. Cranes bill ‘ X
Myrlacaae Eucalyptus marginata Jarrah x X X X X X X
Myrtaceae Eucalyplus wandoo Wandoo X X X
Myrtaceas Eucalyplus camaldulensis River gum * X
Myrlaceas Eucalyplus caesia Silver " X
princess
Myrtaceae Eucalyplus rudis Flooded gum X X
Moraceas Ficus carica Fig (edible} * X
lridaceae Freasia sp. Freesia * X
Asclepindaceae Gomphocarpus  frulicosus Collon bush op X b4
Papilionaceae Gompholobium  scabrum X
Papilionaceae Gompholobium  knightianum X
Papilicnaceae Gompholobium  tomentosum X
Froteaceas Grevillea bipinnatifida Fuschia X X
Gravillea
Proteaceae Grevillea wilsonii Native X X
Fuschia
Proteaceae Grevillea quercifolia X
Haemodoraceae Haemodorum ?discolor X X X X X
Haemoadoraceae Haemodorem ?laxum X
Proteaceae Hakea lissocarpha Honey Pot X X X X
Proteaceae Hakea amplexicaulis X X X
Proteaceae Hakea ruscifelia X
f.amiaceae Hemigenia Incana X X
Dileniaceae Hibbertia hypericoides buttercups X X X X
Dilleniaceas Hitbertia peroliata X
Dilleniaceas Hibbertia 5p. X
Paptionaceae Haovea elliptica X
Violaceae Hybanlhus foribundis Shrub violet X
Myrtaceae Hypogalymma  angustifolium White Myrtle X X X X
Myrtaceae Hypocalymma  robustum Swan River X X X
Myrtle
Asleraceae Hypochaaris radicala Flalweed ' X
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Family Genus Species Common Status | Swan Coastal Plain Ridge Hill Shelf Darling Scarp
Name {Guildford/Forrestfield Complex) {Forrestfield {Darling Scarp
Complex) Complex)
Creeks, and  Sandhill  Speedway | Gullies Steep Hilltops, Guli
gantle slopes granitic | slopes es
slopes gully
Locs, 255, 547, Locatlens R16307 Locs. 258,  Loc. 255 Logs. 255, Loc,
Let3, Lot 2, 513, 253, Lot3 289,478 and 478
Locs 283, 552 Lot3,
12385, 49, 478,
272,
Cyperaceae Hypolaena exsuica
Cyparaceae Isalepis sp. X
Papiticnaceae Jacksonia spinosa X
Papiiicnaceae Jacksonia furcellata X
Papilionaceae Jacksonia sternbergiana X X
Juncaceae Juncus Tpallidus X
Papilionaceae Kennedia prostrata Running X X X
postrnan
Xanthorchosaceae  Kingia australis X X X
Myrtaceae Kunzea pulchella X
Caesalpiniaceae Labichea punciata X
Asteraceae Lagenophara huegelii X X X
Cyperaceae Lepidosperma  squamalum X X
Cyperaceae Lepidosperma  longitudinale X
Cypsraceae Lepidosperma  gracile X X
Cyperaceae Lepidosperma  squamatum x
Cyperaceae Lepidosperma  effusum X
Goodeniaceae Leschenauitia biloba X X
Dasypogenaceae  Lemandra pupurea
Orghidae Lyperanthus sp.
Zamiaceas Macrozania reidiet Zamiz X X
Myraceae Melaleuca preisii X
Myraceae Melaleuca thymoides X
Myrtaceae Melateuca rhaphiophyta X X
Myrtaceae Melaletica scabra X X
Cyperaceae Mesomelaena fetragona X X
Qrehidaceae Microtis 3p. Mignonette X
orchid
Papilionaceae Namcia capitata X
Poaceae Neurachne alopecuroidea X X
Lauraceae Nuytsia fieribunda Christmas X X X X X
Tree
Rubtaceas Qoercularia vaginata X X
Oxalidaceas Cralis pres -capre N X
Oxalidaceae Oxalis purpurea ‘ X X
Oxalidaceas Oxalis glabra * X
Iridaceae Patersonia occidentalis X X X
Poaceas Pennisstum clandestinum Kikuyu * X
Aplaceae Penlapellis pelligera
Rutaceae Phyllanthus calycinus X X X X
Thymelaeacsae Pimelea suaveolens X
Thymelaeaceae Pimelea ro5¢a X
Thymeleaceas Pimelea imbricala X
Orchidaceae Pterostylis sp. Slender snail X
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Family Genus Species Common Status | Swan Coastal Plain Ridge Hill Shelf Darling Scarp
Name {Guildford/Forrestfield Complex) (Forrestfield {Darling Scarp
Complex} Complex)
Gresks, and  Sandhilll  Speedway | Gullies Steep Hilltops, Gulli
gentle slopes granitic | slopes es
slopes gully
Locs. 255, 847,  Locations R16307 Locs. 255,  Lag. 255 Logs. 255, Loc.
Lot 3, Lot2, 513, 283, Lotd 289,478 and 478
Leecs 283, 652 Lot3,
1235, 49, 478,
272,
orchid
Amaranthaceae Plilotus mangiesii X
daceae Remulea rosea Guitdford ‘ X X X
grass
Rosaceae Rubus fruticosus Blackberry DP, PP X
Rolygonaceas Rumex sp. Dack N X X
Goodeniaceas Scaevola paludosa X
Goodeniaceae Scaevola calliptera Rovyal robe X X X
Solanaceae Solanum linnaeanum Apple of op X
Sodom
Solanaceae Solanum nigrum Black berry * X X
nightshade
Anthericacsae Sowerbaea laxiflora X X X
Iridaceae Sparaxis bulbifera ) s X
Papilionaceae Sphaeroloblum  medium X X
Stackhousiaceas Stackhousia menogyna X
Stylidiaceae Stylidium brunonianum X X
Stylidiaceae Stylidium calcaratum X
Slyiidiaceae Stylidium pilterum X
Slylidiaceae Stylidium repens X X
Phormiaceas Stypandra glauca Blind Grass X X X
Proteaceae Synaphaea 2gracillima X
Myrtaceae Taxandria lingarifolia X
Poaceae Tetrarrhena lagvis X
Qrchidaceae Thelymitra sp. (yellow) X
Sterculiaceae Thomasia slipulosa X X
Anthericaceas Thysanolus patersonii X
Anthericaceae Thysanolus sparteus X
Papilionaceae Trifolivm spp. " X X
Rhamracesae Trymalivm ledifolium ' X X
Asteraceae Ursinia anthemoides ' X
Myrtaceae Verticordia pennigera X
fridaceae Watsonia Imarginata * X X
Xanthorrhoeaceag  Xanthorrhoea brunonis
Xanthorrhoeaceae  Xantherrhosa gracilis X X X X
Xanthorcthosaceas  Xanthorrhoea preissit Balga X X X X X
Proteaceae Xylomeium occidentale Woody Pear X X X
Araceae Zantedeschia asthiopica Arum Hy oP p:4 X X

* Indicates introduced species (may be infroduced o Australia or be an Australian native from another Stale or area)
PP Pest plant

OP Declared plant
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Appendix B
Keighery Condition Scale
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KEIGHERY VEGETATION RATING SCALE

The vegetation communities present were given a condition rating based on the Keighery Vegetation
" Condition Rating Scale (Keighery, 1994). The ratings in this scale are described as follows:

1. Pristine or nearly so.

- 2. Vegetation structure intact, disturbance affecting individual species, and weeds are non-aggressive
species.

- 3. Vegetation structure altered, obvious signs of disturbance.

\ 4. Vegetation structure significantly altered by very cbvious signs of multiple disturbance, retains basic
vegetation structure or ability to regenerate it.

5. Basic vegetation structure severely impacted by disturbance. Scope for regeneration but not to a
state approaching good condition without intensive management.

6. The structure of the vegetation is no longer intact and the area is completely or almost without native
species.
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Fauna List
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List of Fauna Recorded

Sighted
Famiiy Genus Species Common Name Status iheard
Anatidae Chenonefta jubata Australian Wood Duck $
Anatidae Tadorna tadornoides Australian Shelduck S
Anatidae Anas gracilis Grey Teal s
Anatidae Anas superciliosa Pacific Black Duck 5
Paodicepidag Tachybaptus nocaehollandiae  |Australasian Grebe 3
Ardeidae Ardea novaehollandiae  |White-faced Heron s
Threskiornithidae |Threskiornis molucca Australian White Ibis (Sacred) s
Threskiornithidae |Threskiornis spinicollis Straw-necked Ibis s
Australian Black-shouldered
Accipitridae Elanus caeruleus axiflaris [Kite 5
Falconidae Falco cenchroides Australian Kestrel 3
Falconidage Falco longipennis Australian Hobby 5
Alcenidae Streptopelia senegalensis Laughing Turtle-dove + S
Alcenidae Phaps chalcoplera Common Bronzewing s
roseicapilfa
Psittacidae Cacatua assimilis Galah ]
Forest Red-tailed Black
Psittacidae Calyptorhyncus banksii naso Cockatoo s
Psittacidae Calyplorhyncus baundinii Baudin's Black Cockatoo * s
Psittacidae Platycercus zonarius Australian Ringneck S
Psittacidae Platycercus Spurius Red-capped Parrot s
Tytonidae Tyto alba Barn Owl S
Halcyonidae Dacelo novaeguineae Laughing Kookaburra + 5
Climacteridas Climacteris rufa Rufous Treacreeper S
splendens
Maluridae Malurus splendens Spiendid Fairy-wren 5
striatus
Pardalotidae Pardalotus wesltralfensis Striated Pardalote
Acanthizidae Sericornis frontalis maculatus [White-browed Scrubwren
Acanthizidae Acanthiza chrysorrhoa Yellow-rumped Thornbkill s
Acanthizidae Gerygone fusca Western Warbler (Gerygone} s/h
Meliphagidae Lichmera indistincta Brown Honeyeater s
Meliphagidae Lichenostomus virescens Singing Honeyeater 5
Meliphagidae Anthochasra caruncufata Red Wattlebird s
Petroicidae Petroica multicolor Scarlet Robin S
harmonica
Pachycephalidae |Colluricincia rufiventris Grey Shrike-Thrush sfh
Pachycephalidae |Pachycephala pectoralis Golden Whistler h
Dicuridae Rhipidura fuliginosa priessii  Grey Fantail 5
Dicuridae Rhipidura leucophrys Willie Wagtail )
Dicuridae Grallina cyanoleuca Magpie-lark, Mudlark 8
Campephagidae |Coracina novaeholiandiae  |Black-faced Cuckoo-shrike s
Artamidae Artamus cyanopterus Dusky Woodswallow s
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Cracticidae Cracticus torquatus forquatus Grey Butcherbird s
Cracticidae Cracticus tibicen dorsalis Australian Magpie 5
Corvidae Corvus coronofdes Australian Raven S
Hirundinidae Hirundo neoxena Welcome Swallow )
Hirundinidae Hirundo ariel Fairy Martin s
Zosteropidae Zosterops lateralis Silvereye ]

Mammalia

Sighted

Family Genus Species Common Name Status [/tracked
Macropcdidae [(Macropus fuliginosus Western Grey Kangarco S
Tachyglossidae |Tachyglossus aculeatus Echidna 1
Peramelidae Isoodon obeselus fusciventer |Quenda/Southern Brown Bandicoot t
Phaiangeridae iTrichosurus vuipgcula vuipectla |Common Brushtail Possum ?anecdotaf), t
Leporidae Oryctolagus cunicuius Rabbit + s

Canidae Vuipes viuipes Red Fox + £

Felidae Felis catus Cat + S

Sighted/ |
Family Genus Species Common Name Status |tracked
None
Amphibia

B Sighte

Family Genus Species Common Name Status [tracked
Myobatrachidag |Crinia glaverti Glauert's Froglet h
Myobatrachidae |Crinia georgiana Quacking Frog h
Reptilia l i i ! |

Sighted/
Family Genus Species Common Name Status |tracked
Skinkidae ? Cryptoblepharis |plagiocephalus Climbing Skink S
Skinkidae Ctenotus ? iabilliatieri s
Skinkidae Ctenotus sp. 5
Skinkidae Egernia kingii King's Skink S
Gekkonidae Underwoodisauris iImilii Barking Gecko )
Varanidae Varanus rosenburgi Southern Heath Monitor s
Etapidae Pseudonaja affinis Dugite s
Etapidae Notechis scutatus Tiger Snake 5 (anecdotal)
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Fauna List

Western Australian Museum Fauna Records
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Western Australian Museum Records for Fauna Collected Between 32.7326 S, 115.7785 E; and
33.0473 8,116.0448 E

Acanthizidae

Acanthiza apicalis

Sericonis frontalis
Accipitridae

Accipiter cirrocephalus cirrocephalus
Accipiter fascialus fasciatus
Hamirostra isura
Aegothelidae

Aegotheles cristatus

Anatidae

Biziura lobata
Atrichornithidae

Atrichornis clamosus
Campephagidae

Coracina maxima
Climacteridae

Climacteris rufa

Cracticidae

Cracticus tibicen dorsalis
Cracticus torquatus

Strepera versicolor
Cuculidae

Chrysococcyx lucidus plagosus
Cuculus pallidus

Dicuridae

Rhipidura leucophrys
Halcyonidae

Dacelo novaeguinae
Dacelo novaeguinae novaeguinae
Hirundinidae

Hirundo neoxena
Maluridae

Malurus elegans

Malurus splendens
Stipiturus malachurus westernensis
Melphagidae

Anthochaera carunculata
Metacillidae

Anthus australis australis
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Pardalotidae

Pardalotus striatus

Passeridae

Stagonipleura oculata

Petroicidae

Fopsaliria georgiana
Phalacrocoracidas

FPhalacrocorax carbe novashollandiae
Podargidae

Podargus strigoides
Podocipedidae

Tachybaptus novaehollandiae novaehollandiae
Procellariidae

Pachyptila belcheri

Pachyplila desolata

Pachyplila vittata

Psittacidae

Cacatua galerita

Cacatua galerita galerita

Calyptorhynchus  |banksii naso

Calyptorhynchus  {baudinii

Calyptorhynchus  |latirostris

Neophema elegans

Platycercus icterotis

Platycercus SpUrius

Flatycercus zonarius

Polytelis anthopeplus anthopeplus
Rallidae

Fulica atra australis

Gallinula tenebrosa tenebrosa
Gallinula philippensis mellori
Porzana fluminea

Porzana pusilla palustris
Scolopacidae

Tringa glareola

Tytonidae

Tyto alba

Tvio alba delicatula
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Burramyidae

Cercartefus concinnus
Dasyuridae

Antechinus flavipes leucogaster
Dasyurus geoffroii
Phascogale tapoatafa tapoatafa
Sminthopsis gilberti

Sminthopsis

griseoventer griseoventer

Equidae

Equus caballus
Felidae

Felis catus
Muridae

Hydromys chrysogaster
Mus musculus
Myrmecobhiidae

Myrmecobius fasciatus

Phalageridae

Trichosurus viulpecula vulpectla
Suidae

Sus scrofa
Vespertilionidae

Nyclophifus geoffrovii
Nyctophilus gouldii

Vespadslus regulus

Cyprinidae

Carassius |aura tus
Galaxiidae

Galaxias !occr’dentalfs
Hemiramphidae

Hyporhampus ’regularfs
Pecichthyidae

Bostockia |porosa
Petromyzontidae

Geolria australis

61/14115/4152¢

Huka Resources Environmental Assessment

Fatina Survey




Hylidae

Litoria | rmoorel
Myobatrachidae

Crinia georgiana
Crinia insignifara
Geocrinia leal

Helioporus eyref

iReptiles k

Agamidae

Pogona iminor minor
Boidae

Morelia |spi!ota imbricata
Cheluidae

Chelodina Iob!onga
Elapidae

Elapoganatus coronatus
Notechis scutatus
Farasuta gouldii
Parasula nigriceps
Pseudonaja affinis affinis
Pseudonaja nuchalis
Gekkonidae

Christinus marmoratus
Crenadactylus ocellatus ocellatus
Diplodactylus polyophthalmus
Underwoodisaurus |milif
Pygopodidae

Delma fraseri fraseri
Lialis burtfonis
Pygopus lepidopodus
Scincidae

Acritoscincus trilineatum
Ctenotus fallens
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Ctenotus labillardieri
Egernia kingi

Egernia napoleonis
Egernia pulchra pulchra
Glaphyromorphus |gracilipes
Hemiergis initialis initialis
Hemiergis quadrilineata
Lerista distinguenda
Lerista elegans

Lerista micratis microtis
Menetia greyii

Morethia lineooceliata
Morethia obscura
Typhlopidae

Rhamphotyphlops iaustralis
Rhamphotyphlops |pinguis
Varanidae

Varanus gouldii

Varanus rosenbergi
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RESPONSE TO EPA SERVICE UNIT COMMENTS

This document details Iluka’s response to the comments made by the EPA Service Unit to the Draft Waroona Mineral Sands Project — Public Environmental Review.

Table 1 Response to comments
No. | Regional Value
1. A determination of the regional conservation | The following text has been added to Table 3:

value of all natural areas affected by the
proposal requires reference to the criteria in
EPA Guidance Statement No. 10: Level of
assessment for proposals affecting natural
areas within the System 6 region and the
Swan Coastal Plain portion of the System 1
region. Guidance 10 is not referenced or
referred to in the draft PER.

Level of assessment for proposals affecting natural areas within the System 6 region and Swan Coastal Plain portion of the System 1 Region
(Guidance Statement No. 10) (EPA, 2003) - Provides guidance about the assessment of proposals by the EPA that may potential impact on bushland
within the Bush Forever area and regionally significant natural areas within the System 6 region and Swan Coastal Plain portion of the System 1
region. The guidance aims at ensuring that developments are compatible with the intent of the recommendations for and/or conservation values of
these areas.

The following text has been added to Section 8.1.2:

In addition, the EPA has issued a guidance statement on the Level of assessment for proposals affecting natural areas within the System 6 region and
Swan Coastal Plain portion of the System 1 Region No. 10 (EPA, 2003). The guidance aims at ensuring that developments are compatible with the
intent of the recommendations for and/or conservation values of these areas. The Waroona project is situated within the System 6 region.

Refer Section 8.1.3 for the regional assessment of conservation value of vegetation at the site. The following text has been
inserted:

The majority of clearing will take place in vegetation that is part of the Forrestfield complex, a sequence of vegetation types featuring open Corymbia
calophylla-Eucalyptus marginata-E. wandoo forest on the heavier soils and £ marginata-C. calophylla-Allocasuarina fraseriana forest on sandy soils,
with Eucalyptus rudis and Melaleuca rhaphiophylia communities along streams. The Forrestfield complex is below the 30% threshold level as
required by element four of the EPA position statement. Table 2 describes the area remaining extent of the Forrestfield complex that will be
impacted by the proposal.

Table 2: Regional Extant and impact

Vegetation Current area (ha) %o of orig(i?al L-Aerse;:tc:;a;f:piiaal e:f;t‘i’:ug Area in Secu:'%
(a) a a
Complex extent (ha) ——— Tenure (ha)
Forrestfield 3518 17.5 134 0.38 61

©) From EPA 2003

As the Forrestfield complex is below 30% of the pre-settlement area this native vegetation has regional significance. The retention of at least 30% of
the pre-settlement area of each ecological community is seen as a way of protecting Australia’s biodiversity (Commonwealth of Australia 2001). In
addition the 0.5 ha of high condition vegetation at Site 16 contains flora that corresponds to the 3b TEC type.

Fauna




The fauna report is presently not adequate
to assess fauna welues of the area.
Spedifically, the fauna assessment needs to
provide an inventory of veriebrate fauna
species occurring in the study area, based on
actual survey as weli as assessment of
appropriate literature records.

The regional and local conservation value of
Conservation significant species occurring or
fikely to occur within the project area,
induding  &nvironment  Protection  and
Biodiversity Act 1999 listed species,
Scheduled Fauna (as listed under the WA
Wildlife Conservation Act 1950y and CALM
Priority fauna, angd birds listed in Table 15 by
Government of Western Australia (2000} as
having special conservation significance on
the Swan Coastal Plain {either habitat
specialists with a reduced distribution on the
Swan Coastal Plain or wide-ranging species
with reduced populations on the Swan
Coastal Plain) needs {o be determined.

In response to this comment a desktop Review and second field survey was completed by Ninox in September 2005. The inventory
of Fauna species from surveys and literature is incorporated in Section 4.9. The following text has been added to the document:

Western Australian Museum records and a review of published and unpublished data indicate that up te 125 bird species, up to 18 mammal species,
up to 11 amphibian species, up to 6 fish species and up to 53 reptite species may potentialty occur or have been observed in the general Waroona
area (GHP 2004; Ninox 2005). Not ail of these species are likely to occur regularly within the Project Area as their preferred habitats are either not
present or are exdremely degraded or fragmented.

A field survey was also conducted in conjunction with the first round vegetation survey, to search for fauna species, examine potential habitats
present and assess their condition (GHP 2004). The survey was conducted in accordance with the EPA Position Statement Number Three on
Terrestrial Biological Surveys (EPA 2002a). The survey was undertaken during mid spring, Qctober 2003, after a winter of average rainfall. Windy
conditions may have impacted on numbers of bird species sighted, but the lack of significant stands of understorey for cover across much of the
study area is more likely to have reduced bird sightings. The survey was conducted in accordance with the EPA Position Statement Number Three on
Terrestrial Biological Surveys (EPA 2002a).

A total of 43 bird species, 16 mammal species, two frog species and eight reptile spedies were identified during the survey. This included five
introduced species (kookaburra, laughing turtle-dove, red fox, cat and rabbit) and two listed fauna (Baudin's Black Cockatoo and Quenda) (GHD
2004),

Following government consultation a subsequent literature review was conducted by Ninox Wildlife Consulting (Ninox Wildlife Consulting 2005). This
first fauna survey was supplemented with an additional fauna survey was conducted in September 2005. A report on the field survey work is currently
in preparation.

An inventory of the fauna species observed at the site and that may potentially occur at the site is given in the supporting document Vertebrate
Assessment Waroona Minerals Sands Project Area.

Birds

The resulis of the literature review conducted by Ninox Wiidlife Consulting showed that in addition to the 41 bird species recorded during the GHE
field survey, a further 84 species could be expected to occur as resident, nomadic, migratory or occasional visitor to the general area. Net all of
these are likely to occur regularly within the Project Area as their preferred habitats are either not present or are extremely degraded. Additional
species could ocour as vagrants but these have not been listed, This fatier group of birds could occur following specific climatic events, either in the
south-west or infand, which encourage birds into or away from their normal distribution.

Many of the species listed have become extremely scarce on the Swan Coastal Plain and Darling Range foothills although they may be common
elsewhere. These birds are either habitat specialists with a reduced distribution on the Swan Coastal Plain or are wide-ranging species with redLiced
populations on the Swan Coastal Plain; some may be locally extinct (Government of Western Australia 2000), The birds that fit into these categories
include many birds of prey which are wide-ranging and being predators, wouid never have been particularly common, Other, small birds such as
fairy-wrens and thornbills are less mobile than the larger birds and may only be surviving in remnants of native vegetation on the Swan Coastat Plain
{Government of Western Australia 2000) although they are still common in parts of the adjacent Darling Range {cited in Ninox 2005).

The 41 species recorded by GHD in Qctober 2003 are generally typical of farmland with fragmented remnants of degraded native vegetation. While
the number of species of bird will increase with further field work, it is unlikely that these additions will be substantial (Ninox 2005).

Native Mammals

One native mammal, the Western Grey Kangaroo (Macropus fuliginosusy was recorded by GHD during the field survey in October 2003. The three
additional species were noted by signs of their presence such as tracks, scats or diggings (Ninox 2005}.

An additional 17 species could potentially occur in the Project Area, although this is unlikely given the fragmented and degraded condition of much of
the remnant vegetation in the site. This number of species includes nine species of bat, a group that has not been systematically surveyed on the
Swan Coastal Plain and about which little information is available on current status {Government of Western Australia 2000).

Relatively little survey work on ground-gwelling fauna, including native mammals, has been carried out on the southern Swan Coastal Plain.
However, some unpublished data and a small number of published papers have been reviewed for this current assessment. Intensive, seasonal
trapping in an almost pristine remnant of 75 hectares of Banksia woodiand near Keysbrook (West Kingia - part of Bush Forever site 77) resulted in
only two native mammal species being captured: the Honey Possum (7arsipes rostratus) and Southern Brown Bandicoot {fsoodon obesufus
fusciventer) (Ninox unpublished data). Grey Kangaroos were refatively common in the study area, Further north, in the much farger reranant
bushiand at Lowlands, near Serpentine (Bush Forever site 368 and 372), only two native mammal species were recorded during trapping: the
Chuditch (Dasyurus geofiroi) and Common Brushtail Possum {Trichosurus wipecula);, and the Western Grey Kangaroo was observed (Ninox
unpublished data).




In addition, field surveys of three locations on the southern Ridge Hill Shelf and Pinjarra Plain (Brickwood Reserve, Cardup Nature Reserve and
Norman Road bushland) between Byford and Mundijong, resuited in the capture of only two species of small native mammal: the Mardo (Antechinus
Aavipes) and Western Pygmy Possum (Cercartetus concinnus); and the observation of only two additionat species, the Grey Kangaroo and Southern
Brown Bandicoot (Harvey et al. 1997).

Amphibians

Two species of frog were recorded in the Project Area by GHD in Qctober 2003. An additional nine species couid occur as they are able to persist in
degraded creeks and wetlands {Ninox 2005),

Five species were recorded at both West Kingia and Lowlands although six species were recorded in total (Ninax unpublished data). Six species of
frog were also recorded during the Harvey ef &/ (1997) survey of Brickwood Reserve, Cardup Nature Reserve and Norman Road bushland.

Most of the frogs known to occur in the general area rely on surface water to breed although many will be found in various habitats some distance
away from water outside of their breeding season.

Reptiles
Five species of reptile were identified in the Project Area during the GHD Qctober 2003 survey. An additional two species were seen but their
identification was not confirmed (GHD 2004).

Up to 48 additional species could occur in the general area although, as for native mammals, this is unlikely that many of these will occur in the
Project Area given the fragmentied and degraded condition of the remnant vegetation.

Only 16 species of reptile were recorded in the three areas sampled in the Harvey et &/ (1997) study. TFwenty-two species were recorded in West
Kingia and eight species ware recorded at Lowlands (Ninox unpublished data). However, some of the discrepancy between these two latter sites is
most likely a result of the varying intensities of sampling rather than any inherent differences between the sites.

While an almost complete assembilage of reptiles can be found on recently isolated, smali areas of undisturbed native vegetation in the Darling Range
(cited in Ninox 2005} it is unlikely that many are able to persist in highly disturbed and degraded remnant patches that have been isolated for a fong
period of time.

Introduced Species

Three introduced mammal species were recorded in October 2603 by GHD. This included two predators, the Red Fox ( Mipes vuipes) and feral Cat
(Felis catus), and one herbivore, the European Rabbit { Oryetolagus cunicius). Two introduced bird species were also observed: the Laughing Turtle-
dove and Laughing Kookaburra.

in addition to these species, a further two introduced rodent species could be expected to occur: the Black Rat (Raftus ratius) and House Mouse
{Mus musculus). Both of these rodents were recorded in alf of the bushiand sites sampled by Harvey ef &£ (1997). Two additional introduced bird
species could also occur: the feral Pigeon or Rock Dove and the Spotted Turtie-dove.

While no introduced bird species were recorded in the bushland at either West Kingia or Lowlands, the Laughing Kookaburra and Laughing Turtle-
dove were observed in the vicinity of the houses and outbuildings in both iocations (personal observations). The House Mouse and Red Fox were also
recorded in West Kingia and Lowlands (Ninox unpublished data).

it is uniikely that additional ferai species to those described above will occur in the Wargona Mineral Sands Project Area. However, cattle have
grazed most of the remnant patches of vegetation on the Project Area resulting in a highly modified environment.

Significant Species

A comparison of the species observed during the fauna survey and those potentially present at the site has been carried out using the lists contained
in:

« the Environment Protection and Biodiversity Act 1999 (EPBC 1999);
+«  the Wildlife Conservation Act 195G (WCA 1950);
=  Department of Conservation and Land Managemeni (CALM) Priority Fauna list; and

«  those birds that have special conservation significance on the Swan Coastal Plain as listed in Table 15 of Bush Forever Volume 2 (Government of
Western Australia 2000).

Significani species that were observed or maybe present in the Project Area are detailed below.
Commonwealth and State Legislation

One bird species, Baudin’s Cockatoo, is listed as Vulnerable under both the £PBC (1999) and WA (1950} was recorded by GHD during the QOctober
2003 field survey: Baudin's Cockatoo (GHD 2004). Carnaby’s Cockatoo, which is listed as Endangered under the EPBC (1999) Act and Vulnerable




under the WCA (1950) could also oceur in the Waroona Mineral Sands Project Area,

Three birds listed on the China/Australia Migratory Bird Agreement (CAMBA): Great Egret, Cattle Egret and Glossy Ibis; one bird fisted on the
JapanfAustraiia Migratory Bird Agreement (JAMBA): Rainbowbird; and one bird listed on both; Fork-taited Swift; could occasionally be present in the
Project Area. These birds are not expected to be impacted by the Waroona project due to the large area that they potentially inhabit or the rareness
of their visits to the Project Area.

The Peregrine Falcon which is listed as Other Specially Protected Fauna on the Western Australian %4 (1950) could occur in the Project Area.

The Chuditch (Dasyurus geoffroi) s listed as Vulnerable on both the EPBC (1999) and WCA (1950). This marsupial has been frequently captured in
the Darling Range (Ninox Wildlife Consulting 2002, 2003).

CALM Priority List

One bird, the Forest Red-tailed Black-cockatoo, is listed as Priority 3 on CALM's Priority Fauna list. This cockatoo is more commonly seen in the
Jarrah forest of the Darling Range although it will be observed in remnant Jarrah or Marri vegetation on the Darling Scarp and foothills.

The Quenda was not seen but its presence was recognised by signs (scats, tracks or diggings) in October 2003 (GHD 2004). Three species that could
occur are the Common Wambenger (Phascogale lapoatald), the Western Brush Wallaby (Macropus irma) and the Water Rat (MHvdromys
chrysogaster). However, a search of the WA Museum database shows that there have been no recent specimens of any of these species.

Other Species

Forty-one of the 125 bird species identified as potentiaily using the site are either habitat specialists with a reduced distribution on the Swan Coastal
Plain or are wide-ranging species with reduced populations on the Swan Coastal Plain (Government of Western Australia 2000). Eight reduced
distribution species and three reduced populations were observed in the Project Area by GHD in October 2003. These were mainly small insectivores.
Maost of these birds are commen in the remainder of their geographic distribution but are reliant on the often fragmented and sometimes small
remnant areas of native vegetation on the Swan Coastal Plain.

The depauperate state of small native mammal species on the Swan Coastal Plain, Ridge Hill Shelf and Darling Range foothills means that all native
mammals remaining in these areas are of significance.

None of the frogs recorded or predicted {o occur in the general area or within the Project Area are listed on any of the Government rare, threatened
or vulnerable species lists.

Only one reptile that could potentizlly occur in the Project Area, the Camet Python (Moreliz spilota imbricats) is listed on any rare, threatensed or
vulnerable species list. This python is shown as Other Spedcially Protected Fauna on the W(A (1950). There are no recent records of this spedies in
the general area of Waroona.

Fauna Habitats

Large mature trees containing hollows in the Project Area provide good habitat for bird species that utilise these resources. Likewise, possums, and
other arboreal mammals also utilise such hollows. Few stands of healthy understorey vegetation remain in the study area (GHD 2004). Most of the
remaining shrub vegetation is located in areas of granite and laterite outcrops, and it was in this area that most bird species were observed.

Many fauna species are likely to only be present as temporary inhabitants. Much of the site has been previously cleared for agricultural practices,
and the fauna habitats remaining are severely degraded and isciated. None of the creeklines in the Project Area remain unaffected by land clearing
and agriculiural practices. The intermittent nature of remaining vegetation in the study area indicates poor vegetation linkage between habitats.
Wealand Brook retains the most vegetation cover, but its minimal linkage {o other habitats both up and downstream reduces its viability as a corridor
for faunal movement, particularly ground dwelling fauna (GHD 2004).

Attachment 1 shows the Fauna list, which is contained in the supporting documentation accompanying the PER,




The fauna survey scope and intensity needs
to be in accordance EPA Guidance Statement
No, 56: Terrestrial Fauna Surveys for
Environmental Impact Assessment  in
Western Australia.

Based on the location and the scale of the
project, Guidance Statement No. 56 would
reguire that a Level 2 Detailed Survey be
undertaken. The purpose of a Detailed
Survey is to enhance the level of knowledge
at a local scale, and requires:

"One or more visit/'s in esch season
appropriate lo the bioregion and the faunal
group being surveyed, Generally maximum
survey will be the season that follows the
season of maximum rainfalf but there wilf be
need o fime surveys according to seasonal
activity patterns of some faunal groups”
Section 4.9 presents a general summary of
the resuits of the GHD {2004) survey, but is
not an adequate assessment of the faunal
values of the different habitat remnants
present in the study area.

Additional work has been conducted to bring the level of work into line with the EPA Guidance Statement 56. Refer to Fauna
Response 1. The resuits of the second fauna survey will be used to augment the previously completed survey and develop a results
based Fauna management plan in consultation with CALM and the EPA in the event that regional significant fauna are located.

In relation to ‘Ecological Linkage’, the extent
and nature of native vegetation and habitat
shouid alsc be described in relation to the
Swan Ceastal Plain/Darling Scarp transitional
area and assessment made of the
significance of this for native fauna.
Ecological linkage should include the study
area and the broader area.

The following text has been added to Section 8.2.4

Clearing of vegetation at the site will have some impact on the availability of habitat for fauna. This is particularly the case for large mature Eucalypt
trees that may contain hollows of various sizes that will provide roosting, nesting and shelter for a large range of species. However, as a resuit of
grazing there is little regrowth or recruitment and trees are also being damaged by cattle bark-stripping. While dead and hollow trees do provide
habitat for fauna, a general decline in vegetation health will have a corresponding decline in the richness and bicdiversity of resident fauna. This
coupled with the lack of understorey shrubs and groundcover species across most of the Project Area reduces the habitat value present at the site
{Ninox 2005).

Most of the remaining shrub vegetation clings to areas of granite and laterite outcrops near site 14 {Figure i8). This area was the most prolific in
observing bird spedies during the first fauna survey (GHD 2004). It also provides good habitat for small mammals and reptiles that take advantage of
the abundant shelter from crevices and food sources. This area will not be impacted by the Waroona project.

Of all the areas examined in the study area, the south-west corner on the outside of the oid Waroona Speedway showed the healthiest vegetative
cover, including healthy tree, shrub and ground cover fayers. This vegetation has provided excellent cover for a suite of animal species. In the
vicinity of this site, tracks of the Quenda (Southern Brown Bandicoot Ispodon obeselus fusciventer) were numerous, and diggings and shelter evident
across the site.

The dearing of vegetation around the speedway will impact on any Quenda living in the area. The Quenda occurs widely in the Southwest of WA
and despite declining greatly due to land clearing and fox predation, remains common. The clearing of the 2.9 ha area surrounding the speedway is
unlikely to have an impact on the species generally (GHD, 2004). Similarly, other fauna present at the Speedway site do not rely exclusively on this
area, so dearing will have minimal impact on populations.,

The intermittent nature of remnant vegetation patches in the study area indicates poor vegetation linkage between habitats. Few of the remaining
vegetation sites exarnined in this study retain significant shrub and groundcovers, minimising the likelihood of providing linkage between sites. Much
of the eastern Swan Coastal Plain has been deared of vegetation over the last century for agricultural purposes, and few stands of remnant
vegetation remain. In the study site, no linkages exist between the well forested western edge of the Darling Plateau and the flats of the Swan
Coastal Plain. It is therefore not likely to expect much faunal movement, apart from bird species and the occasionat large mammat, through the
Project Area.

Generally, creeklines provide important linkages between upland and lowland habitats, but these too, have been impacted by land clearing practices,




reducing their importance in providing corridors for faunal movement, Most of the ephemeral creekiines in the study site have been completely
cleared in their lower reaches, and their usefulness as vegetation linkages is minimal.

The important habitat of the Speedway is poorly linked with other remnant vegetation in the Project Area, and has become an important refuge for
ground dwelling fauna. The lack of continuous linkage, particuiarly with the healthier forested areas of the Darling Plateau indicates that the relative
isclation means the Speedway site is more vulnerable to impact.

Due to the isolated nature of vegetation at the speedway, any Quenda living in the vegetation will not have the apportunity to move to other
vegetation during clearing. It is proposed that prior to clearing a trapping and relocation program will be implemented in consultation with CALM.
Relocation will be to areas on site that will not be impacted by clearing, as these may be within the animals’ territory and may not, therefore, result in
conflict with existing populations.

In total, the study site considered here has a low specific value associated with fauna because it is typical of habitat that has been severely disjointed
by previous land clearing practices. Impacts on fauna as a result of the Waroona project will be limited to the short-term habitat ioss assodiated with
unavoidable habitat removal. The mitigation package detailed in Section 8.1 incorporates significant fencing, infill planting and conservation
covenants that will improve vegetation linkages and vegetation condition in Ferrare Brook and other vegetated areas, protecting existing vegetation
and ultimately providing new habitat for fauna. Older, larger trees that contain hollows outside of reguired clearing envelopes will be retained as &
priority, The EPA objective to maintain the abundance, diversity, geographic distribution and productivity of fauna will be met.

Vegetation

The report describes vegetation from the
eastern side of the Swan Coastal Plain (SCP).
Two vegetation complexes have been
identified with both having less than 30%
remaining on the SCP (5% Guildford, 17.5%
Forrestfield in accordance with EPA Guidance
Ne. 10). As the aim is to retain 30% of each
complex and in that the two compiexes
present are significantly less represented,
then all remnants in Good or betier condition
are expected to be regionatly significant. This
issue will need tc be addressed and options
for management and/or appropriate off-sets
expiored. Appropriate off-seis wouid mean
like for like' offsets as stipulated in EPA
Position Statement No. 9: Environmental
Offsets.

The regional significance and value of the vegetation within the clearing envelope is described in Section 8.1.4. The following text
has been added to the PER:

The majority of clearing will take place in vegetation that is part of the Forrestfield complex, a sequence of vegetation types featuring open Corymbis
calophylia-Eucalyptus marginata-£E. wandoo forest on the heavier soils and £ marginata-C. calophylia-Allocasuaring fraseriana forest on sandy soils,
with Eucalyptus rudis and Melaleuca rhaphiophyfla communities along streams. The Forrestfield complex is below the 30% threshold level as
required by element four of the EPA position statement. Table 2 describes the area remaining extent of the Forrestfield complex that will be
impacted by the proposal.

Table 3;: Regional Extant and impact

[47
Vegetation Current area (ha) % of original ::‘se:,itci;a;?:pzss:[ exﬁtci’:g Area in Secu:%
() @) a
Complex extent (ha) extont Tenure (ha)
Forrestfield 3518 175 134 0.38 61

@ From EPA 2003
As the Forrestfield complex is below 30% of the pre-settlement area this native vegetation has regional significance. The retention of at least 30% of
the pre-settlement area of each ecological communiiy is seen as a way of protecting Australia’s biodiversity (Commonweaith of Australia 2001).

Management options and offsets package for the clearing of native vegetation are described in Section 8.1.4. The following text
has been added:

Due to the regional significance of Site 16 and the Forrestfield Complex alternative mechanisms must be deveioped to address the impact on
conservation values and the protection of biodiversity as reguired by element five of the EPA Position Statement for the Environmental Protection of
Native Vegetation. These mechanisms have been developed broadly in line with the EPA Preliminary Version 2 Position Statement 9 — Environmental
Offsels.

Improvements for and protection of vegetation remaining in the Project Area is proposed. The following mitigation sequence has been utilised:
1.  Avoid - The proposat has been designed as far as possible to be constructed on cleared agricultural land.

2. Minimise — Where clearing is unavoidable, infrastructure will be concentrated within designated cleared areas, e.g. the two Crossings across
Ferraro Brook. Access by employees and the public to vegetation at the site will also be restricted.

3. Rectify —The disturbed area will be rehabilitated following mining. Trial translocation of flora from the Speedway site to the Sandslope will
be conducted.

4. Reduce — adverse impacts are rectified as soon as possible. The impact will be eliminated following mining.
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5. Offset — The enhancement and re-establishment of native vegetation at the site is outlined in Table 4.
Table 4: Proposed offsets for vegetation clearing

Feature

Actions

Qutcomes

Ferraroc Brook and
surrounds

Fence area around Ferraro Brook {1500m long x 100m wide) fo
prevent stock access.

Fence 3.5 ha of Guilford complex to the North of Ferraro Brook
on Lot 265.

Undertake weed control program in these areas
Infill plant the Brook with native riparian species.

Infilf plant areas either side of Ferraro brook with native
species,

Link Ferraro Brook to native vegetation blocks.

Improve vegetation condition and diversity compared
to pre-mining state in the brook and surrounds

Better vegetation linkages along Ferraro Brook and to
native vegetation higher in the landscape and on
Baiding Scarp.

Increased long term viability for values associated
with the Brook.

Forrestfieid anc
Darling complex
vegetation blocks

Fence 14 ha Forrestfield block on Lot 478.

Fence 45 ha Darling Scarp block on Lots 265 and 213 adjacent
State Forest 14,

Fence 17 ha Forrestfield block on Lot 513.
Infili plant native species on all three blocks.
Place appropriate conservation covenants on these blocks

Improve vegetation condition and diversity compared
{o pre-mining state.

Better finkages between scarp and upland vegetation
and Ferraro Brook,

Increase in 50% of current Forrestfield complex
vegetation in secure tenure.

Increase in the area of Darling compiex vegetaticn in
secure tenure,

Protection for Priority 3 DRF located on Lot 478.
Protection of Darling Scarp vegetation in good
condition on Lot 478.

Sandslope — Site 9,
and Site 8

Fence 4.8ha of the Forrestfield vegetation at Sandstope
location on Lot 283 (Sites 9 and 8).

Fence and infill plant native vegetation to connect these areas
to Ferraro Brook.

Trial translocation of flora from the Speedway site.
Place appropriate conservation covenant on these areas

Improved profection and management of the two
areas.

Improved vegetation condition
compared {0 pre-mining state.

Increase in 8% of current Forrestfield complex
vegetation in secure tenure,

Retention of flora associated with the Speedway site.
Better linkages between the TECs and Ferraro Brook.

and  diversity

Mullins Sumpland

Reinstate soif profile at Muilins sumpiand

Replace wettand values of Mullins sumpland

Figure 23 shows the location of the protected vegetation biocks. Iluka believes that the scale and location of the offsets described above will have a
significant benefit for local and regional conservation outcomes. The 35.8 ha Forrestfield complex vegetation that will be fenced, infill planted and
receive protection by the placement of conservation covenants will increase the representation of this cormpiex within secure tenure by 58%. This
area protected wilt include the regionally significant Sandslope - Site 9 area that corresponds 1o the 3b community type, as well as two vegetation
blocks north and south of Ferraro Brook. The trial translocation of common flora from the Speedway area will take place immediately adjacent the
Sandslope area.

These measures will also be applied to 45 ha of Darling Scarp complex adjacent State Forest 14 and 3.5 ha of Guilford Complex adjacent Ferraro
Brook. Fencing and infilf planting of Ferraro Brook and widening of the vegetation corridor either side of the brook {15 ha area total) will have 2
major benefit in terms of both connectivity and viability for the values associated with the Brook. Replacing the wetland values represented by Muliins
Sumpland will be incorporated into the closure plan for the mine.

Based on past rehabilitation experience the re-establishment and enhancement of native vegetation will require expenditure of approximately
$15,000 per ha. In addition, the post mining agricultural productivity of the averall property is reduced due to less stock grazing arable ares.




The area of bushland at Site 16 is approximately 2.9 ha stretched around the northern, western and southern sides of the old speedway, which would
be completely removed during mining. Of this area, less than 0.5 hectares in the south-west of the site is in very good condition. The shape of the
remnant makes for a pronounced ‘edge effect’, with most places within ten metres or so of either pasture or the disturbed ground around the
speedway. Site 16 is aiso isolated from other remnant vegetation.

In the event that mining did not take place the long term survival of the remnant would require ongoing weed management. No management of this
area is currently carried out.  Without weed management, the understorey of this isolated patch of bush can be expecied {o further deteriorate as
farge exotic herbs and grasses replace the less vigorous native shrubs, herbs and sedges.

By protecting the 4.8 ha area at Site 9 that is also part of the Forrestfield Vegetation complex and corresponds to the 3b community type, the impact
of clearing 0.5 ha at Site 16 will be completely offset. This is a “like for jike” offset that features a significantly larger area of vegetation which is in
very good condition. Site 9 will be linked to Ferraro Brook through the fencing and restoration of pasture land. A trial translocation of the flora

present at the Speedway site will also be included at Site 9. Monitoring of the vegetation health will be undertaken at the gquadrat locations
established during the second vegetation survey.

The complete species lists from all
survey/relevant sites should be provided to
enable the species composition to be
compared to refevant floristic communities as
described in the Gibson report {communities
3b and 20b). Quadrat based spring surveys
(i.e. these need to be done very soon)
should ideally be compieted for sites 9 and
16, and any other patches of remnant
vegetation that are propesed for clearing, or
may otherwise be impacted by the proposal
{eq. by hydrological impacts). Plot-based
data {10m x 10m) sampled in spring will
provide & better comparison with the dataset
in the Gibson report, and the results of this
work should alsc be provided for
assessment,

Attachment 2 shows the complete species list of all flora located with the project area. Plot based 10 m x 10m surveys were
conducted at Location 16 and Location 9. A comparison of the results of the plot based surveys and oppurtunistic flora surveys to
Gibson et. al. (1994) is given in Section 4.8.1. The foliowing text was inserted:

The second survey was aimed specifically at Sites 9 (Sandslope), 16 (Speedway} and Mullins sumpland located to the west of Site 16 (Mattiske
Consulting 2003). A summary of the three sites is shown in Table 5. There is some variation in floristic data between the two surveys at Site 16.
The Mattiske Consulting sampling took place two years afterwards slightly earfier in the season and was concentrated on the good quality vegetation
in the south west corner of the speedway site.

Tabie 5: Vegetation description Sites 9, 16 and Mullins Sumpland

Location Vegetation description Bush Forever Scale Rating
Sandslope - | Sandslope (Site 9) is 2 Darling Scarp foothilt surrounded by pastoral land. It featured sandy | The conditon scale rating
Site 9 soils over laterite, which occasionally oufcropped. The vegetation consisted of Open Forest | (Government of  Western
of Eucalyptus marginata subsp. marginata with occasional Corymbia calophylia, Banksig | Australia 2000) of both guadrats
grandis, Banksia aftenuats and Xylomelum occidentale trees over a Low | was good (4) to very good (3).
Shrubland/Sedgeland of Xanthorrfoea spp., Tetraria octandra, and a variety of native herbs.
Speedway - | Located in a smail area of bushland on a gently-sloping sandy substrate to the south-west of | The condition scale rating
Site 16 an abandoned speedway track. The vegetation consisted of Open Forest of fucalypius | (Government of Western
marginata subsp. marginala with occasional Corymbia calophylla and Banksia spp. over a | Australia 2000) of both quadrats
diverse range of understorey species dominated by Xanthorrhoea preissiy. was very goad (3).
Mullins Mullins Sumpland was a degraded, seasonally-inundated basin measuring approximately : -
Sumpland 120m x 100m. The fringing vegetation consisted of a few small Melaleuca prefssiana trees
over a Sedgeland of Lepidosperma effusum, Llepidosperma longitudinale and *Isolepis
profifera. It was surrounded by 2 pasture of kikuyu (*Pennisetum dandestinum) and white
dover (*Trifolium repens var. repensy. The preciusion of dampland native species by
= Pennisetum clandestinum and *Isolepis profifera means that the native understorey flora
was largely limited to a few species of sedges occupying very boggy andfor seasonaly-
inundated ground.

The paucity of native flora means that the Mullins Sumpland vegetation does not warrant comparison with communities in a regional context.

Detailed comparisons have been made between the species recorded at the Sandslope - Site 9 and Speedway — Site 16 and the floras {/.e. ‘typical’
and ‘common’ species) listed for Community types 3b and 20b in Appendix 1 of Gibson et @/ {1994). These two sites have been identified as having
vegatation in very good condition cn the Bush Forever Scale. Similarity co-efficients were also calculated from the floristic data recorded in both the
GHD (2003) and Mattiske Consulting (2005) surveys.

Based on the two quadrats carried out at each site, Site 9 recorded 22 (58%) of the 38 typical and common community type 3b spedes and 25
{53%) of the 47 typical and common Community type 20b species. Site 16 recorded 22 (58%) of the 38 typical and common Community iype 3b
species and 23 (49%) of the 47 typical and common Community type 20b species. The similarity coefficients place both Site 9 and Site 16
somewhere between Community type 3b and Community 20b.
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Gibson et al. (1994) found Community type 3b growing on alluvial soils near the Peel-Harvey estuary as well as on better-drained sites within the
Pinjarra Plain unit on the eastern side of the Swan Coastal Plain. Community type 20b was found at the base of the Darling Scarp on Pinjarra Plain
and Ridge Hill Shelf landforms between Byford and Yarloop (Gibson ef 2/ 1994). A description of the 3b and 20 b community types is given in Table
10.

Although the location of the two sites within the Forrestfield Complex would point to the sites corresponding to community type 20b, the dominance
of Eucalyptus marginata and scarcity of Banksia atfenuata at both sites and the greater proportion of typical and common Community type 3b species
found at both sites means that Community type 3b —Corymbia calophylia - Eucalyptis marginata woodlands on sandy clay soils' is a marginally better
floristic match.

If the native plant communities at Sites 9 and 16 are considered in terms of the Gibson et 2/ (1994) community types, they correspond to vuinerable

L& TEC, If Sites 9 and 16 are considered as remnants of the Forrestfield Complex, they have particular regional significance because less than 17.5%

of the original area of Forrestfield Complex vegetation remains. 1In either case the remnants which are less disturbed at Sites 9 and 16 warrant
consu:leranon S0 that the conservatlon values they represent can be retained or managed {Mattiske Consulting 20(}5)

total of about 36 hectares between South West Highway and the raslway (Eng];sh and Blyth, 2000 in Wetland Research and Management, 2005a).
Community types present are 3a, 8 and 10a, as recognised by Gibson et &/, 1994. A general description and category of each community type is
presented in Table 6.

Table 6: Threatened Ecological Community Descriptions

Community General Description Category of threat and criteria met under WA criteria | Category under Commonwealth
Identity EPBC Act
Corymbia calopfylla — Kingia | CR B) #) — Gitically Endangered, current distribution is
SCP 33 australis woodlands on heavy | limited, there are very few occurrences each of which is | EN — Endangered, facing a very high risk
soils, Swan Coastal Plain small andfor isolated and extremely vuinerable to known | of extinction in the wild in the neaf future.
threatening processes.
Herb rich shrublands in clay § VU B) - vulnerable, can be modified or destroyed and would
SCP 8 pans be vulnerable to threatening processes, is restricted in area | Not listed
and/or range and/or is only found at a few locations.
Shrubtands on dry clay flats EN B) ii} — endangered, current distribution is limited, there
are very few occurrences each of which is small andfor -
SCP 10a isolated and extremely wulnerable to known threatening Not listed
processes.
Corymbia calophila —| VN B) The ecological community can be modified or
Eucalypius marginata | destroyed and would be vuinerable to threatening processes,
SCP 3b woodiands on sandy clay scils | is restricted in area ard/or rarge and/or is only found at a | Not listed
of the eastern side of the | few locations.
Swan Coastal Plain
Eastern Banksia asftenuats | EN B) Current distribution is limited, and
andfor Eucalyptus marginala | 1) geographic range and/or number of discrete occurrences,
woodlands and/or area occupied is highly restricted and the community
is currently subject to known threatening processes which
SCP 20b are likely to result in total destruction throughout its range in | Not listed
the short term future (within approximately 10 years)
i) there are very few occurrences, each of which is small
and/or isolated and extremely vulnerable to known
threatening processes

Please provide an updated boundary of the
oroposed land clearing, overlaid with the

Refer to Attachment 3. Attachment 3 shows the clearing envelope and vegetated areas that wiil be affected by the proposat.




locations of the pit outlines and
infrastructure locations, overlaid on & map
that indicates the plant communities and any
other values such as significant flora and
fauna habitat proposed for clearing (or that
may otherwise be impacted by the proposat).

Please provide information on the flora
species composition of the day pan socak
(referred to as Mullin's Sumpland} found in
mining pod P (and comparison with plant
communities as described in the Gibson et al.
{1994) report).

A description of the vegetation and flora located at Mullins sumpland is given in Section 4.8.1.

Refer to the description in
Vegetation Response 2.

A risk based assessment needs to be
performed to determine the likely impacts of
dewatering on vegetation.

Section 8.6 details the groundwater modelling that has been conducted and the expected impact this will cause. The foliowing text
has been inserted into Section 8.6.4:

The 1 m maximum drawdown contour extends beneath vegetation along Ferraro Brook for approximately 200 m. Drawdown in this area is
associated with mining of the western side of the main pit and is not anticipated to be sustained for more than six months. Depth to water in this
area ranges seasonally between 3 to 5 m from surface. It is not anticipated that a short-term drawdown of 1 m will impact vegetation along Ferraro
Brook given the depth to water and seasonal variations. The vegetation along the brook is in poor condition with no understorey present.
Vegetation health in this section of the brook will be monitored through regular photo surveys. Improvemenis to the stream are proposed as
cutlined in Section 8.1. As a contingency, any vegetation loss through water stress will be replaced as part of the site restoration.

Except for vegetation located within the mine pits, drawdown contours are only present beneath isolated trees in paddocks and planted tree belts.
As, such there is limited potential for impact on native vegetation from the dewatering. Regular photo surveys to measure vegetation health will be
conducted in vegetated adjacent mine pits.

Ecological Communities

Most of the vegetation remaining on the
upper slopes in the area of the Forresifield
complex can be placed in a regional floristic
group that is classified as a Threatened
Ecological Community (TEC).

Based on the information presented, Site 16
information (as supplied to CALM) and a visit
to Reserve 16307, the area appears to
support floristic community types 3b andfor
20b. Not all vegetation in the Forrestfield
vegetation compiex has heen sampled and
other floristic community types may occur in
this complex. While the impact of past
clearing and weed invasion are significant in
Reserve 16307, sufficient structure and
diversity of species remain to give this area
regional value.

Other patches in the study area may have
similar values, especially Area 9 and 8. The
Flora and Fauna Survey report (GHD 2003)
refers to the significance of the Speedway
{Reserve 16307) vegetation and its habitat
value for the Quenda.

A discussion of the TEC status of the vegetation on site is given in Section 4.8.1. Refer to Vegetation Response 2.




To better address the values of the
vegetation, the vegetation and flora data for
each plot shouid be included in the Flora and
Fauna Survey report (GHD  2003).
Additionally, further survey work of the TEC's
should be carried out to ascertain
management options for the sites. TEC's are
of high conservation value and off-sets wilt
only be considered when all other reasonabie
attempts to mitigate adverse impacts have
been exhausted, as stipulated by EPA
Position Statement No. 9.

Additional surveys have been conducted to ascertain the TEC status of the vegetation at the site. Refer to Vegetation Response ]
for a discussion of the management and offsets paclkage developed for the proposal, and Vegetation Response 2 for a compariscn
between the vegetation and flora at the site and Gibson et. af (1994).

Surface Water Features

The EPASU acknowledges that the Ferraro
Brook will no longer be dammed as part of
the project, however dewatering still has the
potential to impact surface water features as
stipuiated in page 42 of Bassline Aguatic
Ecosysterm Surveys and Prefiminary Social
Water Requirements,

Refer to Vegetation Response 5.

The study on riparian vegetation was
generally good, however it is recommended
that the potential declared rare flora
Eleocharis sp. be positively identified.

This flora is located well outside the study area of the proposal and is on private land.

The values of the brook appear to have been
identified, however they should be assessed
in context with sodal and ecological values
as stipulated in  Water and Rivers
Commission  Statewide Policy No. 5:
Environmental Water Provisions Policy for
Western Australia 2000.

The ecological and social values identified in the Brooks are described in Section 4.6. An assessment of the impact of the proposal
on these values is given in Section 8.7.4.

Recommendations as stipulated in page 43
of Baseline Aquatic Ecosystem Surveys and
Freliminary Social Water Reguirements are
supported, however further detall on how

The commitments made by Iluka in relation to water resources are outlined in Section 8.6 and are detailed in the Water Resource
Management Plan. The pian will be submitted with the PER,

Tluka will meet these commitmenis is
required.
Hydrogeology

The pre-feasibility report on the impacts of
mining shaliow groundwater resources is
considered informative and logical. However,
more detail will be required on how
commitmenis made by Iluka will be met,
prior to comraencement of mining activities.

These commitments are detailed in the Water Resource Management Plan that will be submitted with the PER.

A plan  outlining the rehabilitation,
remediation and on going monitoring of the
site will need to be included in the closure

The Closure plan details the monitoring program that will be undertaken following the completion of mining. The plan will be
developed and submitted for approval 2 years prior to the cessation of mining.




plan.

Acid Sulfate Soils

Although a sufficient number of investigation
boreholes were drilled to potentially assess
the spatial distribution of sub-surface pyrite
on the mining lease, the number of depth
intervals field-tested in each borehole was
not adequate fo assess whether pyrite was
likely to be present, or to adequately select
samples for laboratory analysis. The
Department  of  Environment  (DoE)
Identification and Investigation of Acid
Sulfate Soils — October 2004 guidelines
recommends field-testing soils at 0.25 metre
intervals down each borehole, whereas
testing in this case appeared to have been
carried out on an opportunistic basis, often
gt depth intervals greater than 1 metre,
Such a testing regime is not capable of
detecting thin pyritic horizons, which are
capable of causing significant environmental
harm if exposed to air.

Further sampling in  line  with DoE
Identification and Investigation of Acid
Sulfate Scils — October 2004 guidelines
should be carried out and added to the acid
sulfate soii investigation data.

It is acknowledged that the borehole density and soil sampling intensity employed at the Waroona Minesite to identify ASS does
not meet the DoE guidelines for the identification and investigation of ASS (DoE, 2001). However, this approach was taken for the
following reasons:

* A meeting with Steve Appleyard and Stephen Wong (DoE) was held on the 26" April 2005 to discuss the drilling and soil
sampling requirements for large-scale mining activities, where a considerable amount of information is known regarding the
geology, stratigraphy, soils and hydrogeological conditions of the area. It was agreed at this meeting, that for such mining
operations, drilling and soil sampling for the identification and investigation of ASS could be conducted in two phases, with the
first phase consisting of a broad low-density drilling and sampling program in order to identify potential *hotspot’ areas across
the whole site. A second, high density drilling and sampling program, targeting only those “hotspot’ areas identified from the
first phase, would follow this first phase and would adhere to the DoE drilling and soil sampling requirements. At the Waroona
Minesite no "hotspot’ areas were identified during the first-phase of drilling, and consequently it was not necessary to conduct
further drifling at a greater density.

= Oxidising conditions predominate throughout the Waroona Minesite in response to the elevated topography, deep
groundwater and the predominately sandy nature of the soils {(including the orebody). Conseguently, any Potential Acid
Sulfate Soils (PASS) within the Superficial Formations (i.e. Coliuvial sands, Yoganup Formation - orebody) are likely to have
been previcusly oxidised to form Actual Acid Sulfate Soils (AASS). No AASS (pHw < 4) have been observed within the Warcona
Minesite.

» Inthe Waroona Minesite the orebody is generally contained within the deep sands that extend from the seil surface to a depth
of 6 — 10 m (Yoganup Formation). These sands are weil oxidised, as evidenced by the bright yeflow soil colour, and are well
drained. The pH of these sands varies from 5.5 — 6.5 and subsequently do not represent AASS. Minimal groundwater
drawdown will occur over most of the mining area, and therefore any PASS occurring within the basement Leederville
Formation are unlikely to be disturbed.

Sampling also appears to have been
constrained by a “pedological” conceptual
model for the distribution of pyrite in the
sub-surface, which may have influenced the
soil testing, and sampling program. That is,
there is an underlying assumption that the
pyrite was formed at the same time as soils
formed, whereas it is more likely in this
region that pyite would have been
subsequently  formed by  groundwater
interactions with sub-surface materials,
particularly within the ore zone. This so-
cafled “authigenic” pyrite is  commonly
associated with mineral sand deposits.
Further detailed testing below the water
table within the ore zone is required to
determine whether this is also the case for
this deposit.

In the Waroona Minesite the orebody is contained within the Yoganup Formation. This formation was deposited as a single
depositional event and consists primarily of sands and clayey sands that generally extended from the soil surface to a depth of
between 6 to 10 m. The majority of the orebody within the Waroona Minesite occurs above the watertable, and subsequentiy it is
well drained and oxidised, limiting the potential for ASS formation. Itis only on the western, low-lying side of the western minepit,
where the Yoganup Formation extends below the Guildford Formation, that the orebody occurs below the water table. In this area
the groundwater moves rapidly in response to the large hydraulic conductivity the sandy soils (5 m/day) and the large hydraulic
gradient that exists at the Darling Scarp. In addition, the Yoganup Formation to the east of the Guildford Formation extends to the
soil surface, and subsequently water moving through this zone is generaily well aerated. Based on these observations, it is
therefore unlikely that the conditions favouring ASS formation cccur, and the occurrence of ASS is not expected.

Given that microcrystalline pyrite  is
extremely reactive when exposed to oxygen,
the use of an air-circulation griiling fechnique

The use of an air-circulation drilling technique, which uses air and water to recover the soil sample, has been used at several other
sites along the Swan Coastal Plain, including Gingin and Cloverdale. At these sites the DoE have been consuited regarding the
drilling and soil sampling technique. With regards to the potential oxidation of highly reactive microcrystalline pyrite in response




is not appropriate for sampling ASS and may
produce misleading sample analyses. That
is, results for reduced inorganic sulfur levels
presented in the investigation report may
underestimate the actual concentrations in
soils and sediments.

This needs to be taken into consideration
when analysing results from previous
sampling. Further sampling should be carried
out using drilling techniques that do not use
air circulation.

to air that is used during drilling, if any oxidation was to eccur then the released acidity would be detected in the actual acidity
{TAA) and $ trails (KCl extractable S). At the Waroona Minesite the TAA and S.q are below the DoE action criteria {18 mol H*/t for
TAA; 0.03 % for Sia), and subsequently no oxidation of highly reactive microcrystalline pyrite is likely to have occurred in response
to drilling, Similar results have been obsetved at the other sites, and it is therefore considered that the air-circulation drifling
technique used at the Waroona Minesite was acceptable.

Data provided with reports that accompany
the PER for the mining proposal indicate that
groundwater in the Superficial aquifer near
Waroona generally has a pH of less than 6
and & low alkatinity — that is the groundwater
has a net acidity and only has limited
capability of buffering changes in pH
triggered by  adidification  reactions.
Additionally, subsoils in the area are
commonly acidic and have a low cation
exchange capacity, which also makes them
vulnerable to further acidification that could
be triggered by a declining water table.

These factors, combined with regional
declines in the height of the water table
caused by a 30 year period of below average
rainfall, increase the risk that mine
dewatering will further acidify groundwater
and increase concentrations of metals,
sulfate, nitrate and arsenic in groundwater.
This is of particular concern because the
Leederville aquifer {which is used for public
water supply) receives recharge from the
superficial aguifer under part of the mining
lease.

This issue needs to be considered and
strategies for managing acidification of
groundwater be developed.

As no PASS occurs within the Waroona Minesite, it is unlikely that any acidification of the superficial groundwater, and subsequent
release of metals, will occur in response to mine dewatering.

Air Quality

The Air Quality Management Branch has not
formally reviewed the A  Dispersion
Modelling of Fugitive Particulate- Warcona
Mine report at this time. This wili be formally
reviewed during the public review period.
However, from preliminary review carried out
by the EPA Service Unit:

Page 4 of the Air Dispersion Modelling of

The need for the Health Risk assessment has been reviewed and will not be carried out.




Fugitive Particulate- Waroona Mine report
refers to the creation of a Heath Risk
Assessment for dust and metals report.
When will this document be made available?

When will the ‘Dust Management Plan’ as
committed to, be available for assessment?

The Dust Management Plan will be submitted with the PER.

Noise

The report was considered to be an
appropriate assessment of naise impacts for
the proposal. However, it was noted in
section 3.2 and section 5 that a 7dB
reduction has been assumed to apply to all
mebile equipment as a means of reducing
noise to neighbouring residents. The
consultant highlights that a 7 dB reduction
for this type of equipment is "at the limit of
currently available noise controls and may
not be fully realisable".

In light of this it is necessary for the acoustic
report to predict noise emission levels to the
nearest residents with standard sound power
levels for all the mobile equipment. A
comparison can then be drawn between the
two models that will demonstrate the
effectiveness of the proposed noise control
medifications. It will also provide some
guide as to worst case noise emissions, if the
7 dB reduction proposed turns out not to be
fully realisable.

The 7 dB attenuation of mobile equipment is based on measured attenuation of equipment noise level current used by Iluka.

The major contributor to the noise levels at Waroona is from mobile equipment. In the event that a noise attenuation of 7 dB was
not fully realisable on this equipment, the worst case noise level at any sensitive receiver would be 7 dB higher than indicated in
the PER.

When will the 'Noise Management Plan” as
committed to, be avaitable for assessment?

The Noise Management Plan wili be submitted with the PER.

Closure

When will the 'Closure and Rehabilitation
Plan® as committed, be available for
assessment? This section of the PER will
most likely require modification in light of
further discussions regarding newly identified
TEC's within the project area.

The Closure plan will be developed and submitted for approval 2 years prior to the cessation of mining.
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APPENDIX 1 List of vertebrate fauna species recorded or predicted to occur in the
various habitats of the Waroona Mineral Sands Project Area.

Key

Data sources
WAM = Western Australian Museum database
10/03 GHD field survey
9/05 Ninox field survey (to be completed)
orT = Ninox unpublished & personal data
(Those left blank indicate species distribution maps only)

Conservation Status - Western Australia
CR = Critically Endangered under the Wildlife Conservation Act 1950
vu = Vulnerable under the Wildlife Conservation Act 1950
OP Other Specially Protected Fauna under the Wildlife Conserval
P# Listed under CALM’s Priority Fauna list

Conservation Status - Commonwealth

v = Vulnerable under the EPBC Act 1999
E = Endangered under the EPBC Act 1999
J = JAMBA treaty
C = CAMBA treaty
Significant Bird Species (Table 15 Bush Forever Vol. 2)
RD = Habitat specialists with a reduced distribution o
RP = Wide-ranging species with reduced populations wan Coastal Plain locally extinct
©IWAMI10/03| 9/05 | OT
BIRDS
CASUARIIDAE
Dromaius noveahollandigy X
PHASIANIDAE
Coturnix pectoralis
ANATIDAE
Cygnus atray Black Swan X
Tadorna tgdornoides Australian Shelduck X X X
ustralian Wood Duck X X X
Grey Teal X X X
Pacific Black Duck X X X
Tachybaptus novaek | , f Australasian Grebe X X X
PHALACROCORAGIDA
FPhalacrocorax .S‘ulcz'rost 4 Little Black Cormorant X X
Phalacrocorax melanoleficos Little Pied Cormorant X
ARDEIDAE
Ardea pacifica White-necked Heron X X
Ardea novachollandiae White-faced Heron X X X
Ardea alba Great Egret| C X
Ardea garzetta Little Egret X
Ardea ibis Cattle Egret] C X
Nycticorax caledonicus Rufous Night Heron| RP X
THRESKIORNITHIDAE
Plegadis falcinellus Glossy Ibis] C X
Threskiornis molucca Australian White Ibis X X X

Ninox Wildlife Consulting — September 2005
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Status | S \wam|1003] 9/05 | OT
Threskiornis spinicollis Straw-necked Ibis X X X
Platalea regia Royal Spoonbill X
Platalea flavipes Yellow-billed Spoonbill X
ACCIPITRIDAE
Elanus caeruleus Black-shouldered Kite X X
Hamirestra isura Square-tailed Kite| RP
Hallastur sphenurus Whistling Kite| RP X
Accipiter fasciatus Brown Goshawk| RP X
Accipiter cirrhocephalus Collared Sparrowhawk|{ RP
Aquila morphnoides Little Eagle] RP
Aguila audax Wedge-tailed Eagle| RP X
Circus assimilis Spotted Harrier
Circus approximans Swamp Harrier
FALCONIDAE
Falco berigora X
Falco cenchroides X
Falco longipennis
Falco peregrinus f X
TURNICIDAE
Turnix varia X X
RALLIDAE
Porphyrio porphyrio
Gallinula ventralis
Gallimula tenebrosa
Fulica atra
CHARADRIIDAE
Vanellus tricolor X
Charadrius ruficapilly ed-Clppe X
Charadrius melanops B!ack—frog;@;%r Dotterel X
Evythrogonyus g;z U5 J-kficed Dotterel X
Common Bronzewing| RD X X X
Crested Pigeon X X
© § Forest Red-tailed Black-Cockatoo] P3 | X | X | X
¥ Carnaby's Cockatool BE/VU | X | X X
Baudin's Cockatoo| V/VU | X X X X
: Galah X X X
Giossoput.’a porphy ocepf:c‘ﬁa Purple-crowned Lorikeet X
Polytelis anthopeplus ¥ Regent Parrot X | X X
Platyeercus zonarius Australian Ringneck X1 X | X X
Flatycercus spurius Red-capped Parrot X X X X
Platycercus icterotis Western Rosella| RP X X
Neophema elegans Elegant Parrot X X X
CUCULIDAE
Cuculus pallidus Pallid Cuckoo X | X X
Cacomantis flabelliformis Fan-tailed Cuckoo X X
Chrysococcyx basalis Horsfield's Bronze-Cuckoo X X
Chrysococcyx fucidus Shining Bronze-Cuckoo X X X
STRIGIDAE

Ninox Wildlife Consulting - September 2005
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Status | WU waAM|10/03| 9105 | OT
Ninox novaeseelandiae Southern Boobook X
TYTONIDAE
Tyto novaehallandiae Masked Owl] RP X
Tvto alba Barn Owl X X X
PODARGIDAE
Podargus strigoides Tawny Frogmouth X | X
AEGOTHELIDAE
Aegotheles cristatus Australian Owlet-nightjar X X
APODIDAE
Apus pacificus Fork-tailed Swift| J/C
HALCYONIDAE
Todiramphus sanctus Sacred Kingfisher X
MEROPIDAE
Merops ornatus Rainbow Bee-¢at X
CLIMACTERIDAE e
Climacteris rufa Rufous Tr gcreepé; i
MALURIDAE .
Malurus splendens X X
Stipiturus malachurus X |1 X g
PARDALOTIDAE
Pardalotus punctatus
Pardalotus striatus X | X X
ACANTHIZIDAE
Sericornis fiontalis X | X X
Smicrornis brevirosiris
Gerygone fusca X X
Acanthiza apicalis X X
Acanthizia inornata X
Acanthizia chrysorrhoa X X
wn Honeyeater X X X
Singing Honeyeater X X X
Iow-plumed Honeyeater| RD
#Brown-headed Honeyeater X
‘Western White-naped Honeyeater| RP X X
New Holland Honeyeater| RP X X
Phylidonyris nigra White-cheeked Honeyeater] RP X X
Phylidonyris melanop Tawny-crowned Honeyeater] RP X
Acanthorhynchus superciljos Western Spinebill X X
Manaorina flavigula Yellow-throated Miner] RP X X
Anthochaera lunulata Western Little Wattlebird] RP X X
Anthochaera carunculata Red Wattlebird X X X X
Ephthianura albifrons White-fronted Chat X X
PETROICIDAE
Petroica multicolor Scarlet Robin| RD X X X
Petroica goodenovii Red-capped Robin X X
Petroica cucullata Hooded Robin| RD X X
Fopsaltria ausiralis Yellow Robin| RD X
Eopsaltria georgiana White-breasted Robin| RD X X
NEOSITTIDAE

Ninox Wildlife Consulting — September 2005
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Lit.

Sminthopsis gitberti

Status Rev. WAM|10/03| 9/05 | OT
Daphoenositia chrysoptera Varied Sittella| RD X X
PACHYCEPHALIDAE
Pachycephala pectoralis Golden Whistler; RD X X X
Pachycephala rufiventris Rufeus Whistler X X
Colluricincla harmonica Grey Shrike-thrugsh| RD X X X
DICRURIDAE
Mylagra inquieta Restless Flycatcher] RD X
Rhipidura fuliginosa Grey Fantail X X X
Rhipidura leucophrys Willie Wagtail X1 X1 X X
Grallina cyanolenca Magpie-lark X X
CAMPEPHAGIDAE s,
Coracina novaehollandiae Black-faced Cuckoo-shrike| X X
Coracing maxima Ground Cuckoo-shrike] &% X
Lalage tricolor White-winged Trillér
ARTAMIDAE
Artamus personatus Masked Woodswallo
Artamus cinereus &
Artamus cyanopterus e
CRACTICIDAE
Cracticus torquatus X X X
Cracticus tibicen X1 X X
Strepera versicolor X X X
CORVIDAE
Corvus benneiti
Corvus coronoides X
HIRUNDINIDAE
Hirundo neoxena X | X X
Hirundo nigricans  #5% , X
ZOSTEROPIDAE N
Zosterops lateralls X X
Australian Reed-warbler X
Little Grassbird X
Rufous Songlark X
Brown Songlark X
Dicaeum hirundinace; Mistletoebird X
PASSERIDAE
Stagonopleura oculata Red-eared Firetail X 1 X
MOTACILLIDAE
Anthus australis Australian Pipit X X
NATIVE MAMMALS
TACHYGLOSSIDAE
Tachyglossus aculeatus Echidna X
DASYURIDAE
Antechinus flavipes Mardo X
Dasyurus geaffroii Chuditch| V X
Phascogale tapoatafa Wambenger| P4 X
Gilbert's Dunnart X

Ninox Wildlife Consulting — September 2003
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Status | 1 lwaM|10/03| 9/05 | OT
Sminthopsis griseoventer Grey-bellied Dunnart X
PERAMELIDAE
Isoodon obesulus fusciventer Southern Brown Bandicoot] P4 X X
MACROPODIDAE
Macropus fuliginosus Western Grey Kangaroo X X
Macropus irma Western Brush Wallaby| P4
PHALANGERIDAE
Trichosurus vulpecula vulpecula Common Brushtail Possum X | X
BURRAMYIDAE
Cercartetus concinnus Western Pygmy-possum X
VESPERTILIONIDAE
Chalinolobus gouldii Gould's Wattled Bat
Chalinolobus morio Chocolate Wattled Bat
Falsistrellus machenziei Western False Pipistrel
Nyctophilus geoffroyi Lesser Long-cargd Bat
Nyctophilus gouldii Gould’s Long-gared Batl*
Nyctophilus timoriensis Greater Lop@ieared Bat
Vespadelus regulus Sout, st Bat
MOLOSSIDAE
Mormopterus planiceps Southern Freetaticha!
Tadarida ausiralis ite-striped Freetail-bat
MURIDAE
Hydromys chrysogaster X
AMPHIBIANS
HYLIDAE
Litoria adelaidensis Slender Tree Frog X
Litoria moorei S X X
MYOBATRACHIDAE '
Heleioporus eyrej Moaning Frog X X X
Heleioporug / Sand Frog X X
tes dorsalis Banjo Frog X
] Quacking Frog X X1 X X
Glauert’s Froglet X X
Crinia insighi Squelching Frog X X X
Geocrinia leai Lea’s Frog X | X
Myobatrachus goult Turtle Frog X
Pseudophryne guenthe Crawling Frog X
REPTILES
CHELUIDAE Freshwater Turtles
Chelodina oblonga X | X
AGAMIDAE
Pogona minor X X
GEKKONIDAE
Crenadactylus ocellatus X X
Diplodactylus granariensis X
Diplodactylus polyophthalmus X X
Underwoodisaurus milii X X | X
Christinus marmoraius X X

Ninox Wildlife Consulting — September 2005
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Status T IWAMI10/031 9/05 1 OT

Gehyra variegata

PYGOPODIDAE

Aprasia repens

Delma fraseri

Delma grayii

Lialis burtonis

Pygopus lepidopodus

SCINCIDAE

Acritoscincus trilineatum

Cryptoblepharus plagiocephalus

Ctenotus fallens

] e

Crenotus impar

Crenotus labillardieri

Egernia kingii

Egernia luctuosu

Egernia napoleonis

Egernia pulchra

Glaphyromorphus gracilipes

Hemiergis initialis

Hemiergis quadrilineata

Lerista distinguenda

Lerista elegans

Lerista lineopunctulata

Lerista microtis

Menetia greyii

Morethia linecocellata
Morethia obscura

L[] 4

Tiliqua occipitalis

Tiliqua rugosa
VARANIDAE

b
P Et el

>

>l

Pl e

w<|
~

BOIDAE
Morelia spilota imbri

b
>

QP

ELAPIDAL

Acanthophis antarcticus’

Elapognathus coronata

Neelaps bimaculatus

Notechis scutatus

Parasuta gouldii

Parasuta nigriceps

Psendonaja affinis

Pseudonaja nuchalis

Simoselaps bertholdi

Simoselaps semifasciatus

S B B e e e el
e P Rl Il e
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Status Lit. WAM|10/03| 9/05 | OT
Rev.

INTRODUCED SPECIES
BIRDS

COLUMBIDAE

Columba livia Feral Pigeon X

Streptopelia senegalensis Laughing Turtle-Dove X X X
Streptopelia chinensis Spotted Turtle-Dove X

HALCYONIDAE
Dacelo novaeguineae Laughing Kookaburra X X X x

MAMMALS
MURIDAE

Mus musculus

Rattus rattus
LEPORIDAE
Oryetolagus cuniculus
CANIDAE

Vulpes vulpes
FELIDAE

Felis catus

House Mouse|,

Ninox Wildlife Consulting — September 2005



Attachment 2: Flora Lists



BI.

APPENDIX B: SUMMARY OF VASCULAR PLANT TAXA RECORDED AT SITE 9, SITE 16

AND MULLINS SUMPLAND, WAROONA IN OCTOBER 2003 (GHD)
AND AUGUST 2005 (MATTISKE)

* denotes introduced taxon; + -+ indicates dominant or subdominant taxon

Site 9 Site 16 Mulins
sumpland
Taxa GHD Mattiskel GHD Mattiske| Mattiske
Acacia applanata + +
* Acacia longifolia subsp. longifolia -+
Acacia pulchella var, glaberrima + +
Adenanthos meisneri + +
Agrostocrinum scabrunt +
Amphipogon turbinatus +
Anigozanthos manglesii +
Aotus gracillima +
* Arctotheca calendula +
Baeckea camphorosmae + +
Banksia attenuata + + +
Banksia grandis + + +
Baumea preissii subsp. laxa +
Billardiera fraseri +
Billardiera sp. +
Borya sphaerocephala +
Bossiaea eriocarpa + +
Bossiaea oFnata + +
Brachysema sp. +
* Briza maxima + + +
Burchardia umbellata + + + +
Caesia micrantha +
Caladenia flava +
Cassytha racemosa forma pilosa +
Chamaescilla corymbosa 4 + +
Conastylis aculeata +
Conostylis Juncea + +
Conostylis setigera + + +
Corymbia calophylla + + +
! Craspedia variabilis +
Cyathochaeta sp. +
Dasypogon bromeliifolius +
Daviesia physodes +
Desmocladus SJasciculatus + + +
Desmocladus Hfexuosus +
Drosera erythrorhiza subsp. ?collina +
Drosera Tintricata +
Drosera macrantha + +
Drosera pallida + +
Drosera stolonifera subsp. stolonifera +
? Drosera rosulata +
* Ehrharta +

longiflora
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APPENDIX B: SUMMARY OF VASCULAR PLANT TAXA RECORDED AT SITE 9, SITE 16

AND MULLINS SUMPLAND, WAROONA IN OCTOBER 2003 (GHD)
AND AUGUST 2005 (MATTISKE)

* denotes introduced taxon; + + indicates dominant or subdominant taxon

Site 9 Site 16 Mullins
sumpland
Taxa GHD Mattiske] GHD Mattiske] Mattiske
* Eragrostis curviila +
Eucalyptus marginata subsp. marginata + - + +t
Gompholobium  marginata +
Gompholobium  knightianum +
Gompholobium tomentosum + +
Gonocarpus hexandrus subsp. Thexandrus +
Grevillea guercifolia + +
Grevillea wilsonii +
Haemodorum discolor +
Haemodorum laxum + + + +
Hakea amplexicaulis + +
Hakea lissocarpha +
Hakea ruscifolia + +
Hibbertia hypericoides + + + +
Hibbertia Trupicola +
* Holcus lanatus +
Hovea trisperma +
Hovea trisperma var. grandiflora +
Hybanthus foribundus +
Hypocalymma robustum + +
* Hypochaeris glabra + +
Hypolaena exsulca +
Isolepis cernua var. seriformis +-
* Isolepis prolifera +
Jacksonia Jurcellata + +
Jacksonia spinosa +
Jacksonia sternbergiana + + +
* Juncus microcephalus +
Juncus planifolius +
Kennedia prostrata + + + +
Kingia australis 1 +
Kunzea pulchella +
Labichea punctata + + L
Lagenophora huegelil 1 +
Lepidosperma effitsum -
Lepidosperma gracile +
Lepidosperma leptostachya +
Lepidosperma longirudinale + ++
. Lepidosperma Squamatum + I 4 +
Lobelia alata +
Leschenaultia biloba +
Levenhookia sp. +
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APPENDIX B: SUMMARY OF VASCULAR PLANT TAXA RECORDED AT SITE 9, SITE 16

AND MULLINS SUMPLAND, WAROONA IN OCTOBER 2003 (GHD)
AND AUGUST 2005 (MATTISKE)

* denotes introduced taxon; + + indicates dominant or subdominant taxon

Site 9 Site 16 Mullins
sumpland

Taxa GHD Mattiske] GHD Maitiske| Mattiske
Lomandra caespitosa +
Lomandra nigricans +
Lomandra odorg +
Lomandra sericea + +
Lomandra sonderi + +

* Lotus subbiflorus +
Melaleuca scabra +
Melaleuca lateritia +
Melaleuca preissiana +
Melaleuca thymoides +
Mesomelaena tetragona + + +
Microtis sp. +
Neurachne alopecuroides -+
Nuytsia Horibunda + +
Opercularia apiciflora +
Opercularia echinocephala +
Opercularia vaginata +
Orchidaceae sp. +

* Ornithopus sativis +

* Paspalum urvillei +
Patersonia occidentalis +

* Pennisetum clandestiinum +
Pentapeltis peltigera + + +
Persoonia elliptica +
Phyllanthus calycinus + + +
Pimelea imbricata +
Ptilotus manglesii + +
Pyrorchis nigricans +

* Romulea Hfava var. minor +

* Romuleu rosea + +
Scaevola calliptera + +

! Scaevola Fepens var. repens + +
Scaevola pilosa +
Schoenus Hanatus +
Schoenus sp. +

* Solanum nigrum +

* Sonchus asper +

* Sonchus oleraceus +
Sowerbaea laxiflora + 8
Sphaerolobium medium + +

5 Sphaerolobium  pilosa +
Stylidium brunonianum +
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APPENDIX B: SUMMARY OF VASCULAR PLANT TAXA RECORDED AT SITE 9, SITE 16

AND MULLINS SUMPLAND, WAROONA IN OCTOBER 2003 (GHD)
AND AUGUST 2005 (MATTISKE)

* denotes introduced taxon; + + indicates dominant or subdominant taxon

Site 9 Site 16 Mullins
sumpland
Taxa GHD Mattiske] GHD Matfiske| Mattiske
Stylidium ciliatum +
Stylidium Trhynchocarpum +
Synaphea Tgracillima +
Tetraria capillaris + +
Tetraria octandra ++ A+t
Tetrarrhena laevis + + +
Thelymitra sp. (yellow) +
Thysanotus sparteus +
Trichocline spathulatum +
Tricoryne elatior +
* Trifolium repens var. repens +
* Ursinia anthemoides +
¥ Watsonia meriana var. bulbilifera +-
Xanthorrhoea gracilis + ++ +
Xanthorrhoea preissii t ++
Xanthorrhoea sp. +
Xanthosia huegelii + +
Xylomelum occidentale + + + +

1 . .
Previously known as Craspedia glauca

?Referred to as Drosera rosea by GHD
3 Referred to as Lepidosperma angustatum in Gibson et af . (1994)

* Referred to as Scaevola paludosa by GHD

5 Not listed in FloraBase but included in similarity coefficient calculations on the assumption that

it 1s not a species typical of community types 3b or 20b.



APPENDIX C: SUMMARY OF VASCULAR PLANT TAXA RECORDED AT SITE 9,
SITE 16 AND MULLINS SUMPLAND, WAROONA, AUGUST 2005

* denotes introduced taxon; + + indicates dominant or subdominant species

Site & Site 16 Mullins
Taxa Q9-1| Q9-2{ opp. [Q16-1/Q16-2| opp. | sumpland
Acacia applanata + + + +
* Acacia longifolia subsp. longifolia -
Acacia pulchella var. glaberrima +
Adenanthos meisneri +
Amphipogon turbinatus +
Actus gracillima +
* Arctotheca calendula +
Baeckea camphorosmae +
Banksia attenuata +
Banksia grandis +
Baumea preissii subsp. laxa {(ms} +
Billardiera Jraseri +
Bossiaea eriocarpa +
Bossiaea ornata +
* Briza maxima + + +
Burchardia umbellata + + +
Cassytha racemosa forma pilosa +
Chamaescilla  corymbosa + + +
Conostylis Juncea + +
Conostylis setigera + +
Corymbia calophylia + + +
Dasypogon bromeliifolius + +
Daviesia physodes +
Desmociadus  fasciculatus + + +
Desmocladus  flexuosus
Drosera erythrorhiza subsp. 1collina + +
Drosera Yintricata +
Drosera pallida +
Drosera stolonifera subsp. stolonifera +
* Ehrharta longiflora +
* Eragrostis curvula + +
Eucalyptus marginata subsp. marginata o ++ ++  ++
Gompholobium marginata +
Gonocarpus hexandrus subsp. Yhexandrus +
Grevillea quercifolia +
Haemodorum  laxum + + -+ +
Hakea ruscifolia +
Hibbertia hypericoides + +
Hibbertia Nrupicola +
* Holcus lanatus +
Hovea frispermea +
Hovea trisperma var. grandiflora +
robustum +

Hypocalymma
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APPENDIX C: SUMMARY OF VASCULAR PLANT TAXA RECORDED AT SITE 9,
SITE 16 AND MULLINS SUMPLAND, WAROONA, AUGUST 2005

* denotes introduced taxon; + + inclicates dominant or subdominant species

Site 9 Site 16 Mullins
Taxa Q9-1 l Q9-2] opp. Q16—11Q16-2| opp. | sumpland
* Hypochaeris  glabra + + + + +
Hypolaena exsulca + +
Isolepis cernua var. setiformis +
* Isolepis prolifera +
Jacksonia Sfurcellata +
Jacksonia sternbergiana +
* Juncus microcephalus +
Juncus planifolius +
Kennedia prostrata + +
Kingia australis +
Labichea punctata + +
Lagenophora  huegelii + +
Lepidosperma  effusum ++
Lepidosperma  leptostachyum + +
Lepidosperma  longitudinale ++
; Lepidosperma  squamatum + + +
Lobelia alata +
Lomandra caespitosa +
Lomandra nigricans +
Lomandra odora + +
Lomandra sericeq +
Lomandra sonderi + + +
* Lotus subbiflorus +
Melaleuca lateritia +
Melaleuca preissiana +
Melaleuca thymoides +
Mesomelaena  tetragona + +
Neurachne alopecuroidea +
Nuytsia Floribunda +
Opercularia apiciflora + +
Opercularia echinocephala +
Orchidaceae sp. +
* Ornithopus Sativis +
* Paspalum urvillei +
* Pennisefum clandestinum +
Pentapeltis peltigera + +
Persoonia elliptica +
Phyllanthus calycinus +
Ptilotus manglesii + +
Pyrorchis nigricans
* Romulea fava var. minor + +
* Romulea rosea + +
Scaevola calliptera +




APPENDIX C: SUMMARY OF VASCULAR PLANT TAXA RECORDED AT SITE 9,
SITE 16 AND MULLINS SUMPLAND, WAROONA, AUGUST 2005

* denotes introduced taxon; + -+ indicates dominant or subdominant species

Site 9 Site 16 Mullins
Taxa Q9-1] Q9-21 opp. |Q16-1]Q16-2| opp. | sumptand
* Scaevola repens var. repens +
Schoenus Hanatus +
Schoenus sp. +
* Solanum nigrum +
* Sonchus asper +
* Sonchus oleraceus +
Sowerbaea laxiflora + +
Sphaerolobium  medium + +
Sovlidium ciliatum +
Stylidium MWhynchocarpum +
Tetraria capillaris + + +
Tetraria octandra ++ 4+ ++
Tetrarrhena laevis -+ +
Trichocline spathulata + +
Tricoryne elatior +
* Trifolium repens VAL Fepens -+
* Watsonia meriana var. bulbillifera “+
Xanthorrhoea  gracilis + ++
Xanthorrhoea  preissii ++ +
Xanthorrhoea  sp. + +
Xanthosia huegelii + + +
Xylomelum occidentale -+ +

C3.



Attachment 3: Clearing Envelope
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MEETING No: 882
DATE: 16 March 2006

ENVIRONMENTAL PROTECTION AUTHORITY

BRIEFING NOTE
Subject: Waroona Mineral Sands Project
Briefing Officer(s): Nyomi Bowers
Purpose: FOR DELEGATION TO CHAIRMAN

Note to EPA members

Please note that the attached draft bulletin is in working draft form. Tt is therefore not
recommended that members devote time o providing detailed editorial comments on

the current text.

Background:

lluka Resources Limited (lluka) proposes to develop a new mineral sand mine in the
Peel region of Western Australia. The project is located approximately 1km north of
the township of Waroona, approximately 140km south of Perth (see PER Fig 1
attached report).

The proposal was referred to the EPA on 8 January 2004. The EPA set the level of
assessment at Public Environmental Review (PER) with a 4 week review period on 23
February 2004. This level of assessment was based on the proximity of the mine to
Waroona residents and both direct and indirect impacts to local flora and fauna and

hydrology.
Proposal:
The main components of the proposal include:

3 new mine pits;

Solar drying dams;

Ore concentrator,

Assoctated mine infrastructure; and

Upgrade to Peel Road and intersection of Peel Road and South West Highway.

AW

The project involves the progressive mining of shallow ore bodies for Titanium
minerals and Zircon, using dry mining techniques. The project is expected to yield
245, 000 tonnes of Heavy Mineral Concentrate (HMC) over the 4 year life of the
mine.



Important Issues and/or Needs Statement:

1. Flora and Vegetation

e 124 ha of Forrestfield Complex vegetation and 0.2 ha of Guildford
Complex vegetation will be cleared as a result of mining. Both vegetation
complexes are below 30% of the pre-clearing extent on the Swan Coastal
Plain; and

{3 e 3% ha of the Threatened Ecological Community type 20b will be cleared

as a result of mining;

e 4 declared weeds as listed by the Western Australian Department of
Agriculture are present on the site.

The proponent has been proactive and has committed to offsets including
conservation covenants to mitigate the loss of regionally significant vegetation.
Additionally, the EPASU recommends a condition be imposed requiring the
proponent to prepare a Flora and Vegetation Management Plan incorporating
rehabilitation procedures, completion criteria, weed, dieback and fire control eic.

2. Fauna
e Quenda and Common Brush-tail Possum habitat will be cleared as a result
of mining; and
o Large trees containing hollows utilised by native fauna will be cleared as a
result of mining.

The proponent has committed to retain as many trees with hollows, trees favoured
by black cockatoos and salvaging of trees containing hollows that will be cleared.
To formalise this, the EPASU recommends a condition be imposed requiring the
proponent to prepare and implement a Fauna Relocation and Habitat Plan.

3. Water Resources and Impacts of Gronndwater Drawdown

The proponent has committed to producing a project-wide Water Resources
Management Plan. It would be appropriate to formalise this through a condition
and a recommended condition has been drafted accordingly.

Groundwater drawdown from dewatering has potential for environmental impacts
in two ways:

¢ Through exposure of acid sulphate soils (if present); and,

» Through impacts to adjacent native vegetation (this is most likely to be an
issue at the last pit to be mined — the North Pit — which 1s immediately
adjacent to a TEC area which is to be retained and rehabilitated as an
offset).

The EPASU has recently written to Iluka recommending that it carry out further
work on these two issues (copy of letter attached). Iluka has acknowledged the
significance of these matters and, at the time of writing, is carrying out further
work.



A condition has been drafted requiring the proponent to prepare an ASS sampling
and management plan. (This condition can be deleted if the proponent’s current
supplementary analyses demonstrate that ASS is not a significant issue at this site)

In respect to the North Pit area, a specific condition has been drafted which is
similar to conditions used in the Portman Iron Ore Assessment and the BGC
Lakes Quarry assessment. The condition requires that, prior to dewatering or
productive mining at the North Pit, the proponent should demonstrate that
dewatering can be carried out in such a away that native vegetation will not be
harmed. If this can be demonstrated, the condition then requires the proponent to
develop a detailed vegetation and groundwater monitoring program specifically
for this area. The monitoring program would include designated trigger points
and contingency measures.

4. Rehabilitation and decommissioning

Iluka has been proactive in its approach to rehabilitation and has come forward
with a conceptual rehabilitation and revegetation strategy for the site. It has been
agreed during discussions with EPASU and CALM that it would be best for
rehabilitation/revegetation activities to focus on areas outside the mine path. In
particular, rehabilitation will be carried out in two existing degraded areas of TEC
(areas 8 & 9) adjacent to (but outside) the mine pits. Iluka has also proposed to
revegetate alongm_s( f the nearby brook using local native species. This
will protect the banks™of the brook and provide ecological linkages to the TEC
arcas and a general consolidation of valuable remnant native vegetation in the
area. EPASU proposes that the rehabilitation procedures should be included in the
Flora and Vegetation Management Plan previously discussed.

Additionally, ITluka has committed to prepare a Preliminary Decommissioning
Plan prior to construction and completion of the Final Decommissioning Plan at
least 18 months prior to decommissioning of the site. The EPASU recommends
that this be formalised through a standard condition. The decommissioning plans
would deal not with rehabilitation but with matters such as removal of plant from
the site and identification of any contaminated sites.

Other advice

Dust and noise are covered under “Other Advice”. No public submissions were
received on these issues. It is proposed that these issues be dealt with under
proponent’s Management Actions.

Reference Material:

1. Iluka Resources Limited (2005) Waroona Mineral Sands Project — Public
Environmental Review.



Staff from Government Departments and DoE Divisions Consulted

1.

SVIE VN

Gary Whisson, John Dell, Bronwen Keighery - EPASU (Terrestrial
Ecosystems)

Hamid Mohsenzadeh ~ (Kwinana/Peel Hydrologist)

James Mackintosh — DoE (Kwinana/Peel Region)

Anthony Stuart — DoE (Air Quality)

John MacPherson — DoE (Noise)

Norm Caporn, Daniel Coffey, Val English - CALM

Recommendations to EPA:

1.

the EPA adopts the assessment strategy and draft EPA Report and
Recommendations; and

the EPA delegate to the Chairman for finalisation and release of the EPA
Report and Recommendations.
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Environmental Protection Authority

EPA Service Unit
Environmental Impact Assessment Division

MEMO

To: GARY WHISSON, Manager Terrestrial Ecosystems, Ecological Systems Branch
JOHN DELL, Environmental Officer, Ecological Systems Branch

From: NYOMI BOWERS, Environmental Officer, Mining and Industrial Assessments
Branch

Date: October 28, 2005

Our Ref: 132/04

Project: lluka Resources Ltd - Waroona Mineral Sands Project (Public Environmental
Review)

Gary & John,

Please find attached the Final PER document for the lluka Resources — Warcona Mineral
Sands Project.

Please note the Public Review Period is from 31 October 2005 to 28 November 2005.

The Mining and Industrial assessments Branch requires advice from the Ecological Systems
Branch in relation to the adequacy of investigation and management of specific
environmental factors/issues related to the project.

Could you please provide this advice and any other comments you may have by Monday 28
November 2005 to the Mining and Industrial Assessments Branch.

Thanking you in anticipation of your assistance. If you require further information or will be
unable to meet this timeline, please contact me on 9222 7139.

Kind Regards
Nyomi e
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INVITATION

The Environmental Protection Authority (EPA) invites people to make a submission on
this proposal.

lluka Resources Limited proposes to develop an open cut mineral sands mine, located
approximately 1km north of the township of Waroona. The mine will include the
construction of: 3 mine pits, solar drying dams, ore concentrator, upgrade to Peel Road
and it's intersection with Scuth West Highway and associated mine infrastructure. The
life of the project is expected to be approximately 4 years.

In accordance with the Environmental Protection Act, a PER has been prepared which
describes this proposal and its likely effects on the environment. The PER is available
for a public review period of 4 weeks from Monday 31 October 2005, closing on
Monday 28 November 2005,

Comments from government agencies and from the public will assist the EPA to prepare
an assessment report in which it will make recemmendations to government. If you are
able fo, the EPA would welcome electronic submissions in particular, emailed to the
project assessment officer or via the EPA’s Website (see address below).

Where to get copies of this document:

Printed copies of this document may be obtained from fHluka Resources reception,
Level 23, 140 St Georges Terrace, Perth WA 6000 at a cost of $10,

Copies may also be obtained from www.iluka.com
Why write a submission?

A submission is a way to provide information, express your opinion and put forward your
suggested course of action - including any alternative approach. It is usefut if you
indicate any suggestions you have to improve the proposal.

All submissions received by the EPA will be acknowledged. Submissions will be treated
as public documents unless provided and received in confidence subject to the
requirements of the Freedom of Information Act, and may be quoted in fuil or in part in
each report.

Why not join a group?

If you prefer not to write your own comments, it may be worthwhile joining with a group
or other groups interested in making a submission on similar issues. Joint submissions
may help to reduce the workload for an individua! or group, as well as increase the pool
of ideas and information. If you form a small group {(up to 10 people) please indicate all
the names of the participants. If your group is larger, please indicate how many people
your submission represents.

Developing a submission

You may agree or disagree with, or comment on, the general issues discussed in the
PER or the specific proposals. It helps if you give reasons for your conclusions,
supported by refevant data. You may make an important contribution by suggesting
ways to make the proposal environmentally more acceptable.



When making comments on specific proposals in the PER:

. clearly state your point of view;
. indicate the source of your information or argument if this is applicable;
. suggest recommendations, safeguards or alternatives.

Peints to keep in mind

By keeping the foilowing peints in mind, you will make it easier for your submission to be
analysed:

< attempt to list points so that issues raised are ¢lear. A summary of your submission
is helpful,

+ refer each point to the appropriate section, chapter or recommendation in the PER;

« if you discuss different sections of the PER, keep them distinct and separate, so
there is no confusion as te which section you are considering;

+ attach any factual information you may wish to provide and give details of the source.
Make sure your information is accurate,

Remember to include:

your name,

. address,

. date; and

. whether you want your submission to be confidential.

The closing date for submissions is: Monday 28 November 2005

The EPA prefers submissions to be sent in electronically. You can either e-mait the
submission to the project officer at the foliowing address:

nyomi.bowers@environment.wa.gov.au
OR

use the submission form on the ERPA's website:

www.epa.wa.gov.au/submissions.asp and click on the EIA Assessment
Submission option

OR

if you do not have access t¢ e-mail then please post your submissicn to;
The Chairman

Environmental Protection Authority

PO Box K822

PERTH WA 6842

Attention: Nyomi Bowers



Huka Resgurces Limited

EXECUTIVE SUMMARY

Iluka Resources Limited (Liuka) proposes to establish a mineral sands mine 1 km north of
the town of Waroona, approximately 140 km south of Perth. The Warocna Project is being
developed to continue Iluka’s existing mining and processing of titanium minerals and
zircon.  Under this project an existing concentrator will move from the Capel region to
Waroona for four years to process ore from the Waroona mine. The Waroona orebody
contains suitable quality material to process within the existing capacities of the Capei
processing plant. This will aliow continuation of titanium mineral and zircon production and
supply to the market, with the associated economic benefits of this activity.

Project Description

Pre-production activities are proposed to commence in the 2™ quarter 2006, with production
beginning in the 3 quarter 2006 continuing for four years. Decommissioning and final
rehabilitation will take a further three years.

Three pits will be mined progressively by dry mining techniques utilising a combination of
scrapers, front end loaders, excavators and haul trucks. Ore will be fed to the screenplant
and supplied as sturry to the concentrator. The concentrator will operate at a nominal 300
tonnes per hour ore throughput. Mining will occur during dayshift only, with the screenplant
and concentrator operating continuously.

Heavy Mineral Concentrate (HMC) will be transported by road and treated at the existing
Capel processing plant. Solar drying dams will be created on backfilled pits to dry the clay
tails. Additional solar drying dam space is required off the mining path to provide sufficient
drying area. Each pit will be backfilled with overburden on completion of mining. Pits will
be progressively rehabilitated following mining, tailings and backfilling schedules.

The concentrator and screen plant will be located at the end of Peel Road. Workshops, fuel
storage, raw water dam, offices and other infrastructure will be located in close proximity to
the concentrator. The infrastructure has been placed to minimise visual impact and noise
levels. The key characteristics of the proposal are outlined in the following table.

Characteristic Description
MINE

Life of Mine (Mine Production) 4 years

Size of Ore Body 10.8 million tonnes

Area of Disturbance 184 ha

Vegetation Disturbance 21.2 ha

Hours of Operation 7am — 7pm, Monday to Saturda

Equipment Mining Unit

Concentrator
Nominal Processing Rate 300 tonnes per hour
Hours of Operation 24 hours day, 7 days week

Waroona Minerai Sands Project — Public Environmental Review Page |



Iluka Rescurces Limited

Characteristic

Description

Heavy Mineral Concentrate production

245,000 tonnes per year

Superficial - 300 ML per year
Purchased - 2000 ML per year

126 return trucks (252 total journeys)
per week

Water Supply Sources

HMC Transport

The mine will be staffed with approximately 20 on-site Iluka personnel and 40 earthmoving
contractors. Administration, mine planning, mine geology, surveying, metallurgy,
environmental and laboratory requirements wili be supported by the existing Southwest
operations.

Existing Environment

The Waroona Project Area is located on the eastern side of South West Highway, adjacent
to the northern boundary of the township of Waroona. It is situated on the Swan Coastal
Plain, which is bound by the present coastline to the west and the Darling Scarp to the east.
The Darling Scarp is a fault scarp that defines the contact between the down-thrown Perth
Basin and Archaean crystalline rocks of the Yilgarn Shield to the east.

The immediate surroundings of the Project Area have been largely cleared for agriculture.
The existing residential development of the town of Waroona is adjacent to the southern
boundary of the Project Area. Warocna is a community of approximately 2,300 people.

The Project Area is mainly private property owned by Iluka. There are several road reserves
and a Crown Reserve within the Project Area. The Crown Reserve (No. 16307) is vested in
the Shire of Warcona and is a disused amateur Speedway. Two small sections of the
Project Area are on two other landowners property. Access agreements are being
developed with these landowners,

Remaining vegetation along the eastern boundary is representative of the mosaic that
comprises the Darling Scarp complex. Vegetation elements of the Guildford Complex exist
on the flatter land of the Pinjarra Plain. Sandwiched between this and the Darling Scarp, on
the Ridge Hiil Shelf, is the remaining vegetation from the Forrestfield Complex.

The remnant vegetation consists of isolated vegetated remnants of which many are in poor
condition as a result of grazing. The majority of the Project Area is cleared for agriculture
with isolated trees remaining in paddocks. Areas of vegetation at sites 8, 9 and 16 were
identified as very good condition on the Bush Forever Scale. These have similarities with
Threatened Ecological Community (TEC) type 3b and 20b. CALM reviewed the vegetation
studies and consider the vegetation TEC type 20b. In addition, these areas are part of the
Forrestfield Complex and therefore have regional significance as less than 17.5% of the
original area of Forrestfield Complex vegetation remains. In either case the better condition
vegetation at these sites warrants consideration of the conservation values they represent.

No Declared Rare Flora were located in the Project Area. One Priority 3 species was
identified in the Project Area. The closest Threatened Ecological Community is located 2 km
northwest of the Project Area.

Waroona Mineral Sands Project ~ Public Environmental Review Page ii



Huka Resources Limited

The extent of dearing and degraded nature of the vegetation limits the diversity and
habitats suitable for native fauna. The scattered nature of remnant vegetation in the study
area provides poor vegetation linkage between habitats. Large areas of land adjacent to the
site on the Darling Plateau are likely to provide more significant fauna habitats than those
present in the Project Area. One threatened species, Baudin’s Black Cockatoo (flying over
and feeding within the Project Area) and 2 priority species; the Quenda (evidence of activity
near speedway) and the Forest Red-tailed Black Cockatoo (flying over and feeding within the
Project Area) have been identified as using the Project Area during a recent survey. No
fauna species rely exclusively on the native vegetation within the Project Area for habitat.

The Project Area is located within the south-east portion of the Waroona Sub-area of the
Murray Groundwater Area. The major aquifer zones that occur locally are limited to the
Yoganup Formation and the deeper sedimentary deposits of the Perth Basin. The Archaean
bedrock that forms the Yilgarn Shield does not form significant aquifers nor does it contain
significant groundwater resources.

The aquifer systems underlying the Project Area consist of the Superficial Aquifer, found
within the Yoganup Formations (extending to 30 m depth)}, Leederville Aquifer (commencing
from 10 — 30m to approximately 130 m); and Cattamarra Coal Measures (below 130 m
depth).

Three watercourses; Nanga Brook, Ferraro Brook and Wealand Brook originate within the
hinterland of the Darling Scarp and traverse the Project Area flowing westwards. There is
minimal vegetation or ecological values along these watercourses due to clearing and
grazing., They provide a water source for stock and gardens, and some aesthetic value for
landowners. Social water users and uses along the brooks have been identified. Along the
western boundary of the Project Area is a surface drainage expression referred to as Mullins
Sumpland. This sumpland is thought to have appeared as a response to agricultural
Ckaring. A drain has been installed by the landowner draining water to Nanga Brook. The
sumpland has no ecological attributes.

Community Consultation

The Project Area is within close proximity to numerous residents north of the Waroona
township. A detailed and comprehensive program of consultation has been undertaken
since 2003,

Consultation sessions were conducted with a range of government agencies, community
groups and individuals interested in, or affected by, the Waroona Project. Several
community wpdates (newsletters) have been distributed to residents within the vicinity of
the project and to other non-local stakeholders. Copies are also left at the Waroona Shire
for interested residents. These provide an update of the mine planning, approvals process
and lluka’s operations. The wide circulation of these updates has increased the knowledge
of the project and has been integral to the identification of stakeholders.

The consultation conducted has allowed individuals, groups and agencies that will potentially
be affected by the proposal to have their interests considered during the environmental
impact assessment process. This ensures that issues raised are addressed both in this
environmental review and following the implementation of the proposal

Issues raised include noise, dust, local employment, community support, groundwater
drawdown and post-mining landuse.

Waroona Mineral Sands Project — Pubiic Environmental Review Page i



liuka Resources Limited

The proponent will continue to tiaise closely with local authorities and the local community
during the construction of the Project and will implement a consultation program which
includes regular meetings with landowners in proximity to the mine, and community
consuitation as issues arise.

Environmental Factors and Management

luka has an environment, health and safety management system (EHSMS) in place to
provide effective EHS management and continuous improvement in performance at all its
mineral sands operations.

A number of environmental factors applicable to the Waroona Project were identified during
the Scoping Study which was approved by the EPA. The key environmental factors are
briefly outlined and summarised below. Table A summarises all the environmental factors
identified during the preparation of the PER and addressed in this document.

Noise

Mining will only be conducted during day time hours (7am ~ 7pm) excluding Sundays.
Processing will be conducted on a continuous basis 24 hours per day, 7 days per week.
There are numerous residences surrounding the Project Area, with the majority on the south
side of the Project. An acoustic model has been applied to predict sound pressure levels
(SPL) at surrounding residences. The characteristics of the proposed equipment and their
respective locations have been incorporated into the model, together with the topography of
the surrounding area, to predict the environmental noise impact of the development. The
eight cardinal wind directions have been modelled combined with the meteorotogicai
conditions likely to generate the highest noise levels for temperature, humidity, inversion
and wind speed. These represent ‘worst-case’ conditions. The concentrator and screen
ptant are modelled operating from their proposed location. The mobile machinery is
modelled operating under eight mining locations.

The SPL at the surrounding residences under the eight wind directions is predicted for each
of eight different day time mining locations. Night time noise of the concentrator and
screenplant is also modelled under the eight wind directions. The modelling shows that
during the day time the noise limit of 45 dB(A) can be met under the majority of weather
conditions and mining tocations. Noise monitoring wili detect the occasions when noise is
likely to exceed the noise limit, During these periods, selected items of operating machinery
will be relocated or shut down.

Night time noise is highest in a south-easterly wind direction with maximum noise leveis of
42 dB(A). Further attenuation of the concentrator and screen plant will be undertaken and
stockpiles utilised as noise bunds around the processing area in order to meet regulations.

All equipment, fixed and mobile, will be tested on commencement of operations. Noise will
be monitored during the construction and initial mining phases. Weather conditions will be
continuously monitored at the plant site. Noise will be monitored at several residential
locations surrounding the Project Area.

Construction work will be conducted in accordance with Regulation 13 (Construction Sites)
of the Environmental Protection (Noise) Regulations 1997. Construction mining activities will
take place during day time only. Some activities may be conducted at the plant site during
night time.
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A noise management plan will be developed to enable monitoring and management during
construction and mining operations. The noise modelling conducted to date shows that
limits can be reached with the construction of bunds, attenuation of machinery noise and
limiting machinery hours. The implementation of the Noise Management Plan will ensure
TIiuka complies with alf legislative requirements relating to noise.

Dust

Baseline dust monitoring has been conducted at Waroona since September 2004, Monthly
total insoluble dust levels have ranged from 0.2 to 2.3 g/m%mth with an average of 0.81
g/m*/mth. Particulate concentrations at the proposed mine locations are not available,
however, background TSP and PMy, levels are available for nearby Wagerup as collected by
Alcoa. These are considered to be representative of the area.

In order to ascertain the impact of fugitive sources due to wind erosion and operations at
nearby sensitive receptors, the dispersion modelling system Calmet/Caipuff was used.
Modelling of dust emissions from the site incorporates weather conditions, land use and
roughness, mine plan data, operational activities, emission equations and background TSP
and PMy, particle size distributions. Background 24-hour values of PMy, and TSP have been
incorporated by using the 90" percentile background concentrations of 21.8 and 26.5 pg/m’
as determined at Wagerup. The 90" percentile background concentration is considered a
conservative measure,

Analysis of the conditions that lead to the highest concentrations offsite indicate that
concentrations to the west north west are due to strong easterty winds in summer and wind
erosion. The higher concentrations to the south are due to operational activities associated
with moving the overburden and ore.

Modelled dust levels are shown to exceed both the TSP and PMy, limits at several residential
locations. It should be noted that the modeliing is indicative only and incorporates the
limitations and assumptions that underlie the various particulate emissions rates. The model
also incorporates conservative assumptions regarding the location of mining and the existing
ambient dust levels. As such the resuits of the modelling highlight the need for a
comprehensive dust management plan including feedback mechanisms and monitoring to
ensure dust impacts are minimised.

Huka will develop and implement a dust management plan involving standard practices to
manage particulate emissions such that they do not cause environmental or human health
problems. Dust control measures will include:

e minimising clearing and open area;

« not disturbing topsail until required;

« regular watering and grading of roads;

« using biodegradable chemical suppressants;

» growing of temporary crops to bind soil & lift wind from surface;

» re-establishment of pasture as soon as possible after mining has been
completed;

» Using sprinkler systems and oversize material where appropriate;
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e high wind warning system in summer to enable site to increase control
mechanisms ahead of event; and

¢ sealing roads if deemed necessary,

To ensure continuous improvement is achieved, regular reviews of monitoring will be
conducted and investigations of high results conducted and corrective actions will be
implemented.  Regular communications will be held with adjacent landowners and a
complaints management system, including investigation, action and feedback, implemented.

Dust will be managed and monitored during operations. With the above mitigation
techniques in place, there will be no adverse impacts from dust on environmental vatues or
the health, welfare and amenity of people and land uses.

Vegetation, Fauna, Rehabilitation and Biodiversity

184 ha of land will be disturbed by the operation. This includes 12.6 ha of remnant native
vegetation and 8.6 ha of planted native and non-native trees. The Project Area and
surrounding areas have been extensively cleared for agricultural purposes. The majority of
the remaining vegetation is degraded with little understorey species as a result of stock
grazing. The small area (<0.5 ha) of very good condition vegetation at Site 16 will be
impacted by clearing. Approximately 0.8 ha of Site 8 which also contains very good
condition vegetation will also be impacted by clearing. No Declared Rare Flora or Priority
Flora wilf be affected as a result of the Project.

The clearing of vegetation around the speedway will impact on any Quenda living in the
area. The Quenda occurs widely in the Southwest of WA and despite declining greatly due
to land clearing and fox predation, remains common. The clearing of the 2.9 ha area
surrounding the speedway is unlikely to have an impact on the species generally (GHD,
2004). Similarly, other fauna present at the Speedway site do not rely exclusively on this
area, so clearing will have minimal impact on populations. Attempts will be made to capture
and relocate any Quenda to other areas onsite prior to mining with input from CALM.

Clearing associated with the project will also impact on the Marri trees used as food sources
of Baudin’s and Forest Red-tailed Black Cockatoos, and the hollows used by the Common
Brushtail Possum. These impacts will be mitigated by the through utilising the seed from
cleared feeding tress in the rehabilitation and mitigation works in areas that will be
protected by conservation covenants and a trapping and relocation program for the
possums. Trees will be inspected for evidence of cockatoo breeding prior to clearing taking
place.

The fauna survey of the area found that the site has a low specific fauna value as it has
disjointed isolated patches of land in a fragmented landscape. There will be minimal
impacts on fauna as a result of the Waroona project.

The Forrestfield Complex is below 30% of the pre-settlement area and therefore this native
vegetation has regional significance. In addition, the 0.5 ha of high condition vegetation at
Site 16 and the area of 0.8 ha to be cleared at Site 8 contains flora that corresponds to the
3b or 20b TEC type.

Vegetation Mitigation Plan

Waroona Mineral Sands Project — Public Environmental Review Page vi



Tiuka Resources Limited

Due to the regional significance of Sites 8 and 16 and the Forrestfield Complex, alternative
mechanisms must be developed to address the impact on conservation values and the
protection of biodiversity as required by element five of the EPA Position Statement for the
Environmental Protection of Native Vegetation. These mechanisms have been developed
broadly in line with the EPA Preliminary Version 2 Position Statement 9 — Environmental
Offsets.

Improvements for and protection of vegetation remaining in the Project Area is proposed.
The following mitigation sequence has been utilised:

1.

Avoid — The proposal has been designed as far as possible to be constructed on
cleared agricultural land. The clearing footprint of the northern mine pit has been
modified to avoid the clearing of the majority of the potential TEC area at Site 8 and
the original proposed location of the water dam moved from Ferraro Brook.

Minimise — Where clearing is unavoidable, infrastructure will be concentrated within
designated cleared areas, e.g. the two crossings across Ferraro Brook. Access by
employees and the public to vegetation at the site will also be restricted.

Rectify —The disturbed area wili be rehabilitated following mining. Trial translocation
of understorey flora from the Speedway site to the Sandsiope will be conducted.

Reduce — adverse impacts are rectified as soon as possible. The impact will be
eliminated following mining.

Offset — The enhancement and re-establishment of native vegetation at the site is
outlined below.

Proposed offsets for vegetation clearing

Feature Actions Outcomes

Ferraro

Brook | Fence 50 m buffer area around Ferraro | Improve  vegetation condition and

and surrounds Brook to prevent stock access (fotal of | diversity compared to pre-mining state

21.5 ha). in the brook and surrounds.

Fence 5.5ha of Guildford complex to | Better vegetation linkages along
the North of Ferraro Brook on Lot 265, Ferraro Brook and to native vegetation

Fence 1 ha of area between Site 9 and | Nigher in the landscape and on Darling
Ferraro Brook buffer area. Scarp.

Undertake weed control program in Increased long term viability for values
these areas. associated with the Brook,

Infill plant the Brook with native riparian | [ncreased protection for the vegetation
species, in the brook area through protection by

. . covenants.
Infill plant areas either side of Ferraro
brook with native upland species.

Link Ferraro Brook to native vegetation
blocks,

Place CALM conservation covenant(s) on
the Ferraro Brook area potentially for
use as public open space.

Forrestfield and | Fence 14 ha Forrestfieild block on Lot | Improve vegetation  condition  and
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Feature

Actions

Outcomes

Darling complex
vegetation
blacks

478.

Fence 45 ha Darling Scarp block on Lots
265 and 513 adjacent State Forest 14.

Fence 17 ha Forrestfield block on Lot
513,

Infill plant native species on all three
blocks.

Place CALM conservation covenants on
these biocks allowing housing envelopes

diversity compared to pre-mining state.

Better linkages between scarp and
upland vegetation and Ferraro Brook.

Increase in 50% of current Forrestfield
complex vegetation in secure tenure.

Increase in the area of Darling compiex
vegetation in secure tenure,

Protection for Priority 3 DRF located on
Lot 478.

Protection of Darling Scarp vegetation
in good condition on Lot 478,

Sandslope -
Site 8 and 9

Fence 4 ha of the Forrestfield
vegetation/potential TEC at Site 9 on Lot
283.

Fence 2.9 ha of the Forrestfield
vegetation/potential TEC at Site 8 on Lot
283,

Infill plant a 20 m vegetation buffer
around both sites where possible using
upland species.

Fence and infill plant native vegetation
to cannect these argas to Ferraro Brook.

Trial translocation of understorey flora
from the Speedway site.

Place CALM conservation covenants on
these two areas that prevent
development or stocking.

Improved protection and management
of the two areas.

Improved vegetation condition and
diversity compared to pre-mining state,
with protection from weed invasions
through buffer areas

Increase in 8% of current Forrestfield
compiex vegetation in secure tenure.

Protection of 6.9 ha of potential type
20b TEC offsetting the clearing of Site
16.

Retention of flora associated with the
Speedway site.

Better linkages between the TECs and
Ferraro Brook.

Mullins
Sumpland

Reinstate soil profile at Muifins sumpland

Replace wetland values of Mullins
sumpland

As part of the Vegetation Mitigation Plan a total area of 111 hectares including the
Sandslope (Sites 8 and 9), Ferraro Brook and surrounds and three other vegetation biocks
will be fenced to prevent stock access. Infill planting of local, native species and weed
control will be conducted. CALM conservation covenants will be placed over these areas. A
trial will be conducted translocating understorey flora from the Speedway site to the
Sandslope area.

As an indication, the three Darling Scarp complex areas will allow development of building
envelopes, with stocking or other clearing being restricted. The covenants placed over Sites
8 and 9 will prevent development, clearing or stocking within these areas. The Ferraro
Brook area will be managed for uses including public open space and protected from
clearing and stocking.

Buffers will be placed around Sites 8 and 9 to reduce the potential for weed invasion. These
will be 20 m buffers and will be revegetated with species representative of the TEC type
20b.

The Proponent believes that the scale and location of the offsets contained within the
Vegetation Mitigation Plan will have a significant benefit for local and regional conservation
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outcomes, The area ofForrestfield complex vegetation that will be fenced, infili planted and
receive protection by the placement of conservation covenants will increase the
representation of this complex within secure tenure from 61 ha to 97 ha, an increase of
58%. This area protected will include 6.9 ha of the regionally significant Sandslope (Site 8
and 9) area that CALM considers representative of the type 20b TEC. The protection of
Sites 8 and 9 and the management works that will be undertaken mean that a greater than
“like for like” offset is being proposed. Fencing and infill planting of Ferraro Brook and
widening of the vegetation corridor either side of the brook (21 ha area total) will have a
major benefit in terms of both connectivity and viability for the values associated with the
Brook. Replacing the wetland values represented by Mullins Sumpland will be incorporated
into the closure plan for the mine.

Completion of the Waroona Project will allow for future growth of the Waroona township.
The Shire of Waroona have initiated a planning study for a large area north of Waroona that
includes the Iluka Project Area. The study purpose is to guide landuse and provide a long
term plan for the area post-mining. The Shire Planning Study wiil allow ITiuka to place roads
and fences in a layout suitable to the future zoning of the area. Infrastructure such as
power and water supplies may be able to be left in place, providing an asset to the
community post-mining.  Any fuiure development of the area will require separate
environmental approvals.

Illuka will rehabilitate the disturbed areas to agricultural landuse following mining. The
backfilled pits will be contoured to suit the surrounding landscape. Subsoils and topsoils will
be replaced and seeded with pasture species.

Groundwater

Groundwater abstraction through dewatering will be minimized to the level required to
enable safe dry mining to occur. Abstraction volumes will be measured on a regular basis,
compared to the model and reported according to licence requirements. Piezometers
surrounding the minesite will continue to be monitored on a regular basis and reported
annually.

Studies have been conducted on the impact of mining on the shallow groundwater resources
(URS 2000, URS 2002) to characterise the pre-mining hydrology, simulate the mine
dewatering schedule and model the groundwater contours during and after mining.
Modelling indicates that the abstraction of groundwater over the lifespan of the mining
operations will result in a cone of depression underneath the mining pits.

Parts of the mineral reserves to be mined are beneath the water table of the Superficial
Aquifer, Therefore, as mining progresses, groundwater will ingress into the pit voids
requiring dewatering to enable dry mining to occur. This water will be pumped to the raw
water dam for use within the concentrator plant. It is estimated that up to a maximum of
300 ML of groundwater would be abstracted annually.

The modelling shows that groundwater abstraction of less than 1.1 ML/day is required for
the majority of the mining area. The remaining mine area will have minimal (less than 0.02
ML/day) or no dewatering requirements. The cone of depression is limited to within the
Iluka owned properties. There is no impact from drawdown predicted on neighbouring
properties.
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Surface Water

Groundwater dewatering will have some impact on groundwater contributions (baseflows) to
the streams. In Nanga Brook it is estimated that there will be a reduction in baseflows of up
to 35% causing reductions int annual streamflows of less than 1% (URS, 2005).

The Mullins Sumpland will be mined as part of the main pit. Flows from the sumpiand
contribute approximately 30 — 50% of flows at the confluence with Nanga Brook. Water
flows from Mullins Sumpland to Nanga Brook will be substantially reduced by approximately
95% (URS, 2005). One landowner utilises the water from Muilins Sumpland. Alternative
water supplies will be discussed with the landowner if required. Nanga Brook changes to a
drain west of the highway and flows through two properties before joining Drakesbrook
Drain. It is estimated that Nanga Brook provides up to 20% of flows at the confluence with
Drakesbrook Drain. The reduction in flows in Nanga Brook is not anticipated to have an
impact on social or ecological water users. No reduction in surface water flows in Wealand
Brook or Ferraro Brook are anticipated.

Conclusion

The impact assessment shows that the Waroona Project can be conducted without causing
significant environmental impacts. Noise modelling indicates the site can operate within
noise limits under meteorological conditions likely to generate highest noise levels. Dust will
be monitored and managed during operations to ensure emissions are within licence timits,
Rehabilitation and restoration programs will improve current ecological vatues within the
Project Area. The implementation of the Waroona Project will result in a net environmental
benefit in the catchment.

Mining of the resource removes a planning constraint and aflows for the future development
of the Waroona township. Consideration of future zoning in closure planning will enable
assets to be left for the community. The State and local community will benefit from the
generation of employment, local expenditure and royalties resulting from the Project.
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Table A: Environmental Factors and Management

Environmental
Factor

Objective

Existing Environment

Potential Impact

Environmental Management

Predicted Qutcome

BIOPHYSICAL

Vegetation and
Flora

To maintain the abundance,
diversity, geographic
distribution and productivity of
flora at species and ecosystem
levels through the avoidance or

management of adverse
impacts and improvement in
knowledge.

The majority of the vegetation areas are
degraded, lacking any understorey due to
historical clearing and grazing., Two areas of
vegetation were identified as very good
condition on the Bush Forever Scale, These
areas have similarities to TEC type 3b and
20h.

Within the Project Area one priority species
was identified.

Several previously recorded TEC's are located
2 km north west of the Project Area.

Mining operations will require 184 ha of :
disturbance of which 12.6 ha is remnant
vegetation and 8.6 ha is planted native
and non-native vegetation, Two areas of
<Q.5ha site 16 and 9.8ha at site 8
containing vegetation in wvery good
condition will be cleared.

No clearing of identified Priority Species,
No indirect impact through groundwater

drawdown or suface water flows on the
TEC's,

Native vegetation has been avoided where possible,
including the modification of the northern mine pit to
reduce clearing area. Clearing of native vegetation
will be restricted to areas identified.

Rehabilitation will include establishmant of offsets for
clearing, native vegetation corridors, restoration of
existing  degraded  native  vegetation  and
establishment of CALM conservation covenants,
Specific measures to minimise impact include:

» fencing Ferraro Brook and buffer area, Stes § and 9
with buffer aress and the remnant vegetation blocks;

« undertake weed controt within these areas;

= infiil plant these areas with native species, inciuding
riparian specias around the brook and upiand species
in other areas

« triat translocation of understorey fiora from  the
Speedway site; and
« placement  of appropriste  CALM  Conservation

Covenants aver the identified biocks of remnant native
vegetation.

Although there will be some loss of

vegetation,  implementation of
proposed  mitigation  plan  will
improve  the species  diversity,
condition and  protection  of

vegetation sites, and result in net
environmental benefit. The offsets
package will replace the good
condition vegetation at the site at a
greater then 1:1 ratio.

No impact on Priority Flora Species.

Fauna

To maintain the abundance,
diversity, geographic
distribution and productivity of
fauna at species and ecosystem
levels through the avoidance or
management of adversa
impacts and improvement in
knowledge.

There is little connectivity betwesn the
patches of vegetation within the Project Area.
The area has low fauna value. Large areas of
land adjacent to the site on the Darling
Plateau are likely to provide more significant
fauna habitats than those present in the
Project Area.

Ne fauna species rely exclusively on the native
vegetation within the Project Area for habitat.

The Quenda, fsedon obesulus Rscventer, a
priority 5 species has been noted to be using
Site 16 around the speedway. Flocks of
Baudin’s Black Cockatoo (Calyptoriynchus
baudinid), a threatened taxa, were observed
fiying over and feeding within the Project
Area. A priority 3 species, Forest Red-tailed
Black Cockatoo (Calvptorhynchus banksi naso)
was also observed feeding within and flying
over the Project Area.

Displacement of Guenda using habitat at
Site 16 around speedway.

Removal of some food resources for
Baudin's and forest Red-tailed Black-
cockatoos and tree hollows used by
various bird, mammal and reptile species.

Native vegetation has been avoided where possible.
Clearing of native vegetation will be restricted to
areas identified,

The mitigation package includes several measures
that will increase the protection of fauna habitat and
enhance vegetation corridors between existing
vegetation and the Darling Scarp.

Specific measures to minimise the mpact on faura include:

+  preferentiafly retain trees identified with holiows on
site;

+ inspect those trees within the dlearing envelope with
hollows for signs of bird nesting;

+ remove hollows from any suitable cleared trees and
use within the rehabilitation and mitigation areas as
fauna hahitats;

« protect Marri trees favouwred by Baudin's Cockatoo as
food sources from where practicabie;

« use seed from Marri trees favoured by Saudin's
Cockatoo in the Vegetation Mitigation Plan.

« prepare and implement & capture and relocation
program for Quenda from the Speedway —Site 16 and
the Common Brushtail Possum at Site 8.

Although there will be some Ioss of
fauna habitat and food resources,

implermentation of proposed
mitigation strategies will improve
protection of fauna habitat and

provision of vegetation corriclors for
native fauna species.
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]Eznvironmenta! Objective Existing Environment Potential Impact Environmental Management Predicted Outcome

actor

Landform and { To maintain  the integrity, | The soils are asscciated with the Ridge Hill | Disturbance to landforms will accur from | Soil survey and classification of soils into Soil Material | Environmental  values,  ecological

Soils ecological functions and | Shelf geology and subsequently consist of soils | the excavation of mining pits. Loss of | Management Units for handling during operations. function and integrity of solls are
environmental values of the soil | belonging to the Forrestfield Soll Associations. | nutrlents  and  structure  of  soil maintained.

and fandform.

The Forrestfield Seoil Associations consists
primarily of sands and sandy gravels,

A baseline investigation for Potential Acid
Sulfate Soils (PASS) was conducted. No PASS
were  identified. Given the topographic,
geomorphic, redoximorphic and hydrologic
conditions occurring within the Project Area it
s unlikely that any PASS will occur within the
propased Waroona minesite.

horizon/profiles within mining arsa may
OCCUF.

Topseils will be stripped and stockpifed for re-use.
Mined overburden, clay and sand fines wili be used
to backfill mining voids to assist in recreating a soil
profile similar in composition and structure to pre-
mining profiles and landferm.

Pre-mining and post-mining agricuttural productivity
survays will be conducted.

Rehabilitation

To ensure, as far as
practicable, that rehabilitation
achieves a  stable  and
functioning landform which is
consistent with the surrounding
landscape and other
environmental values.

Refer above to vegetation, flora, fauna and
soils and landforms.

Disturbance of some vegetation remnants
on agricultural land.

Rehabilitation will restore agricultural systems and
productivity. Restoration of degraded native
vegetation not affected by mining will be conducted.

The Waroona North Structure Plan will define

potentiat post-mining landuse and zoning.

Implementation of closure plan.

Reinstaternent of landforms that are

compatible with surrounding
environment.

Retainment of facilities that  will
assist  post-mining landuse and
Zoning.

Biodiversity

To avoid adverse impacts on
biological diversity, comarising
the different plants and animals
and the ecosystems they form
at  the levels of genelic
diversity, spedies diversity and
ecosystem diversity,

The maijority of the Project Area has low
bicdiversity due to the historical grazing and
agricultural use of the land. There is little
connectivity bebween vegetation areas within
and external to the Project Area.

Mining operations will require 184 ha of
disturbance of which 12.6 ha is remnant
vegetation and 8.6 ha is planted native
and non-native vegetation. iess than
2 ha of this area is rated as in very good
condition. This will have a local impact at
a flora/fauna feve! with negligible impact
on biodiversity.

Fencing and protection of 111 ha of vegetation. Infil
planting of native species along ferraro Brook and
within other vegetation biocks. Trial translocation of
vegetation from the Speedway site.

Restoration of remnant wvegetation will aim to
increase the diversity of the vegetation communities.
Restoration of Ferraro Brook will aim to increase
spedes diversity and provide bank stability to reduce

further erosion.

Conservation
vegetation.

covenants  to  protect  remnant

Resteration activities will extend the
pre-mining vegetation cover and will
create vegetation corridors assisting
the biodiversity within the Project
Area.  Areas will be protected from
clearing by conservation covenants,

Groundwater
Systems
{Quantity and
Quantity)

To maintain the quantity of
water so that existing and
potential environmental values,
including ecosystem
maintenance, are protected.

To ensure that emissions do
not adversely affect
environmental values or the
health, welfare and amenity of
people  and land uses by
meeting statutory requirements
and acceptable standards.

The major aquifer zones that occur locally are
the superficial aguifer in the Yoganup
Formation (<30m}, the Leederville aquifer
{10-30 ~ 130m) and the Cattamarra Coal
Measures (>130m).

Groundwater quality in the superficial aquifer
and the shallow Leederville aquifer is fresh to
brackish with salinity typically increasing with
depth.

Pits will only exterd below the water
table in a few locations and dewatering
volumes are anticipated 1o be minimal.

Dewatering of the pits and abstraction
from the superficial aquifer will result in
drawdown of the water table. Impact is
limited to the Project Area and is not
anticipated o impact adiacent vegetation
oF water users.

Potential for spillage of hazardous
materials from mine operations results in
contamination of groundwater,

Process water purchased from water supplier.

Management plan for water resources that includes
monitoring and reporting of groundwater levels,
water abstraction rates and water usage.

Hydrocarbons  bunded to  relevant

guidelines,

according

Beneficial uses of

maintained.

groundwater

Groundwater quality will not be
adversely affected by mine activities.
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Objective

Enviroanmental Existing Environment Potential Impact Environmental Management Predicted Outcome

Factor

Surface Water | To maintain the quantity of | The Project Area lies within the Harvey River | Mullins Sumpland will be mined and | Provision of make-up water facilities to the surface | Reduction in surface water  flows
Systems water so that exsting and | Basement catchment area. Ferraro Brook | surface water flows ariginating from this | water user of Mullins Sumpland if required. Ay | from Muliing Sumpland. No impacts
(Quality  and | potential environmental values, | traverses the Project Area. Nanga Brook and | source will be reduced by approximately | water discharges from mining operations will be | on flows in Nanga Brook, Wealand
Quantity} including eccsystem | Wealand Brook are south and north of the | 95%. Baseflow contributions to Nangs | licensed and regularly monitored., Brook or Ferraro Brook.

maintenance, are protected.

To ensure that emissions do
not adversely affect
environmental values or the
health, welfare and amenity of
people and land wuses by
meeting statutory requirerments
and acceptable standards.

Project Area respectively,

Several small areas within the Project Area are
ciassified as multiple use wetlands. Mullins
Sumpland is an artificially induced expression
of groundwater that drains to Nanga Brook.
All the wetland areas are highly disturbed and
have few wetland values or altributes gther
than hydrology.

The stream landscapes are considered
axtremely degraded due to historic dearing of
catchment vegetation, drain construction and
unrestricted stock access.

Brook will reduce by less than 1% of
annual flows. No impact on flows in
Wealand Brock or Ferraro Brook.

Excess water will be released in periods
where dewatering exceeds site water
requirements.

Open area has the potential to result in
uncontrofied runoff with high turbidity.

Control measures such as bunding, sumps and
stormwater management systems implemented,

Surface

water  monitoring  program  implemented

including upstream and downstraam of minesite.

Surface water quality will not be
adversely affected by mine activities.

POLLUTION MANAGEMENT

Dust

To ensure that emissions do
net adversely affect
environmentat values or the
health, welfare and amenity of
people and land uses by
meeting statutory requirements
and acceptable standards.

Baseline dust monitering has been conducted
at Waroona since September 2004,  Monthly
total insoluble dust levels have ranged from
0.2 to 2.3 g/m*fmth with an average of 0.81
g/m’/mth. Particulate concentrations at the
proposed mine locations are not available.
However, background TSP and PM,; levels are
available for nearby Wagerup as collected by
Alcoa. These are considered to be

Potential dust generation on unsealed
internal roads, stockpiles and open mine
areas during dry, windy conditions,

Modelling has been undertaken to predict
dust resulting from mining and allow a
dust management program to  be
developed. Modelled dust levels are
shown o exceed both the TSP and PM.,

Tuka

will develecp and implement & dust

management plan involving standard practices to
manage particulate emissions such that they do not
cause enwronmental or human health problems,
Dust control measures will include:

minimising clearing and open area;
not disturbing topscil until required;
reguiar watering and grading of roads;

Dust will be managed and monitored
during  operations. With  the
proposed mitigation techniques in
place, there will be no adverse
impacts from dust on environmental
values or the health, welfare and
amenity of people and land uses.

limits at several residential locations. : . ) .
representative of the area. These exceedances are minimal and are | © 4S9 biodegradable chemical suppressants;

partly a factor of using conservative | 8rowing of temporary crops to bind soil 8 lift wind

assumptions. from surface;

Analysis of the conditions that lead to the | * re-establishment of pasture as soon as possible

highest concentrations offsite indicate aft_er mmm.g has been compieted; . .

that concentrations to the west north | ® USING sprinkler systems and oversize material

west are due to strong easterly winds in where appropriate; )

summer and wind ercsion. The higher | » high wind warning system in summer to enable

concentrations o the south are due to site to increase control mechanisms zhead of

operational  activities associated  with event; and

meving the overburden and ore. o sealing roads if deemed necessary. |
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Environmental | Objective Existing Environment Potential Impact Environmental Management Predicted Outcome
Factor
Noise To protect the amenily of | The environmental background noise levels | Mining will occur in daytime hours cnly | Machinery numbers will be reduced under weather | Compliance with  statutory  noise
nearby residents from noise | were measured on two occasions  with | excluding Sundays. Processing will occur | conditions likely to result in exceedance of noise | requirements.
impacts resulting from activities | maximunt daytime Lag, levels ranging between | 24 hours a day. Noise modelling has | limits.
associated with the proposal by | 45 - 55 dB(A) and minimum evening L.g; | shown that under the majority of weather ]
ensuring the noise levels meet | levels ranging between 21 - 34 dB(A). conditions noise limits can be met. Prepare a noise management plan which includes:
statutory  requirements  and o hours of operation;
acceptable standards. . . .
« allowable noise levels of site machinery;
« reqular checking of noise levels of site machinery;
+ management of neise during construction;
« management of neise during operations; and
R + _monitoring and reporting of noise lavels. . o
Radiation To ensure that radiological | The background radiation survey shows a | Radiocactive materials in the mineral | A pre-mining radiation survey has been undertaken. | Post-mining radiation levels are the
impacts to the public and the | range of 0.05 pGy/hour to 0.37 uGy/hour. | monazite are concentrated from 0.1% in . ) same Or lower than pre-mining
environment are kept as low as | This is consistent with typical natural radiation | ore to 1-2% in BMC. No monazite will be returned to Waroona, radiation levels.
reasonably  achievable and | levels in the southwest region of WA, . e .
comply  with acceptable HMC is able to be safely transported to | A post mining radiation survey will be conducted. No impacts to the environment or
standards. Capel without specific safety public.
requirements.
Light To avoid or manage potential | Artificial light in the Project Area is restricted | 24 hour processing will require lighting of | Location of processing activities minimises the light | No sigrificant adverse impacts from

impacts from light overspill and

to vehicle movements on public roads, town

mobile and fixed plant to enable a safe

overspill affecting adiacent residents.

site lighting.

to  comply with acceptable | lighting, residential lighting and farming | working environment.
standards. activities. Focus lights internally to minimise light spill.
Non-process Ensure  that  wastes are | There is a large amount of scrap machinery ; Non-process waste generated by mining | Avoid creation and raduce waste output. No term

Waste

managed and disposed of in a
manner that dees not result in
long-term impacts on
groundwater, surface water
and the natural environment.

and plant across the Project Area from farming
operations.

activities will create rubbish, There is the
potential for reduced visual amenity and
potential safety hazards created if not
disposed property.

Implement re-use and recycling of waste.
Ensure waste is disposed in a licensed landfill.

Clean up existing debris.

long impacts on
groundwater, surface water or the
natural environment.

Process Waste

Ensure that waste streams from
the process are returned to the
mining pit N a manner
consistent with closure
objectives and end uses of the
site.

NA

Sand and clay tailings are inert. Potential
impacts from solar drying dams are
refated to risk of uncontrolled refeases of
clay fines.

Systems witt be put in place to minimise the potential
for spills. This includes regufar checks and
inspections, bunding of pipelines, maintenance of
dam walls and provision of adequate freeboard for
rainfail events,

Mo fong  term  effects  on
grouncwater, surface water or the
natural envircnment.

Greenhouse
Gases

To minimise emissions to levels
as low as practicable on an
ongoing basis and consider
offsets to  further reduce
cumulative emissions.

lluka's Southwest operations have three
concentrators  and  associated  mining
infrastructure. One of these will be relocated
to Waroena.

Anticipated carbon dioxide emissions of
40 ktfannum mainly from electricity and
diesel fuel consurmption,

Energy efficiency techniques will be adopted to
reduce unnecessary consumption.

There will be negligible increase in
emissions from [luka’s activities.
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Environmental

Factor

Objective

Existing Environment

Potential Impact

Environmental Management

Predicted Qutcome

SOCIAL ENVIRONMENT

Transport

To ensure that traffic activities
resulting from the Project can
be managed to an adequate
levet of public safety and have
minimal impact on surrounding
landowners.

The key transport route is the South West
Highway. The Project Area is located less
than 2 km from the highway off Peel Road.
Peel Road is a gravel no-though road to the
Speedway reserve.

HMC will be transported to Capel. 18
return journeys will be required on a daily
basis, This is an increase of
approximately 1% on existing heavy
vehicle movements,

The Peel Road ~ South West Highway intersection
wilt be upgraded to MRWA requirements. Peel Road
will be bituminised from the Intersection to the
minesite.  This will mitigate dust from traffic and
mud from vehicles wheels,

There will be minimal impact on
current truck numbers and transport
can be managed to an adequate
level of public safety.

Visual Amenity

To ensure that aesthetic values
are considered and measuwres
are adopted to reduce visual
impadts on the fandscape to as
low as reasonably practicabie.

The Project Area is located in close proximity
to residents. The landscape is undulating and
some residents have extensive views that
include the Project Area. Tree belts have been
planted around the Project Area boundary
near resident Incations.

Some residents will be able to see
components of the mining operation,

Visual impact has been mitigated through the mine
planning process by locating  infrastructure  and
stockpiles away from residential areas.

Site perimeter bunding is proposed in key locations,

Mining and rehabilitation of areas a5 soon as

possible.

Visual impact has been reduced to
as law as reasonably practical.

Aboriginai
Heritage

To ensure that changes to the
biophysical environment do not
adversely affect historical and
cultural associations  and
comply with relevant heritage
legislation.

There are three ethnographic sites located
within and immediately adjacent to the Project
Area.

Ne ethnographic sites will be disturbed by
the Project.

If during the course of development, artefact or

| skeletal material is uncovered, Huka wilf report these

discoveries under Section 15 of the Aboriginal
Heritage Act (1972-1980).

No impact on known sites and
process in place to ensure sites
discovered during operations  are
reported.

European
Hetitage

7o ensure that changes to the
bicphysical environment do not
adversely affect historical and
cuftural associations and
comply with relevant heritage
legislation.

There are no heritage sites within the Project
Ares.

No heritage sites will be disturbed by the
Project. :

If during the course of development, heritage
material is identified, the appropriate authorities will
be notified prior to further disturbance.

No impact on known siles and
process in place to ensure sites
discovered during operations  are
reported.
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1. INTRODUCTION

1.1. The Project

liuka Resources Limited (Iluka) propose to establish a mineral sands mining operation at
Waroona, approximately 140 kilometres south of Perth (Figure 1). The project is located on
three leases, M70/797, M70/1089 and M70/735 approximately 1 km north of the township
of Waroona (Figure 2).

Three orebodies will be mined progressively utilizing open cut, dry mining technigques. The
proposal will involve the disturbance of 184 ha of land by mining, stockpiling, plant and
support infrastructure, raw water dam and solar drying dams. It is expected that the
mining component of the project will be completed within 4 years of commencement,
rehabilitation within a further 3 years. Most decommissioning and landform works will be
completed within one year of completion of mining. Preproduction activities are proposed to
commence in the second quarter of 2006, with production beginning in the third quarter of
2006.

Topsoils and subsoils will be removed and stockpiled for use in rehabilitation. The mining
process will remove mineralised material, ore and non-mineralised material, overburden
from the pit. Ore will be put through an on-site concentrator to separate the Heavy Mineral
Concentrate (HMC) from the clay and sand. The concentrator will operate at a nominal 300
tonnes per hour (tph) throughput. The concentrator process utilises water and weight of
the heavy minerals to separate out HMC. The HMC wili then be transported by road to
Iluka‘s Capel processing piants for further refining. The Project is an important component
of Iluka’s ongoing operations in Western Austraiia.

Overburden is initially stockpiled and then replaced in the mining void. Subsoils and topsoils
are replaced and the mined areas progressively rehabilitated to agricultural land use.

The key characteristics of the project are set out in Table 1.

1.2. The Proponent

TIiuka is an international mining and processing company, which has mineral production and
processing operations in Australia and the United States. Iluka’s major business activities
are mining and processing titanium minerals, mining and processing zircon, coal mining
(joint venture) and mineral exploration. Titanium minerals and zircon produced in Western
Australia are used in every-day products such as paints, ceramics, cosmetics and food
products.

Currently, Iluka’s mining and mineral processing operations in Western Australia are located
in the Capel and Eneabba-Geraldton regions. Iiuka has successfully mined and rehabilitated
many mineral sands deposits since the 1950's. Iluka employs a total of 1008 employees and
contractors across it's Australian operations. The company generates approximately 200
million dollars of revenue across its operations.

Liuka has received several awards for environmental, community and operational
performance, including a Golden Gecko for environmental performance in the Southwest WA
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in 1999, a gold award for community engagemeni excellence for the Douglas Project in the
Murray Basin in 2005 and the Australian Maintenance excellence award 2004.

The Waroona Project will be a continuation of Iluka’s mining operations with mining and
production of heavy mineral reserves at another Southwest site decreasing. Iluka is a
signatory to the Australian Minerals Industry Enduring Value policy. The adoption of the
Code signifies a corporate commitment to responsible environmental management.

The Proponent for the proposed Warcona Mineral Sands Project is Iluka Resources Limited
(Iluka). The proponent can be contacted at:

lluka Resources Limited

Level 23, 140 St Georges Terrace

PERTH WA 6000

ABN 34008675018

The nominated contact is:
Lisa Sadler, Senior Environmental Advisor
Tel: (08) 9360 4700
Fax: (08) 9360 4777
Email: fisa.sadler@iiuka.com

Table 1: Key Characteristics of the Project

Characteristic Description
MINE
Life of Mine (Mine Production) 4 years
Size of Ore Body 10.8 millior: tonnes
Area of Disturbance 184 ha
Vegetation Disturbance 21.2 ha
Hours of Operation 7am — 7pm, Monday tc Saturday

Equipment Mining Unit

Concentrator
Nominal Processing Rate 300 tonnes per hour
Hours of Operation 24 hours day, 7 days week
Heavy Minerai Concentrate production 245,000 tonnes per year

Water Supply Sources Superficial - 300 ML per year
Purchased - 2000 ML per year

HMC Transport 126 return trucks (252 total journeys) per
week

Waroona Mineral Sands Project — Public Environmental Review Page 2
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1.3. Purpose and Structure

The project was referred to the Environmental Protection Authority (EPA) on 6 January
2004. The EPA determined that the likely environmental impacts are sufficient to warrant
assessment at the level of Public Environmental Review (PER) with a four week public
review period. This level of assessment is typically applied to proposals of local or regional
significance that raise a number of environmental factors, some of which are considered
complex and require detailed assessment. The EPA advertised the level of assessment in
The West Australian on 23 February 2004. A scoping report describing the project,
surrounding environment and detail to be documented in the PER was prepared by the
proponent and submitted to the EPA in May 2004 and was approved on 23 June 2004.

This PER aims to identify and assess the environmental effects of the proposal and to
describe the management strategies the proponent will adopt to manage and minimise any
adverse environmental affects.

The document provides the foilowing information:

Section 1 Introduction Provides background information relevant to the
environmental assessment of the Project.

Section 2 Project  Benefits  and | Describes economic, secial and environmental benefits of
Evaluation of Alternatives | the Project.

Discusses alternatives to and within the Project.

Sectiors 3 Project Description Describes the key characteristics of the Project and a
detailed description of is processes,
Section 4 Existing Environment Describes the physical, biotcgical and sociat characteristics

of the Project Area.

Section 5 Community Consultation Describes the community and government consultation
program undertaken during the preparation of the PER.

Section 6 Environmental Identifies the key environmental issues that could arise as
Management a result of the implementation of the proposal and a
summary of how each issue will be managed.
Section 7 Identification of | Describes how environmental factors relevant to the
Environmental Factors proposal were identified.

Section 8 Biophysical Environment: | Summarises the proponent’s biophysical environmental
Impact and Management | management commitments.

Section 9 Pollution Management Summarises the proponent’s pollution  management
commitments.

Section 10 | Social Envircnment: | Summarises the proponent’s social environmental
Impacts and Management | management commitments.
Section 11 | Conclusion Provides a summary of the project and environmental
commitments.
Section 12 | References Provides a list of the references cited in the PER.

A range of technical studies have been completed in preparing this document. A number of
management plans have been prepared for key environmental factors. The technical studies
and management plans are provided as supporting documents on a compact disc at the
back of the PER.
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1.4, Land Tenure

The proposed minesite is located 140 km south of Perth within the Shire of Waroona to the
east of the South Western Highway. The Waroona Deposit is located within mineral leases
M70/735, M70/797and M70/1089 (Table 2).

The Project Area is shown in Figure 2 and inciudes some Crown Land vested in the Shire of
Waroona for road reserves and recreation. All private land within the Project Area is owned
by Iluka.

Table 2: Mining Leases Covering the Waroona Project Area

Mining Lease

Date Granted

Date of Expiry

Holder

M70/735

15 October 1996

14 October 2017

Iluka Resources Ltd

M70/797

15 October 1996

14 October 2017

[luka Resources Ltd

M70/1089

25 September 2001

24 September 2022

Iiuka Rescurces Ltd

1.5, Responsible Authorities

The main agencies with an interest in the environmental assessment and management of
the proposed Waroona Project are:

« The Environmental Protection Authority (EPA);

» The Department of Environmental Protection (DoE);

» Department of Conservation and Land Management (CALM);

¢ The Department of Industry and Resources (DolR);

o Department of Indigenous Affairs (DIA);

o Department of Agriculture (DoA);

» Main Roads of Western Australia (MRWA);

+ Commonwealth Department of Environment and Heritage (DEH); and
» Shire of Waroona.

1.6. Relevant Legislation and Guidelines

The Proposal is being assessed under Part IV of the Environmental Protection Act 1986 (WA)
(as amended). If the Minister for the Environment decides that the proposal may proceed
after considering the EPA assessment report on the proposal, the Minister will issue a
statement that allows the proposal to be impiemented and may contain conditions that will
apply to the Project when implemented.

Irrespective of the approval from the Minister for the Environment, the Proponent will also
need to comply with a range of legislation administered by State and Federal Government
agencies. Relevant legislation includes those Acts and Regulations listed in Table 3 and also
lists a range of policies and guidelines applicable to the Waroona Project.
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Table 3: Regulatory and Policy Framework

Aspect

Title

Applicability

National Pclicies and Strategies

1996 National Strategy for the Conservation of
Australia’s Biological Diversity.

Applies to the clearing of remnant vegetation. Principles and
objectives of the National Strategy aim to conserve biological
diversity.

1992 National Strategy for Ecologically Sustainable
Development.

Provides guidelines for the use of natural
ecologically sustainable manner.

resources in an

The National Environment Protection Measure
(NEPM) for Air Quality.

A set of national air quality standards to apply in all States and
Territories. These standards have been set by the Environmental
Protection and Heritage Council (EPHC). The lavels specified in the
NEPM provide a benchmark and assist in the protection against air
pollution.

Nationat Legislation

Environmental  Protection and

Conservation Act (1999)

Biodiversity

The Environment Protection and Biadiversity Conservation Act 1999
{EPBC Act) protects the environment, particularly matters of
National Environmental Significance. Approval is required for
actions that are likely to have a significant impact on: a matter of
national  environmental  significance; the environment of
Commonweaith land; and the environment anywhere in the world
(if the action is undertaken by the Commonwealth). An action
includes a project, development, undertaking, activity, or series of
activities.  There are no matters of national environmental
significance as described by the EPBC Act for the Waroona Project

State Legislation

Environmental Protection Act 1986 (as amended)

The Warocna Project is being formally assessed under Part Iv of
this Act. Any Works Approvals or Licences required for the project
are issued under Part V of the Act,

Environmental Protection (Noise) Regeilations 1997

Represents the prescribed standards for
Environmental Protection Act 1986.
different times of the day are specified.

noise under the
Acceptable noise levels for

Waroona Mineral Sands Project ~ Public Environmental Review
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Aspect

Title

Applicability

State Legislation (cont)

Ermvironmenial  Protection  (Clearing of  Native
Vegetation) Regulstions 2004

Represents the prescribed standards for dlearing under the
Environmental Protection Amendment Act 2003. Defines clearing
and describes those instances where clearing is permitted by
section 51C (c) of the Act.

Mining Act 1978

Regulates onshore mining for minerals and the environmental
obligations of tenement holders. Tiuka holds several tenements that
contain conditions relating to the environment.

Mines Safety and Inspection Act 1994

Relates to the safety of mines and mining operations and the
inspection and regulation of mines, mining operations and plant and
substances supplied to or used at mines.

Rights in Water and Irrigation Act 1914

Applies to the management of water resources and the equitable
and efficient use of water resources.

Aboriginal Heritage Act 1972

Relates to the protection and preservation of Aboriginal sites.

Wildlife Conservation Act 1950

Applies to the protection of wildlife in Western Australia.

Dangerous Goods Safety Act 2004

The Act relates to the safe storage, handing and transport of
Dangerous Goods,

EPA Position Statements

Environmental Protection of Native Vegetation in
Western Australia. Clearing of Native Vegetation,
with Particular Reference to the Agricultural Area.
EPA Position Statement No. 2 (EPA, 2000).

Applies to proposals to clear remnant native vegetation in Western
Australia as it aims to protect biodiversity, Key criteria applied
include;

e the “threshold leve!” below which species loss appears to
accelerate exponentially at the ecosystem level is regarded as
being at a level of 30% of the pre-clearing extent of the
vegetation type; and

e alevel of 10% of the original extent is regarded as being a level
representing “endangered” and should be avoided.

Terrestrial Biological Surveys as an Element of
Biodiversity Protection EPA Position Statement No.
3 (EPA, 2002a).

Highlights the significance of biodiversity and the need to develop
and implement best practice in terrestrial biological surveys.

EPA Position Statements {cont)

EPA Bulletin 966 on Clearing of Native Vegetation
(EPA, 1999a).

Applies to the clearing of native vegetation within the agricultural
region of Western Australia.

Waroona Mineral Sands Project - Public Environmental Review
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Aspect

Title

Applicability

Environmental Protection of Wetlands. EPA Position
Statement No. 4 (EPA, 2004).

Applies to proposals containing wetlands focussing on terrestrial
wetlands with permanent or temporary inundation.

Towards Sustainability. EPA Position Statement No.
6 {EPA, 2004).

Applies to alt proposals. It discusses the concept of sustainability
and draws attention to a range of global issues. It then introduces
the reader to sustainability issues in a number of sectors such as
natural resource management, delivery and use of energy,
communities, transport, and the preduction and use of minerals.

Principles of Environmental Protection. EPA Position
Statement No. 7 (EPA, 2004).

Applies to all proposals. It includes Environmental, Social and
Economic Considerations, the Precautionary Principle,
intergenerational Equity, Conservation of Biological Diversity and
Ecological Integrity.

Environmental Offsets. EPA Preliminary Position
Statement No. 9 (EPA, 2005},

Applies to all proposals. Environmental offsets aim to ensure that
significant and unavoidable adverse environmental impacts are
counterbalanced by a positive environmental gain, with a goal of
achieving a 'met environmental benefit. Environmental offsets
represent a ‘last line of defence’ for the environment, only being
used when all other options to avoid and mitigate environmental
impacts have been exhausted.

EPA Guidance Statements

Level of assessment for proposals affecting natural
areas within the System 6 region and Swan Coastal
Plain portion of the System 1 Region (Guidance
Statement No. 10) (EPA, 2003)

Provides guidance about the assessment of proposals by the EPA
that may potential impact on bushland within the Bush Forever area
and regionally significant natural areas within the System 6 region
and Swan Coastal Plain portion of the System 1 region. The
guidance aims at ensuring that developments are compatible with
the intent of the recommendations for and/or conservation values
of these areas.

EPA
{cont)

Guidance Statements

Environmental Noise (Draft Guidance Statement No.
8) (EPA, 1998a).

Provides guidance about the assessment of noise emisstons to
proponents submitting proposals for environmental impact
assessment. It assists proponents in determining whether noise
emissions will require detailed analysis and provides guidelines for
the derivation and presentation of technical information for
assessment of noise impacts.

Waroona Mineral Sands Project - Public Envirenmental Review
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Aspect Title Applicability
Guidance Statement for Minimising Greenhouse Gas | Addresses the minimisation of greenhouse gas emissions from
Emissions {Guidance Statement No. 12) (EPA, | significant new or expanding operations.
2002b).
Prevention of alr quality impacts from land | Provides guidance on the control of dust and smoke from land
development sites (Guidance Statement No. 18) | development sites.
(EPA, 2000).
Management of Surface Run-off from Industrial and | Provides guidance for the protection of water resources from
Commercial Sites (Draft Guidance Statement No. | stormwater runoff carrying pollutanis.  This Statement also
26) (EPA, 1999b). addresses groundwater and surface water contamination caused by
stormwater runoff from industrial sites and the EPA’s position on
stormwater discharges to the environment.
Linkage between EPA Assessment and management | Provides guidance on the linkage bhetween EPA assessment and
strategies, policies, scientific criteria, guidelines, | management strategies, policies, scientific criteria, guidelines,
standards and measures adopted by National | standards and measures adopted by National Councils, and provides
Councils (Guidance Statement No, 34) (EPA, 1998). | background on the subject and guidance in relation to assassment.
Assessment of Aboriginal Heritage (Draft Guidance | Considers 'Aboriginal Heritage' as a relevant environmental factor in
Statement No. 41} (EPA, 2001). circumstances where they are linked directly to physical and
biological attributes of the environment and when the protection
and management of those attributes are threatened as a result of a
proposed development. The Statement provides information that
the EPA will consider when assessing proposais where Aboriginal
Heritage is a relevant factor,
Guidance to assist proponents in understanding the | Explains the EPA's reguirements in relation to the Envircnmental
EPA’s reguirements in relation to the environmental | Condition on Environmental Management Systems.
condition on Environmental Management Systems
(Draft Guidance Statement No. 43) (EPA, 2000).
EPA  Guidance  Statements | Terrestrial Flora and Vegetation Surveys for | Provides guidance on the standard of survey required to assist in
(cont) Environmental Impact Assessment in Western | collecting the appropriate data for decision-making associated with

Australia (Guidance Statement No. 51) (EPA, 2004}).

the protection of Western Australia’s terrestrial flora and vegetation
and their ecosystems.

Waroona Mingral Sands Project — Public Environmental Review
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Aspect

Title

Applicability

Implementing Best Practice in Proposals Submitted
to the Environmental Impact Assessment Process
(Guidance Statement No. 55) (EPA, 2004).

Provides guidance on what the EPA means by the term ‘best
practice’ when used in the EIA process.

Terrestrial Fauna Surveys for Environmental Impact
Assessment in Western Ausiralia {Guidance
Statement No. 56} (EPA, 2004).

Provides guidance on the standard of survey reguired to assist in
collecting the appropriate data for decision-making associated with
the protection of Western Australia’s terrestrial faunal biodiversity
and its habitat.

Government Guidelines

Guidelines on the Safe Design and Operating
Standards for Tailings Storage (DME, 1999).

Assists in  the design, construction,
decommissioning of Tailings Storage Facilities.

management  and

Guidelines on the Development of an Operating
Manual for Tailings Storage (DME, 1998).

Provides a consistent basis for the preparation of Operating Manuals
for tailings storage to meet regulations covering the mining
industry.

Water Quality Protection Guidelines {(Nos. 1-11),
Mining and Mineral Processing (WRC, 1999).

Provide framework for dealing with water quality issues associated
with mining and mineral processing.

Mine Closure Guideline for Minerals Operations in
Western Australia {The Chamber of Minerals and
Energy of Western Australia Inc, 1999).

Provides a framework for closing a range of minerals industry
operaticns to ensure a company does not leave itself, subsequent
land owners or the State with unacceptable ongoing liability.

Preparation of a Radiation Management Plan.
Guidefine RSG02 (DoIR, 19973,

Provides guidance on the development of a suitably detailed plan
for the control and monitoring of radiation exposure and the
management of radicactive wastes.

Industry Guidelines

Strategic Framework for Mine Closure (Australian
and New Zealand Minerals and Energy Council
[ANZMEC] and Minerals Council Australia [MCA],
2000).

Provides & set of objectives and principies designed to facilitate a
broadly consistent framework for mine closure across Australia.

Waroona Mineral Sands Project — Public Environmental Review
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2.PROJECT BENEFITS & EVALUATION OF ALTERNATIVES

2.1. Project Benefits

[luka Resources plans to continue its mining and processing operations in Western Australia.
Continuation of mining and processing is dependent on the development of new minesites
as mining at other sites ceases. The Waroona Project is part of Iluka’s ongoing Southwest
Operations, being a continuation of operations after the completion of mining at another
Southwest operation. Continuation of mining and processing operaticns provides economic
benefits including:

« Direct and indirect local and regional employment and training opportunities;
s Export eamings;

*» Revenue to State and Federal Governments through taxes on earnings and
through purchases; and

« Regional and national economic growth.

Mineral Sands mining is a temporary landuse which has the ability to provide maximum
utilisation of natural resources. In applying sustainable development objectives to the
project (Section 6.3 Sustainability) the mining area will be returned to a landform consistent
with the surrounds and previous agricultural fand use. Completion of mining will allow the
Waroona Shire to plan for the area and allow for growth of the Waroona township.
Financial support has been provided by Tluka for the Shire to evaiuate opportunities for post-
mining landuses (Section 6.4.1). This will result in flexibility in town planning for Waroona
as any planning constraints arising from the presence of minerals are removed by mining.
The mining potential of the area has been known for many years with Iluka taking
exploration licences over the area in 1988 and mining leases in 1996, The tenements have
prevented other development of the land. If development occurs without mining the land
the most benefit is not made from available resources.

Mining will provide upgraded infrastructure (power, water, roads) in the immediate vicinity
of the mine. Mining of the deposit also allows for a contribution to the natural environment.
The Project Area is mostly cleared pasture land with scattered and isolated vegetation. 1t is
proposed to improve this through fencing of remnant vegetation and linking isolated
vegetation through native vegetation corridors within the Project Area. The agricultural
potential of the Project Area will benefit through improved farm planning, windbreaks,
fences and watering points (Sections 6.4.1 and 8.4).

The sustainable development approach to the Project allows for significant economic,
environmental and social benefits to be achieved for the Project Area, Iluka and the
community.
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2.2, Evaluation of Alternatives

Several alternatives have been evaluated in the development of this proposal. These
include:

» Options for focating the raw water dam on Ferraro Brook;
¢ Alternative transportation routes and cartage hours; and

s+ Mine planning strategies to minimise environmental impacts on adjacent
landowners.

2.2.1, Location of Raw Water Dam

Two options were reviewed for the location of the raw water dam, These were locating the
dam within the mine clearing area or on Ferraro Brook. The preferred option invoives pre-
mining an area of mine pit and creating the dam within the pit area (Figure 4). This reduces
the overali clearing requirement and avoids impacts on the watercourse.

2.2.2. Alternative Transport Routes and Cartage Hours

HMC will be transported to Iluka’s Capel processing plants. Rail and truck cartage were
identified as potential transport methods. Rail transport has been eliminated as a viable
option as it requires the establishment of a suitable spur line and rail loading facility and
would still require truck transport to the rail head. This would need to be located close to
the Project Area to minimise road cartage to the raii head. Unloading facilities at Capel and
a significant upgrade to the southern section of rail line would also be required. The cost of
finding a suitable location, developing the rail loading facility and rail freight costs would
make the project unviable. Truck cartage direct from site to Capel is more appropriate for a
short life span mining operation. Several different truck routes were considered (Figure 5).
These were evaluated with assistance from MRWA and the Waroona Shire. Upgrades to
roads not suitable for heavy haulage were ruled out based on impacts on landowners (cattle
crossings, school bus services etc.) and cost. The designated MRWA truck haulage route is
the South West Highway. This route is currently used by trucks and increases in existing
traffic from Huka's Waroona operations would be minimal (Sections 4.11 and 10.1).

Several different cartage hours scenarios were reviewed with the community, MRWA and
Waroona Shire. These include carting 24 or 12 hours a day, 7 or 5 days per week. The
more hours available for cartage, the more time between each truckload. No option
received more support from the community than any other option and as such Iluka has
selected 24 hours a day, 7 days a week cartage.

Waroona Mineral Sands Praject — Public Environmental Review Page 14
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2.2.3. Mine Planning and Impact Mitigation

The site layout and mining schedule has been designed to minimise impacts on the
surrounding community. Key impacts that can be minimised include noise, dust, visual
amenity and light. Outcomes of the workshops and mine planning studies allowed the
following 1o be taken into consideration in the mine plan. The resulting mine plan is shown
in Figure 3.

Concentrator, screenplant, workshops and offices to be located on south side of
Ferraro Brook. This area is fow-lying and distant from neighbouring properties.
The hill to the south provides a visual, noise and light barrier.

Topsoil stockpile bunds 3-5 metres high on the southern boundary of the Project
Area providing a visuai, noise and light barrier. Bunds to be grassed with a fence

along top.

Stripping of topsoil and subsoil material scheduled for wetter months. This
minimises the potential for dust impacts.

Commencing mining in South Pit A (Figure 7). This area will be backfilled
immediately following mining and rehabilitation commenced within the first year.
A topsoil bund wifl then be established over the backfilled area. This provides a
visual, noise and light barrier for properties on the south side of Nanga Brook.

No solar drying dams or overburden stockpiles located adjacent to residents in
southern sections of Main Pit A and South Pit A (Figure 7).

Mining to be restricted to daytime hours (7am to 7pm) excluding Sundays and
public holidays. Concentrator and screenplant operation 24 hours per day.

Waraona Mineral Sands Project ~ Public Environmental Review Page 17
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3.PROJECT DESCRIPTION

The current mineabie reserve of the Waroona Deposit is approximately 10.8 million tonnes
with an average grade of 10% heavy mineral. The ore will be mined progressively from
three open-cut pits using dry mining techniques. Bry mining involves using earthmoving
equipment {excavators, trucks, scrapers) to remove the ore. Dewatering of groundwater
inflows into the pit will be required to enable dry mining to occur. The site will be
established and operated in a similar fashion to other Iluka operations in the Southwest, A
typical process flow chart is shown in Figure 6.

The site layout has been designed to minimise potential impacts on surrounding residents.
The site access will be located off Peel Road., No access will be available through Hill Street,
Nanga Brook Road, Bradford Street or Dallas Street. The concentrator, screen plant, offices,
workshops and water dams wiil be located on the southern side of the Ferraro Brook. This
minimises the noise and visual impacts on Waroona residents. All solar drying dams will be
located on selected areas shown in Figure 3. Topsoils, subsoil and overburden will be
stockpiled as shown in Figure 3. Where possible, stockpiles are utilised for noise, visual and
safety bunds. The concentrator has been cut in to the side of the hill to minimize noise
outputs.

3.1. Construction

Construction will take four months commencing in April 2006. Activities proposed to be
conducted during this period include:

» Upgrade of Peel Road and South West Highway intersection. Peel Road will be
sealed from the highway to the site entrance. The intersection will be upgraded
in consultation with MRWA,

+ Development of Plant site. This will include levelling, drainage controls,
bitumenising, installation of power supply and water supply lines and
construction of water storage dams, fuel farm, workshop and offices.

+ Relocation of concentrator and fixed mining equipment from Capel to Waroona.
All equipment is dismantled and moved by road in accordance with MRWA, local
shire and police requiremeants.

« Topsoil and overburden stripping as shown for quarter 2 and quarter 3 on the
mining schedule.

« Construction of noise bunds.

« Mining and stockpiling of ore from the Main Pit in order to create the raw water
dam in the resuiting mining void.

» Testing of concentrator with dry and wet commissioning prior to commissioning.

Construction activities will be undertaken on a 12 hour day time operation, 6 days per week
(no Sunday or Public holiday operations).

Warcona Mineral Sands Project ~ Public Environmental Review Page 18
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3.2. Mining Operations

Removal of overburden will be conducted using scrapers, excavators and trucks. Initial
overburden will be stockpiled, however once mining operations commence, overburden will
be replaced directly into the mining void where possible. A portion of the overburden will be
used for construction of the site perimeter bunds, infrastructure pads and roads. The ore
will be mined utilising an excavator and truck fleet. The trucks cart the ore to the centrally
located stockpile. The mining area will be dewatered via a mobile electrical pump with
water pumped to the raw water dam for use in production.

Mining will be conducted 12 hours per day, 6 days per week (no Sunday or public holiday
operations).

Ore from Main Pit £ will be removed and stockpiled during construction to enable building of
the raw water dam (Figure 7). During operations, mining will move from South Pit A to the
Main Pit A-D and back to South Pit B before mining the North Pit. Mining will be complete
within 4 vears of commencement.

Several areas are utilised for solar drying dams following mining. Placing solar drying dams
on the backfilled mining path minimises the need for additional clearing and has been
incorporated into the project design.

Rehabilitation includes the replacement of subsoils and topsoils, fencing and initial seeding.
Further rehabilitation work is ongoing for approximately three years following mining. These
activities involve minimal earthworks and generally include agricultural type activities such
as fencing, seeding and tree planting.

3.3. Ore Processing

The ore often contains oversize material {(smail rocks, plant root material) that must be
screened out. A screen plant will be relocated from an existing Iluka operation.

A front end loader is used to feed the ore from a stockpile to the screenplant. Water is
added in the screen plant, turning the ore into a slurry and allowing the oversize material to
be removed using screens. Qversize removed during screening will be returned to the
mining void. The ore feed will then be pumped to the concentrator.

The ore will be processed through an on-site concentrator with an anticipated nominal
throughput rate of 300 tonnes per hour. The concentrator is a series of pumps and spirals
that use the naturai physical properties of the mineral (it is more dense) to separate it from
the tails to produce HMC. HMC will be stockpiied prior to being transported to Capel for
further processing. The processing of ore through the concentrator produces sand tails and
clay fines.

The clay fines (nominally the -53 um fraction) separated out during the concentration
process will be pumped to solar drying dams. The purpose of the solar drying dams is to
allow separation and evaporation of water from the clay fings. The excess water will be
decanted from the solar dams and returned to the raw water dam for reuse in the
concentration process. When dry, the clay will be removed from the dams and returned to
the mine void. A portion of the clay will be used as a soil conditioner in the rehabilitation
process and sprayed over stockpiled material to bind the surface and assist in dust controf.
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The sand tails produced by the concentration process will be pumped to the mine void,
dewatered at the pit edge and placed directly back into the mining void. Water used for
pumping the sand tailings is returned to the raw water dam. The dry clay tails will be
combined with the sand tails and overburden in the pit.

No by-product materials from secondary processing at Capel! (for example, monazite) will be
returned to Waroona.

The screenplant and concentrator will be operating 24 hours per day, 7 days per week,

3.4, Workforce

The proposed Waroona minesite will be staffed with approximately 20 on-site Iluka
personnel and 40 earthmoving contractors. Administration, mine planning, mine geology,
surveying, metallurgy, environmental and laboratory requirements will be supported by the
existing Southwest operations. A number of contractors wifl also be employed from time to
time to carry out specialised tasks including maintenance, engineering construction, fencing
and rehabilitation.

If an Iluka vacancy arises, the position will be advertised both in the local newspaper and
The West Australian. Local people will be encouraged to apply. Employees and contractors
are expected to reside in surrounding towns and arrange their own travel to work.

3.5. Resource Requirements
3.5.1. Power

Electrical power requirements for the entire site are expected to be approximately 4
megawatt (MW} at 22 kilovolts (kV). Initial consultation with Western Power has identified
that current infrastructure in the Waroona area is rated to carry this demand.

3.5.2, Fuel

Diesel fuel for machinery, vehicles and plant will be trucked by road to the site. As is
current practice at other Iluka minesites, fuel will be stored in approved containment vessels
and surrounded with an appropriate bund wall built according to the Water Quality
Protection Guideline No. 10 Above Ground Chemical and Fuel Storage (WRC, 2000a).

3.5.3. Water

Process water requirements wiil preferentially be met by mine dewatering. Additional water
will be sourced from Harvey Water, a water services provider, using the local irrigation
resources and network., Annual process water demand is estimated to be 2,000 ML/annum.
Of this, it is anticipated that up to 300 ML/annum will come from dewatering.

It is proposed that water suitable for drinking will be transported to site and stored in a
potable water supply tank. Aiternatively, bottled water may be utilised.
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4.EXISTING ENVIRONMENT

4.1. Regional Setting

The Waroona Project Area is located on the eastern side of South West Highway, adjacent
to the northern boundary of the township of Waroona (Figure 1). If is situated on the Swan
Coastal Plain, which is bound by the present coastline to the west and the Darling Scarp to
the east. The Darling Scarp is a fauit scarp that defines the contact between the down-
thrown Perth Basin and Archaean crystalline rocks of the Yilgarn Shield to the east.

The coastal piain was formed by subsidence and marine erosion of the underlying Mesozoic
sediments of the Perth Basin during successive marine transgressions. The scarp rises to an
average of 300 m above the coastal plain and was the limit of major marine transgressions
in the early Pleistocene and late Tertiary period. The coastal plain is 30 km wide in the
vicinity of Waroona.

The Project Area is within the Peel Region, home to over 80,000 people (workforce around
35,000) of whom nearly 3,000 are unemployed (Peel Development Commission, 2004).
Mining contributes around $3.4 billion of the $4.5 billion regional economy.

The immediate surroundings of the Project Area have been largely cleared for agriculture.
The existing residential development of the town of Waroona is adjacent to the southern
boundary of the deposit. Waroona is a community of approximately 2,300 people.

The Project Area is mainly private property owned by Iluka. There are several road reserves
and a Crown Reserve within the Project Area. The Crown Reserve (No. 16307) is vested in
the Shire of Waroona and is a disused amateur Speedway.

Ferraro Brook originates within the hinterland of the Darling Scarp and traverses the Project
Area flowing westwards. Nanga Brook and Wealand Brook are located south and north if
the Project Area respectively. There is minimal vegetation aiong these watercourses due to
clearing and grazing. They do provide a water source for stock and gardens, and also
provide some aesthetic value for landowners. Along the western boundary of the Project
Area is a surface drainage expression referred to as Mulling Sumpland. This sumpland is
thought to have appeared in response to agricultural clearing. A drain has been installed by
the fandowner draining water to Nanga Brook. The sumpland has no wetiand values other
than hydrology.

4.2, Climate

The Project Area has & Mediterranean-type climate with hot dry summers and cool wet
winters. Evaporation generaily exceeds rainfalt during the period from October to April.

A weather station has been located at the site since 1991. Monthly temperatures and
rainfall from 1991 to 2003 are shown in Table 4.
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Table 4: Climate Data for Waroona (Tluka Waroona Weather Station)

Jan Feb |} Mar | Apr | May | Jun Jul Aug Sep Oct | Nov Dec

Average monthly

max temp (°C) 31.0 1309 | 281|247 |21.2 17.6 16.6 17.5 18.8 21.3 | 24.9 28.5

Average monthly

mintemp °C) | 165 [17:0 | 159|147 127 1104 |94 |88 196 |102]127 | 147

Manthiy total

rainfall {mm) 7.6 8.4 22.7 1309 | 97.2 171.1 [ 172.0 } 128.3 | 100.5 | 406 | 39.9 7.9

Data from the weather station has been used to analyse local weather conditions. Strong
gasterly and north-easterly winds are typical in summer. Winds during spring are mostly
from the south west and scuth east, while winter winds are mainly north easterlies.

Figure 8 shows the annual wind rose data for July 2000/June 2001. This year is considered
representative of average annual wind conditions at Waroona over the data record.

Figure 8: Annual Wind Rose at Waroona July 2000-June 2001
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4.3. Geology

The Project Area is on the eastern fringe of the Southern Perth Basin. The Darling Fault
forms the eastern limit of the basin and underlies the Waroona deposit. Eastern portions of
the deposit overlie the Darling Escarpment while western portions overlie sediments of the
Pinjarra Plain. The Waroona deposit formed on the Ridge Hill Shelf from mineral
concentration caused by wave action on ancient shorelines. It is hosted within Pleistocene
aged Yoganup Formation sands, deposited against the escarpment.

The key elements of the geological profile below the Project Area are shown in Figure 9 and
described below:

» Colluviai Deposits: exist within the central and eastern portions of the Project
Area. These deposits consist of silty and clayey sands with variable amounts of
gravel and are a result of erosion and deposition occurring along the Darling
Scarp to the east.

e Yoganup Formation: a succession of sandy clay and clayey sands with minor
amounts of moderately sorted sand this is the predominant formation within the
Project Area and extends to a depth of approximately 40 m. The entire profite is
interspersed with iron-cemented ferricrete or laterised beds which occur over
broad areas. The occurrence of iron-cementation is typically associated with
historical water tables and preferred groundwater flow paths. Along the western
margin of the Project Area, the Yoganup Formation is overlain by brown and grey
mottled clays and sandy clays of the Guiiford Formation.

« Leederville Formation: underlying the Yoganup Formation, to the west of the
Darling Fault that occurs within the Project Area. The Leederville Formation
includes various historic sedimentary environments and can extend to depths in
excess of 1,000 m. The upper beds are comprised of mudstones and shales
interbedded with sandy horizons. Ferruginised zones exist within weathered silt
and sand beds.

¢ Archaean Bedrock: underlying the Yoganup Formation within the eastern margins
of the Project Area. It consists of weathered and fresh granites, gneiss and
dolerite.
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4.4. Landform and Soils

A desktop study of the soils within the Project Area conducted by Soil Water Consultants
(SWC, 2004) found that the soils are associated with the Ridge Hill Shelf geology and
subsequently, consist of soils belonging to the Forrestfield Soil Association (Figure 10).

The Forrestfield Soil Association consists primarily of sands and sandy gravel. The Project
Area occurs predominately within the Lotons Soil Type, with minor areas of the Gwindinup
soil occurring along the margins of the mine boundary (SWC, 2004).

The Lotons soil type consists of moderate-deep vellow-brown surface sand that gradually
alters to a gravely sandy loam at depth. The surface sands overlie yellow-brown and
yellow-red mottled sandy clay subsoil and large lateritic boulders commonly occur at the
duplex boundary. In contrast, the Gwindinup soil type has an absence of gravel and
consists of deep to very deep yellow-brown sand (SWC, 2004).

Mapping of the exploration drilling data reveals that the soils in the Waroona Project Area
exhibit considerable spatial (lateral and vertical) heterogeneity. A pre-mining sl
assessment was conducted (SWC, 2005). This involved digging 6 m deep trenches in
locations identified through the geological model. The soils are classified into Soil Material
Management Units (SMMU) and management measures for stripping, handling, stockpiling
and rehabiiitation identified.

An agricultural  productivity assessment will be conducted in spring prior to mining
commencing. The productivity assessment determines the agricultural values and returns
achieved by the property in its current pre-mining status.

4.4,1. Potential Acid Sulfate Soils

Potentiat Acid Sulfate Soils (PASS) are naturally occurring soifs and sediments containing iron
sulfide minerals or acidic products from the previous oxidation of sulfide minerals. Where
iron suifide minerals such as pyrite are located in undisturbed soils beneath a watertable,
the materials are benign and non-acid forming. However, when these soils are drained,
excavated or exposed to air by lowering of the watertable, the iron sulfide minerals oxidise
releasing acid to the surrounding environment. This release of acid reduces the pH of the
soil solution to pH levels typically <4, which can result in the structural degradation of the
fabric and mineral structure of the soil, releasing potentially toxic concentrations of metals to
groundwater (SWC, 2005).

A baseline investigation for Potential Acid Sulfate Soils (PASS) was undertaken by Soil Water
Consultants (SWC, 2005). The investigation involved collection of 33 soil samples from 22
drill holes conducted across the Project Area and detailed field and iaboratory analysis of
soifs to identify whether PASS were present. The geological model was utilised to target the
location of drillholes to provide a representative sample of materials that will be encountered
during mining including the more likely PASS areas.

The assessment showed that no PASS were identified from the soils collected, The soils
collected are considered to be representative of the materials that will be encountered
during mining. Given the topographic, geomorphic, redoximorphic and hydrogeologic
conditions occurring within the Project Area it is unlikely that any PASS occur within the
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proposed Waroona minesite (SWC, 2005). Further studies on ASS are proposed following
discussion with DoE,

4.4.2. Radiation

All naturally occurring soils, rocks and minerals contain small amounts of the radioactive
materials (radionuclides) Thorium and Uranium. The background gamma radiation levei of
the earth’s surface is largely due to the presence of these elements. These radionuclides
are not sofuble and do not break free from the sand. The reason they are still present is
due to the decay half life (time taken to lose their radioactivity) being millions of years.

Natural background levels within the South West region of WA are typically in the order of
0.2 to 0.3 micrograys per hour {uGy/h), however this does vary from location to location
based on the soiis and minerals present in the area. For example the Darling Scarp which
consists of granite materials, may have a higher background radiation level than more sandy

type soails.

Mineral sands do naturally contain more radionuclides than clays and ‘yellow sands'.
Throughout the minerai sands mining process, controls are in place to prevent any potential
alteration to the natural background radiation of mining areas. “Pre mining” and “post
mining” radiation surveys are conducted. This ensures that the natural background
radiation levels remain unchanged as a result of the mining process. A pre mining
background radiation survey has been conducted for the Waroona Project Area. The levels
range from 0.05 to 0.37 uGy/h.
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4.5, Groundwater

The Project Area is located within the south-east portion of the Waroona Sub-area of the
Murray Groundwater Area. The major aquifer zones that occur locally are limited to the
Yoganup Formation and the deeper sedimentary deposits of the Perth Basin. The Archaean
bedrock that forms the Yilgarn Shield does not form significant aquifers nor does it contain
significant groundwater resources (Figure 9).

The aquifer systems underlying the Project Area consist of, in downwards order, the
foillowing formations:

s Superficial Aquifer, found within the Yoganup Formations (extending to 30 m
depth);

+ Leederville Aquifer (commencing from 10 — 30m to approximately 130 m); and

» Cattamarra Coal Measures {below 130 m depth).

The Project Area occurs within one of the recharge zones for the Southern Perth Basin
aquifer systems. Groundwater quality and guantity have been monitored by Iluka across the
Project Area since 1992. Figure 11 shows the location of monitoring sites. The data
provides an excellent baseline for the Project Area. Generally the groundwater guality
within the Superficial Aquifer and shallow Leederville Aquifer is fresh to brackish, with
measured salinity in the range 70 to 3,200 mg/L Total Dissolved Solids (TDS). Typically, the
salinity increases with depth within the different aquifers. Hydrographs for bores in the
Waroona Project Area are shown in Figure 12. These show the salinity and water levels for
groups of bores across the Waroona Project Area.

4.5.1. Superficial Aquifer

The proportion of clay fines within the soil can be used to broadly indicate that saturated
portions of the Yoganup Formation would generally form a low permeability aquifer.
However the fines content decreases within the western areas of the Project Area, This
higher permeability indicates the existence of preferred flow paths forming zones of high
transmissivity. Within the Project Area the Superficial Aguifer is the most prevalent aguifer
system (URS, 2002).

Where the Guildford Formation overlies the Yoganup Formation at the western margin of the
Project Area, it is thought to form a confining layer (Figure 9). The confining layer,
combined with clearing, has resuited in groundwater discharge occurring from the Yoganup
Formation at the Mullins Sumpland.

Monitoring of groundwater within the Superficial Aquifer bores in the Project Area indicate
that the water tabie is typically fresh, with bottom sections exhibiting fresh to brackish
groundwater.
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4.5.2. Leederville Aquifer

The inter-bedded sediments of the Leederville Formation have resulted in a multiple-layered,
confined aguifer system of regional extent. The dominance of clayey sediments within the
upper section of the Leederville Formation results in a low permeability and subsequently
forms a low vielding aquifer. This occurs in areas close to the escarpment and the Darling
Fault. The groundwater quality here is brackish, with salinity increasing with depth (URS,
2002).

4.5.3. Cattamarra Coal Measures

A multi-layered aquifer system of regional extent has formed within the Cattamarra Coal
Measure. Regional data indicates the groundwater quality of the deep confined aquifers is
brackish to saline, ranging from 3,000 to 10,000 mg/L TDS. Available data indicates that
the aquifers found 7km south of Waroona are low yielding.

4.5.4, Local Groundwater Users

Historical demand for groundwater resources in the local area have been primarily met by
abstraction from the superficial formations by landowners and from the Leederville
Formation for domestic and stock purposes. Local landowners bores were identified through
a bore census conducted as part of the groundwater studies.

4.6, Surface Hydrology

The Project Area lies within the Harvey River Basin catchment area. There are three
streams that lie within or immediately adjacent to the Project Area originating within the
hinterland of the Scarp and meandering west to north west across the Swan Coastal Plain
before discharging into the Harvey River and uitimately Harvey Estuary and the Peel Inlet.

Within the Project Area Ferraro Brook traverses the Project Area between the proposed
mining areas. Nanga Brook flows along the southern boundary of the Project Area.
Wealand Brook is to the north of the Project Area. Muilins Sumpland lies to the west of the
Project Area between Bradford Road and the South Western Highway and is an expression
of the shallow groundwater table as outlined in section 4.5, The landowner reported the
sumpland appearing after clearing over 80 years ago. The drain was then dug from the
area to Nanga Brook. Ferraro and Wealand Brook join the Mayfield Drain and Nanga Brook
joins the Drakesbrook Drain (Figure 13). Figure 14 and Figure 15 show photo sites of the
surface water systems in the Project Area.

Surface water flows and quality within Ferraro and Nanga Brooks and west of the Mullins
Sumpland have been monitored by Iluka since 1994 (Figure 16). Monitoring of Wealand
Brook commenced in 2004. Runoff from rainfall is the major component of streamflow,
particularly within the upper catchment areas. The brooks and drains are seasonal with
some small permanent pools maintained by groundwater over summer. Water quality within
the upper catchment areas is usually fresh, with salinity ranging up to 300 mg/L TDS.
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The stream landscapes are considered extremely degraded due to historical clearing of
catchment vegetation, drain construction and unrestricted stock access. Channels are
characterised by extensive erosion with bank slumping, channel widening and bed down-
cutting (Wetland Research and Management, 2005a).

The local surface waters are used for irrigation supply, environmental and recreational
purposes. The Waroona and Harvey Irrigation Areas lie to the west and south west and are
separated from the Project Area by the South Western Highway. Historically, the demand
for irrigation water has averaged 60,000 ML/annum in the Harvey Irrigation Area and 16,000
ML/ annum in the Waroona Irrigation Area. Town water supply demand from surface water
resources within the Harvey River Basin is currently about 2,000 ML/annum (URS, 2002).
The increasing demand for water resources and activities such as clearing, damming and the
movement of cattle have all contributed towards reducing the quality of water resources
within the middie to lower catchment area.

A survey was conducted of the aquatic ecosystem at 12 sites along Ferraro Brook, Wealand
Brook and Nanga Brook in October 2004 (Figure 17). Table 5 shows a description and
environmental rating of the aquatic ecosystem sites surveyed. The ecosystems are
considered of limited regional conservation value due to drain construction, disturbance of
the riparian zone and {oss of in-stream habitat. Aquatic biota study sites were characterised
by moderate biological water quality. All watercourses were meso-eutrophic. At a number
of sites, total nitrogen and total phosphorus levels exceeded the recommended maxima for
the protection of aquatic ecosystems (Wetland Research and Management, 2003a).
Macroinvertebrate communities at all sites were dominated by cosmopoiitan species, typical
of lowland rural regions. A total of 128 aquatic fauna taxa were identified across the 12
sites (Figure 17). Fauna was dominated by insects that feed on organic debris (78%). Well
represented were the Diptera (two-winged fly), Coleoptera (aquatic beetles), Crustacea and
Odonata (dragonflies and damselflies). Species diversity was low-moderate and typical of
disturbed rural systems on the Swan Coastal Plain. There was no significant difference in
taxa richness between the brook and drains. Koonacs and gilgies were also collected. Local
landowners identified a number of small permanent pools that occur intermittently along
Wealand Brook (sites WB2 and WB4), Ferraro Brook (upstream of FB3) and Upper Mayfield
Drain {between sites UMD1 and UMD2). Though not confirmed it is likely that the pool at
FB2 is also permanent (Figure 17). There was anecdotal evidence from landowners that the
permanent pools provide habitat for the western long-necked tortoise. Two native fish
(western minnows and pigmy perch) were present in low numbers. In their current
condition, the drains and brooks do not provide suitabie bedding or nursery habitat for
native fishes.

Social water values of Nanga Brook, Ferraro Brook and Wealand Brook have been identified
during specific studies (Wetland Research and Management, 2005b and URS, 2002) and in
general consultation and discussion with neighbouring landowners. These are outlined
under the description of each watercourse in the following sections.
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Table 5: Description of aquatic fauna sites surveyed in October 2004

Table adapted from Wetland Research and Management, 2005a

Site Location

Bed Substrates Site Description Assessment Code Environme
ntal Rating
Wealand Brook
Site WB1. Gravels & clayey sand; | Sparse o open overstorey of Fucalyptus spp.  Understorey predominantly C1 (Erosion prone; Poor -
Mast upstream site on Wealand Bk: base averlain with organic pasture species;, stock accessftrampling {horses); channel  heavily understorey weeds aniy) Maderate
of Scarp. Private property. silts 4-5 cm deep. encroached by pasture grasses; Lemnia spp. providing almost 100% channel )
P property cover in parls; waterlogged solis. B3 {Degraded; understorey
weed dominated)
Site WB2 Sand overlain with Permanent pool; cattle access point.  Overstorey of sparse paperbark 21 {ditch or drain eroding; Poar
Start of channelised section of Wealand | $ts. sedimented Lo Melaleuca sp. (moderately dense stand of paperbarks upstream), no native extensive erosion and
Bk. Private property. 5C cm (silt, anoxic understorey other than clumps of sedge at edge of channel & encroaching saltation)
mud). pasture grasses. Point undercutting; down cut by ~1.5 m on south bank oo )
and ~0.5 m cn north bank; tres roots scoured. Heavy trampling by cattle; 3 (Erosion and subsidence
20-30% bare sois; 30-50% cover of algae and pond weed in-stream. present)
Site WB3 Silt/mudfsoft Ephemeral wetland; dense emergent & submerged macrophytes, sedges & A3 (Shightly disturbed; locat Good
Perched wetland on north side of Wealand | sediment; anoxic layer | Watsonia spp.; lot of algae. Fringing open to mod-dense paperbarks to weertt infestations)
Bk betwsen SW Hwy & Railway. Reserve | OVer clay; claypan. north-east. Bounded by drain levee to south and rail embankment to west,
31437. TEC commurity type 8. Standing water in wetland elevated above level in drain. Minor disturbance —
tracks, rubbish dumping.
Site WB4 Clay and sand overlain | Mainly open pasture with a few scattered paperbarks. Trapezoidal channel D2 (Freely eroding ditch; Very Poor
Wealand Bk, immediately west of Railway. with fine organic silts; | with series of small pools; banks downcut to 2 m with major undercutting; erosien/saltation out of
Private prop:arty. anoxic muds; exposed | 40-50% microphyte (Potornageton) & algal cover, some Typha stands; very control)
coffe-rock; bedrock/ turbid waters; Oxalis & other pasture weed choked channel; slow flow (max.
gravels near road < 5 cm/s). Channel fenced.
culvert.
Ferraro Brook
Site FB1 Granite/bedrock Uphill; mod-steep slope; series of riffles & pools; narrow channel; open-mod B3 (Begraded; understorey Poor -
Most upstream site on Ferraro Brook; on congrciled; v. fine silt dense Melaleucs & scattered euc's; channel incised & downcut to 1.5 m in weead dominated) Moderate
Scarp. Mine lease, above pit areas. Illuka layer, 1% boulders, places {ave. 0.5 m downcut); banks undercut and + vertical, pasture spp.
Property. ! sand, gravel, rock. dominate understorey; max width 1.5 - 2 m (pools & meander bends); 10%
filamentous algae; water clear.
Waroona Mineral Sands Project — Public Environmental Review Page 36
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Site Location

Bed Substrates

Hill Street weir, main channel of Nanga
Bk; within mine lease, adjacent to
southern boundary. liuka Property.

overlying organic silts
in pools; sedimented
to 25 cm deep on
inside of meanders.

Eucalyptus rudis over pasture grasses, down cut 2+m  with major
undercutting; free roots scoured; 30% bare sand; no instream macrophytes;
smali gravel run by bed; upstream of weir; series of riffles and pools
upstream of weir,

understorey weeds only)

Site Pescription Assessment Code Environme
ntat Rating
Site FB2 Graveis & sand. Mad-dense paperbark woodland with scatiered £, rudis over pasture C3 (Erosion and subsidence Poor
Ferraro Bk, base of Scarp. Mine area grasses. Brook banks down-cut in places to 2+my; 15% filamentous algae, present}
between North & south pits & abaove 5% bare soil. Cattle access.
proposed dam site & dfs of gauging
station. luka Property.
Site FB3 Granite/bedrock & Dairy farm; much of brook chanrelised & deeply {4 m) downcut; extensive D3 {(Weed infested drain; Very Poor
: gravels; fine silt layer bank slumping & undercutting; scouring. WRC constructed waterfalls in highly eroded)
Ferraro Bk on coastal plain east of SW | °
Hwy. Private property. in pools. 2003. Cverstorey of open £ rudis & paperbarks; understorey all pasture
grasses. No macrophytes,
Site FB4 Sands & exposed Drain, Open paperbarks aver grass spp/pasture; replanted native veg. along D2 (Freely eroding ditch; Very Poar
Ferraro Bk, immediately west of Railway. coffee-rock northern bank over an area 4-5 m wide (trees <50cm tall).  Channel erosion/saltation out of
Private property. overgrown - grass encroachment 20-30%. Banks dewn-cut 1.5 m on control)
northern banik and 1 m on southern bank; major undercutting. Clear water,
QT .
Site FBS Clayey sands & Prains. Scattered paperbarks over grass/pasture. A few cll._umps of sedge_at D2 {Freely eroding ditch; Very Poor
At confluence of Ferraro and Wealang | €xposed coffee-rock; waters edge; ~5% Potomageton sp. & Lemna sp. Trapezoidal channet with erosion/saitation out of
brooks. Private properties. sedimented to 10 cm series of small, shallow pools. Channel overgrown - grass encroachment 20- control}
in places. 30%. Banks down-cut to 1.5 m; major undercutting; some bank slumping,
Clear water. Channel fenced. Eheocharis sp. (T?E. keigheryiy in Wealand
Brook ~60 m u/s of confluence & near fence across channel (x-sect. 15).
Upper Mayfield
Site UMD1 Clavey sands and silt Drain on dairy farm. No remnant vegetation; cleared, open pasture; D2 {Freely eroding ditch; Very Poor
over coffee-rock; replanted native veg. (1-2m high) adjacent to banks. Trapezoidal channel; erosion/saltation out of
Upper Mayfield Drain, Whelttem Rd, ~1km sedimented to 10 cm banks down-cut 1.5 m & very steep; major undercutting; channel widening; control)
d/fs from confluence of Ferraro & Wealand | in places. 5% bare soits. Waters a little turbid; quite fast flowing. Some smail shallow
brooks. Private property. pools; groundwater springs downstream,
Site UMD2 As for Site UMD1 As for Site UMD1 D2 (Freely eroding ditch; Very Poor
Upper Mayfield Drain; most downstream erosion/saltation out of
site in study area; ~5Km west of SW Hwy, control)
off Somers Rd. Private Property.
Nanga Brook
Site NB1 Sand/gravel with some | Adjacent to old piggery; mod-dense overstorey of Melaleuca spp. and open C1 (Erosion prone; Pcor
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Nanga Brook

Nanga Brook is an ephemeral stream that flows from the Darling Scarp to the Swan Coastal
Plain. Approximately 30% of its catchment upstream from Nanga Brook gauging station
(Figure 11) has been cleared and the amount and quality of remaining native riparian
vegetation has declined along its length. This is particularly the case downstream from the
Project Area within the flatter terrain of the Swan Coastal Plain (URS, 2002). The lower
section of the brook is highly modified west of the South Western Highway where its natural
pathway is diverted into the Drakesbrook Drain before ultimately discharging intc the Harvey
River and subsequently the Harvey Estuary and Peel Inlet (Figure 13 and Figure 14).

Nanga Brook upstream of the Southwest highway is utilised primarily by local landowners as
a water source for stock, irrigation and aesthetic purposes. The Brook has been dammed
for farm/residential supply and ornamental purposes in several places.  Anecdotal
information from landowners suggests that water quantities have reduced as a result of an
increased number of properties utilising water from Nanga Brook. Downstream of the
confluence with Mullins Sumpland, Nanga Brook flows through two private properties before
joining the Drakesbrook Drain. Two landowners are located along this stretch of the brook
of which one landowner utilises the water for stock.

Iluka have two stream gauge points on Nanga Brook; Nanga Brook gauging station within
the upper reaches of the catchment near the base of the Scarp, and Mullins gauging station
ocated within the lower catchment area before Nanga Brook intersects with the South
Western Highway (Figure 11). Mullins gauging station includes flows from the Mullins
Sumpland. Average monthly flows in the gauging stations are shown in Figure 16.
Significant water flows in Nanga Brook commence around May and continue through to
October when the flow reduces to typically 5,000 m? or less during the summer months.
Between 30-60% of flows recorded in Nanga Brook at Mullins gauging station are estimated
to come from Mullins Sumpland with higher percentage contributions in summer months.
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Ferraro Brook

Ferraro Brook is an ephemeral stream that originates within the Scarp, flowing north west
once it reaches the lower topography of the Swan Coastal Plain. Like Nanga Brook, the
lower reaches of Ferraro Brook are highly modified, with the natural pathway diverted into a
system of drains, eventually becoming Mayfield Drain to the west of the South Western
Highway and ultimately discharging into the lower reaches of the Harvey River and
subsequently the Harvey Estuary and Peel Inlet (Figure 13 and Figure 15). Flows recorded
in Ferraro Brook are less than those in Nanga Brook with minimat flows recorded between
the months of December and April {Figure 16).

Ferraro Brook is not dammed at any point and landowners generally rely on groundwater
bores, wells and soaks to provide water for stock over summer. Livestock have unrestricted
access to Ferraro Brook east of the highway, West of the highway, electric fences have
been instailed to facilitate vegetation restoration along many drain reaches and cattle access
is only permitted at points. The seasonal nature of Ferraro Brook means it is not relied upon
for agricultural, livestock or domestic supply (Wetland Research and Management, 2005a).
In winter, channel and sheet flooding bring too much water to downstream properties
resulting in flooding. Local landowners commented that the brooks and drains typically run
at bankfull each winter and drain reaches west of South West Highway may flood several
times during a wet season. The majority of landowners contacted expressed more concern
about groundwater drawdown than reduction in surface water flows (Wetland Research and
Management, 2005a).

Ferraro Brook passes through remnant native vegetation containing TEC's between the
railway and South West Highway (photo 8 in Figure 15). The brook is a drain by this stage
and there are few riparian values. The surrounding vegetation is unlikely to be dependent
on surface water flows in Ferraro Brook (Wetland Research and Management, 2005za).

An assessment of ecological water requirements (EWRs) was conducted along Ferraro,
Wealand and Mayfield Drain (Wetland Research and Management, 2005b). Flows to meet
EWRs were modelled using RAP (River Analysis Package) software incorporating the
hydraulic model HEC-RAS (Hydrological Engineering Centre, United States Army Corps of
Engineers, River Analysis System) (Wetland Research and Management, 2005b). The flow
requirements to sustain ecoiogical values in the system were assessed as:

« sufficient winter-spring flows to ensure any snags, rocks, macrophytes and some
overhanging riparian vegetation remains inundated, ensuring habitat diversity is
maintained;

« sufficient winter flows to maintain upstream-downstream linkages and therefore
the transport of energy/carbon;

e an average depth of 5-10 ¢m is required over ripple zones to maintain winter-
spring habitat for macroinvertebrates and provide for fish passage;

« predictable winter-spring flooding must be maintained to encourage breeding and
recruitment of western minnows; and

« maintenance of natural seasonality (zero flows over summer and early autumn).

Flow Events Modelling (FEM) was then used to determine flow volume and frequency
necessary to sustain these ecological water requirements. A summary of ecological flow
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recommendations determined for Ferraro Brook and Upper Mayfield Drain are shown in

Table 6.

Table 6: Ecological Flow Recommendations

Flow Ecologicai Season Hydraulic metric Ecological Flow Recommendation
Component | attribute /| (duration)
Value
Fish Passage | Native fish | Late Minimum depth over | = 0.07 m’/sec for duration of approx.
Flow diversity Autumn - | obstacles of 0.:0 m; | 0.5 days in May, gradually increasing
early Spring | late May — November., to 6 days in September, reducing
again to 0.5 days in November.
Winter tow | Inveriebrates | Winter - Minimum stage height | 0.02 m¥/sec for duration of approx.
Flow Native fish early Spring of 0.05 m & 100 % | 24 days/m_onth during_ July, Aug. &
) cover over gravel runs | Sept,, with transition between
Vegetation & riffies. summer & winter base flows during
Process May/3une & October/November.
Winter Native fish Winter —~ Flood lower benches 0.15 m¥fsec during winter with peak
Medium ; : frequency of 2 days/month in July
Vegetat eatly Sprin ‘
Flow egetation ¥ Spring Aug. & Sept., with peak duration of
Process up to 7 days in July-Aug.
Active Channel Winter Active channel stage | 0.45 m’fsec for a duration of 1 day
Charnel morphology height on a2 1:2 - 1:3 | every 2 — 3 years.
Flaw year frequency

Winter flows are now greater than would have occurred historically, however the seasonality
of the flow regime has been maintained. Since the waterbodies are naturally seasonal,
maintenance of summer surface flows in Ferraro Brook and Upper Mayfield Drain would not
be required to maintain the existing riverine ecosystems. Any reduction in surface flows is
likely to be compensated by overland paddock flows, Over summer, channel pools are likely
to be maintained by groundwater. Retention of winter flows for maintenance of pool
morphology is recommended, in order that pools continue to provide a summer dry-season
refuge for macroinvertebrate species and to a lesser extent, long-necked tortoises (Wetland
Research and Management, 2005b).

Wealand Brook

Wealand Brook is an ephemeral stream, similar to Ferraro Brook. Wealand Brook turns into
an agricultural drain less than 1 km from its upstream reaches. Wealand Brook joins Ferraro
Brook and becomes the Mayfield Drain west of the South West Highway at photo point 10 in
Figure 15. There is unrestricted stock access to the upper reaches of the brook.
Downstream the agricultural drains have largely been fenced off and tree-lined (photo 9 and
photo 11 in Figure 15). Similar to Ferraro Brook, Wealand Brook is not relied on for water
supplies and floods regularly. Wealand Brook also passes through the remnant native
vegetation (photo & in Figure 15)., Minimal riparian values were identified in this section of
Wealand Brook and surrounding vegetation is unlikely to be dependent on surface flows in
Wealand Brook (Wetland Research and Management, 2005a).
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Figure 16: Average Monthly Flows in Ferraro Brook and Nanga Brook (when recorded
during period 1995 to 2004)

4.7. Wetlands

Wetlands not only include lakes with open water but areas of seasonally, intermittently or
permanently waterlogged soil. Approximately 25% of the Swan Coastal Plain between
Moore River and Mandurah is classified as wetland (WRC, 2001). The classification system
developed by the Semeniuk Research Group is employed for wetland classification on the
Swan Coastal Plain (Hill et al, 1996). This system classifies wetlands based on landform and
water permanence and includes dampland (seasonally waterlogged basin), sumpland
(seasonally inundated basin), lake (permanent inundated basin), artificial basins (dam),
floodplain (seasonally inundated flat) and palusplain (seasonally waterlogged flat).

Wetlands of international significance are listed under the Ramsar Convention which is an
international treaty that covers the conservation of wetlands of international importance.
Within Western Australia, twelve of these wetland systems are listed, none of which are
located within or in close proximity to the Project Area.

Wetlands of national significance requiring protection are listed under the Directory of
Important Wetlands and/or under the Australian Heritage Commissions Register of the
National Estate. There are no listed wetlands within the Project Area or within a 4 km radius
that are considered to be of national significance.

Wetlands of regional significance within the Swan Coastal Plain are protected under the
Environmental Protection (Swan Coastal Plain Lakes) Policy (EPP) 1992. There are no EPP
wetlands within the Project Area, however there are four gazetted EPP wetlands within a 4
km radius of the Project Area. Gazetted EPP Wetland 724 is approximately 3.5 km to the
west whilst wetlands 740, 743 and 745 are clustered together over 4km to the south of the
Project Area (Figure 17).
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TERRESTRIAL ECOSYSTEMS BRANCH
POLICY AND COORDINATION DIVISION

Memorandum
ATTENTION: Nyomi Bowers
FROM: Mark Brundrett/
DATE: 15 March 2006
SUBJECT: Iluka Resources Ltd. Waroona Mineral Sands Project PER Final Draft
FILE NO.:

There are some issues concerning vegetation in this Final Draft PER.

In Table A, some wording changes may be appropriate under the Potential Impact column: No
direct impact through ., This statement is not a potential impact and should probably be less
definitive as impacts may be unlikely but Iluka cannot guarantee that there will not be any.

Rehabilitation of pastures is listed as an environmental Management Objective in Table A (Page
x), butitis not clear that cleared native vegetation will be offset by rehabilitation of degraded
vegetation (change wording).

What form of management of the fenced areas is proposed? Corridors are unlikely to be effective
if they are dominated by weeds. More information about the area of native vegetation to be
established and how this will be done is required (o determine if this would be an effective
environmental offset. The EPA would normally expect the environmental benefits to equal or
exceed the losses.

Has the long-term management of the areas to be fenced been resolved? More information about
the locations of areas to be placed under Conservation Covenants and the long-term management
of these areas should be provided. For example, would it be appropriate to list the consolidated
fenced areas as a conservation area?

Avoidance of some clearing of good quality vegetation and large trees may be possible by
shifting stockpiles a few m.

The project footprint should be shown on the Vegetation Map (Fig 18). A vegetation condition
overlay would also be very useful to show which of the areas to be lost are already disturbed.



TERRESTRIAL ECOSYSTEMS BRANCH
POLICY AND COORDINATION DIVISION
Memorandum

ATTENTION: NYOMI BOWERS

FROM: John Dell

DATE: 28 November 2005

SUBJECT: WAROONA MINERAIL SANDS PROJECT PER
FILE NO.:

You requested advice on this PER.

This PER appears to pick up most of the points discussed between representatives of DoE,
CALM and Tluka regarding areas to be excluded from proposed mining and areas to receive
restoration and those areas for which conservation covenants would be applied.

However it is noted that detailed management plans are not part of this current PER document
but are part of the commitments (section 6.5). These need to be provided to ensure that
management commitments and proposed offsets are adequate for the project to be fully assessed.
Proposed offsets indicate that there will be no net loss of native vegetation; this is particularly
important considering that the proposal includes clearing of 12.6 ha of remnant vegetation. The
PER needs to provide more detail of the proposed Vegetation Mitigation Plan especially
completion criteria and more detail on proposed weed control

The Fauna Management Plan needs to provide specific detail on Environmental Management
points listed in Table 18 and the Proponent Commitments dotpoints included in section 8.2.4.

Considering the short life of the mining proposal (4 years) it would be reasonable 1o prepare a
Closure Plan as part of the approvals process and not during or cessation of mining



Terrestrial Ecosystems Branch
DEPARTMENT of ENVIRONMENT

Draft Memorandum .
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ATTENTION: Nyomi Bowers \./

FROM: Bronwen Keighery/ John Dell/Gary Whisson

DATE: 21 July 2005

SUBJECT: Comment on natural values in the area of the Iluka Waroona

Mine Proposal as outlined in the Draft PER

Outlined below are the key areas in relation to natural values that need to be addressed and or
better addressed in the PER and associated documents.

Guidance No 10
In addressing the impact of a proposal located on the Swan Coastal Plain the EPA expects that

Guidance No 10 (EPA 2003) will be used to address the significance of the impact. In essence
this requires a consideration of the natural values against the criteria for regional significance. At
present there is NO reference to this document or the criteria.

Environmental Protection Authority (2003). Guidance for the assessment of environmental
Jactors - Guidance No 10. Level of assessment for proposals affecting natural areas within the
Svstem 6 region and Swan Coastal Plain portion of the System [ Region. Environmental
Protection Authority. Perth, WA.

Further information/issues need to be considered in the PER to address criteria in

Guidance No 10

Area of remnant vegetation remaining

Two Swan Coastal Plain vegetation complexes occur in the study area, the area of these
remaining is less than 20% (Forrestfield 17.5% and Guildford 5%). As the aim is to retain at
least 30% of each complex this needs fo be addressed. The area of Darling Scarp complex
remaining should also be considered as well as the occurrence of areas where vegetation of these
complexes are contiguous or in near proximity.

Vegetation and Flora
Most of the vegetation remaining on the upper slopes in the area of the Forrestfield complex can

be placed in a regional floristic group that 1s classified as a TEC.

Based on the information presented, Site 16 information (as supplied to CALM) and a visit to
Reserve 16307 the area appears to support floristic community types 3b and/or 20b. Not all
vegetation in the Forrestfield vegetation complex has been sampled and other floristic
community types may occur in this complex. While the impact of past clearing and weed
invaston are significant in Reserve 16307 sufficient structure and diversity of species remain to
give this area regional value. Other patches in the study area may have similar values, especially
Area 9 and 8. The Flora and Fauna Survey report (GHD 2003) refers to the significance of the
Speedway (Reserve 16307) vegetation and its habitat value for the Quenda.

IPolicy Cocrdination\Conservatiom\BIA Advice\Pinjarrah Warcona fluka Mine.doc



To better address the values of the vegetation the vegetation and flora data for each plot should
be included in the Flora and Fauna Survey report (GHD 2003).

Fauna ‘
The fauna values of the study area have not been adequately addressed in the draft PER. as it
does not conform with the level of survey recommended in EPA Guidance Statement No. 56,

As recommended in Appendix 2 in Guidance 56 for proposals in this Bioregion with a High or

Moderate Scale and Nature of Impact a Level 2 Detailed or Comprehensive survey is required as

follows:
A Detailed Survey would enhance the level of knowledge at the locality scale where the
general context is better known. 4 Detailed Survey would involve one or more visit/s in
each season appropriate to the bioregion and the faunal group being surveyed. Generally
maximum survey will be the season that follows the season of maximum rainfall but there
will be need to time surveys according to seasonal activity patterns of some faunal
groups.

A Comprehensive Survey would enhance the level of knowledge at the locality scale and
the context at the local scale. In some cases sub-region survey may be required to
provide wider context. This applies where there is only broad general context, Such work
is likely to be more structured with longer-term study and multiple visits.

The fauna of the Swan Coastal Plain is generally fairly well documented in relation to
distribution and knowledge of which vertebrate species occur there. Accordingly a Detailed
Survey rather than a Comprehensive Survey as detailed in Table 1 in Appendix 2 in Guidance 56
is recommended for this proposal.

The statement in the Executive Summary (page 2) is dismissive of the faunal values of the
project area and is unlikely to be a true summary of the faunal values of the area. Section 4.9
presents a general summary of the results of the GHD (2004) survey but this is not an adequate
assessment of the faunal values of the different habitat remnants present in the study area.

Ecological Linkage

The extent and nature of native vegetation and habitat should also be described in relation to the
Swan Coastal Plain/Darling Scarp transitional area and assessment made of the significance of
this for fauna. Ecological linkage should include the study area and the broader area.

[NPolicy Coordination\Conservation\EIA Advice\Pinjarrah Waroona Iluka Mine.doc



21 June 2005

Wildlife Research Centre 833 ;?é:f- 61/16307/51866
Conservation and Land Management )

PO Box

Woodvale

Attn: Neil Gibson

Waroona Mine Project
Vegetation Assessment

Neil, further to our discussion today, | will try to clarify the vegetation type and condition on the proposed
lluka mine area immediately north of Waroona townsite.

Vegetation Communities

Following a site assessment, we fried to match vegetation types with those in Gibson et al. 1994, We did
not undertake quadrat sampling, as much of the vegetation has heen significantly altered. The survey
sites are as marked on the maps in the original document sent to CALM and refer to patches of
vegetation (in general) which were on different topographic areas or were clearly different from other
patches. The two patches which are potentially of concern are those cailed Sandslope (site 9) and
Racetrack (Site 16)}. All other areas will not be impacted by the mine clearing or remain as only
overstorey vegetation with very scattered understorey shrubs and introduced weeds. Such areas remain
along the creek lines, and within paddocks and have been grazed for many years.

Site 9 contains predominantly overstorey vegétation on a gently sandy slope at the base of the scarp. It
is dominated by jarrah with very scattered trees of Banksia grandis, B attenuata and Xylomelum
occidentale. The shrub layer is almost completely absent but there is a relatively diverse herbaceous
layer dominated by Sowebaea laxiflora. The flora list for the area is relatively comprehensive (see
attached file), but many of the species are only represented by a few scattered individuals. The
vegetation condition rating given under the Bush Forever scale is 3 to 4.

The vegetation at Site 9 will not be directly impacted by the mine proposal {see attached map- Site 9 is
central pale green patch).

Site 16 is a small area of bushland which has been retained around the town speedway/racetrack. The
core area is in excellent condition with all structural levels intact and having been unburnt for a long time.
However, the majority of vegetation on the site is highly altered due to past clearing for the speedway,
weed invasion and planting of infroduced species. Some regrowth is occurring in the centre of the
speedway, on an area of yellow sand. The site contains a large range of species, reflecting that the
vegetation is in a transition zone between coastal plain communities, scarp communities and range
communities.

This patch of bushland would be directly affected by mining operations.



Neither of the site vegetation types easily match any vegetation communities in Gibson et al. 1994,
Comparfsons of species have been shown in the attached flora list file, with the similarity of species
being, at most, 36%. No detailed comparison of species suites has been made.

The remaining vegetation on the proposed mine site consists of very degraded remnants along
creeklines and as scattered native trees in paddocks or planted lines of trees. There are no areas of clay
flats with any native vegetation remaining, but there are patches of sedges (primarily Juncus) in open
paddock situations.

Please call if you have any further queries. Attached to this letter is the flora list and TEC flora list
comparisons and relevant maps of the site.

Yours faithfully
GHD Pty Ltd

Anna Napier
Principat Professional
9429 6538

61/16307/51866 2



Page 1 of 2

KEIGHERY Bronwen

From: Bowers Nyomi
Sent:  Thursday, 23 June 2005 9:50 AM
To: KEIGHERY Bronwen; DELL John
Cc: GENTLE Timothy, WALKINGTON
Subject: FW. Huka Waroona Mine proposal
Hello John and Bronwen,

t just spoke with Daniel Coffey from CALM regarding the possibie identification of TEC on 2 sites at the lluka
Resources, Waroona Mineral Sands Project site. Please refer o the email below and attachments. Couid you
piease advise me of your recommendations.

Kind Regards
Nyomi

————— Original Message-----

From: Coffey, Danie! [mailto:danielco@calm.wa.gov,au]

Sent: Thursday, 23 June 2005 9:35

To: 'Lisa, Sadler (E-mail); Anna_Napier@ghd.com.au

Cc: Caporn, Norm; English, Val; Moncrieff, Amanda; Mitchell, Dave; Bowers Nyomi
Subject: FW: Iluka Waroona Mine proposal

Lisa,

Please note Neil's email below regarding finrther assessment of the remnant vegetation in the project area to
determine TEC status. Can you please organise a site visit and assessment of the vegetation in question with WATSCU

(Val English -~ 9405 5169).
regards

Daniel Coffey
Mining, Petroleum, Environmental Impact Assessment

Department of Conservation and Land Management
Environmental Protection Section

T (08) 9334 0358
F (08) 9367 9913

E danielco@calm, wa.gov.au

From: Gibson, Neil

Sent; Wednesday, 22 June 2005 4:32 PM

To: Coffey, Daniel

Cc: Anna_Napier@ghd.com.au; English, Val
Subject: FW: Iluka Waroona Mine proposal

Daniel,

Attached is some info supplied by Anna Napier today in relation to the lluka Waroona Mine proposal.

This has clarified where the intact bushland and conservation values are located. The two patches that need to be

23/06/2005
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considered are the "sandslope” (area 9) and "racetrack/speedway" (area 16).

On the figure (pdf file} area 9 is located in the middle of the proposal but not affected by the proposed clearing. Area 16
is crescent area to the west of the circle in the middle of the southern area of proposed clearing. This area (area 16) will
therefore be directly impacted.

No quadrat data was collected from these patches and the species lists of these areas could not be matched to community
types from the 1994 report. (See the attached "flora list comparison.doc" where partial species lists of taxa known to
occur in community type 3b & 20b (both TEC) were compared to the lists obtained from each of the two patches).

When [ undertook a rough comparison of the list from area 16 to the full list of species from community type 3b (239
taxa) & community type 20b (216 taxa) I found that there was quite significant overlap 61-73%. [Ideally quadrat based
data should be compared with the coastal plain dataset for a definitive answer.]

Given this level of similarity together with the position of these patches well up off the coastal plain it is likely that
they do represent a TEC (3b or 20b) or a previously un-sampled vegetation community.

I would suggest that a site visit be arranged for WATSCU to further assess the conservation values of these two patches.
[ have spoken briefly to Val English about this,

Nei! Gibson

From: Anna_Napier@ghd.com.au [mailto:Anna_Napier@ghd com.au]
Sent: Tuesday, 21 June 2005 5:24 PM

To: Gibson, Neil

Cc: joseph.morris@iluka.com

Subject: Iluka Waroona Mine proposal

Neil
Please find attached some further (hopefully clarified) information on the
lluka Waroona site. ‘

{See attached file: 51866.doc)(See attached file: Flora list
comparison.doc)(See attached file: 6116307-G1.pdf)

Anna Napier
Principal Professional

GHD: MANAGEMENT ENGINEERING ENVIRONMENT
anapler@ghd.com.au: T 9429 6538 F: 9429 6555
239 Adelaide Terrace PERTH WA 6000

GHD Environment Branch: Ecological assessment, statutory approvals,
pollution management, water, contaminated sites

This email, together with any attachments, is intended for the

addressee only. It may contain confidential or privileged information.

If you are not the intended recipient of this email, please notify

the sender, delete the email and attachments from your system and
destroy any copies you may have taken of the email and its attachments.
Duplication or further distribution by hardcopy, by electronic means

or verbally is not permitted without permission.

23/06/2005



Family Genus Species TEC SCP 20b Site @ Common Spp TECSCP3b  Site 16 Common Spp. Common spp.
Sandslope 9 with 20b Speedway 16 with TEC20b 16 with TEC3b
Mimosaceae -Acacia pulchella X
Mimosaceae /Abacia wildenowiana X
Proteaceae y/ﬁdenanthos meisneri X
/Agrostocrinum scabrum X
Casuarinaceae Allocasuarina humilis X
Poaceae Amphipogon turbinatus X
—~Anigozanthus  manglesii X X X
Epacridaceae Astroloma pallidum X
Myrtaceae ~~Baeckea camphorosmae X X X X X
Proteaceae —Banksia attenuata X x X X
Proteaceae Banksia grandis X
Billardiera SD. ﬁ/w . X
Borya sphaerocephala . X
Papilionaceae Bossiaea eriocarpa X X X X X
-Bossiaea obovata X
Brachysema sp. X
Poaceae Briza maxima X X
Colchicaceae ._-Burchardia umbellata X X X X X x X
‘V/Caesia micrantha X
Orchidaceae Caladenia flava X X X X
Anthericaceae Calectasia cyanea X
Anthericaceas \/Cﬁamaesciiia corymbosa X X X X
Restichaceae Chordifex SINOSUsS Ms X
Epacridaceae Cenostephium  pendufum X .
Haemodoraceae Conostylis aculeata X
Haemodoraceae Conostylis juncea X X
Haemodoraceae Conostylis setigera X X X
Myrtaceae _/ Corymbia calophylia X X X X D




Family

Asteraceae
Cyperaceae

Dasypogonaceae

Restionaceae
Restionaceae
Droseraceae
Droseraceae
Droseraceae

Droseraceae
Proteaceae
Myrtaceae

Papilionaceae
Proteaceae

Haemodoraceae
Proteaceae

Proteaceae

Dilleniaceae
Dilleniaceae
Dilleniaceae

Myrtaceae

Genus

Craspedia

Cyathochaeta
M/Dg:ypogon
\/Dgsmocladus

Desmocladus
Drosera

.= Drosera

Drosera
Drosera
Drosera
Dryandra
_~Eucalyptus

. ~Gompholobium
Gompholobium
Grevillea
Grevillea
Grevillea
Haemodorum
Haemodorum
Hakea

. Hakea

i ~Hakea
Hibbertia

Hibbertia
Hibbertia
Hybanthus
Jypocalymma

i

Species

glauca

sp.
bromeliifolius
fasciculatus
fiexuosus
erythrorhiza
macrantha
paleacea
pallida
rosea

nivea
marginata

knightianum
tomentosum
pilulifera
quercifolia
wilsonii
?discolor
laxum
amplexicaulis
lissocarpha
ruscifolia
huegelii
hypericoides
vaginata
floribundus
robustum ,

S
T

TEC SCP 20b

HXoxX X X

Site 9
Sandslope

X
X

Common Spp TEC SCP 3b

Site 16

xoX

HoxX X oK K X X

Common Spp. Common spp.
Speedway 16 with TEC20b 16 with TEC3b



Family

Papilionaceae
Papilionaceae

Genus

\/H/ypolaena

Jacksonia
Jacksonia

‘a/ﬁi:ksonia

Z(K@nedia
Kingia

Kunzea

Caesalpiniaceae /Iﬁbichea

Asteraceae
Cyperaceae

Orchidaceae
Goodeniaceae

Stylidiaceae

Dasypogonaceae
Dasypogonaceae

Cyperaceae
Cyperaceae

Rubiaceae
Iridaceae
Apiaceae
Proteaceze

. ~Lagenophora
’ Lepidosperma
-./Lepidosperma
Lepidosperma
; .
Leporella
v@zchenaultia
Levenhockia
Lomandra
5, Ldmandra
Vw@aieuca
_/Méateuca
Mesomelaena
-;VMéémeiaena
Microtis
Nuytsia
Opercularia
Patersonia
Pentapeltis
Petrophile

-~
.o

AT A

b

Species

exsulca
furcellata
spinosa
sternbergiana
prostrata
australis
pulchella
punctata
huegelii
angustatum
gracile
longitudinale
squamaium
fimbriata
bilcba

sp.
hermaphrodita
sericea
scabra
thymoides
pseudostygia
tetragona

sp.

floribunda
vaginata
occidentalis
peltigera
tinearis

gy }:\/-CC’ N

= ! 2 . -
f,/r//, .}m»_) ’/, ] P -

s
rd

A Ay

AN

.
S Sree o (P05
- (‘_ 3

TEC SCP 20b

Site 9
Sandslope

Common Spp TEC SCP 3b
9 with 20b

X

X
X

X
X

X

X

Site 16

Common Spp. Common spp.

Speedway 16 with TEC20b 16 with TEC3b

XX oX X X X X



Family

Rutaceae
Euphorbiaceae

Amaranthaceae
Orchidaceae

Goodeniaceae
Anthericaceae

Papilionaceae
Proteaceae
Stylidiaceae
Stylidiaceae

Coperacesie™
Poaceae

Asteraceae

Genus

Philotheca

/Phylianthus
Pimelea
Ptilotus
Pyrorchis
Scaevola
Scaevola
Scaevola

. ~Sowerbaea
Sphaerolobium
Sphaerolobium
Stirlingia

_Stylidium

- Stylidium

Synaphaea

~ Tetraria

- etrarrhena
Thelymitra
Thysanotus
Thysanotus
Ursinia

Xanthorrhoeaceae " Xanthorrhoea
Xanthorrhoeaceae ~Xanthorrhoea

Apiaceae
Proteaceae

Xanthosia
Xylomelum

Species

spicata
calycinus
imbricata
manglesii
nigricans
calliptera
paludosa
pilosa
laxiflora
medium
pilosa
latifolia
brunonianum
piliferum
?gracillima

laevis

sp. (yeliow)
sparteus
thyrsoideus
anthemoides
gracilis
preissii
huegelii
occidentale
Total species
Similarity

TEC SCP 20b Site @
Sandslope 9 with 20b
X
X
X
X
X
. X X
X
X X x
X
X
X
X X X
44 40 16
36%

Common Spp TEC SCP 3b

29

Site 16

X

X

X

X

X

X
b

X X b

X x

52 14 10

32% 34%

Common Spp. Common spp.
Speedway 16 with TEC20b 16 with TEC3b
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Three broad management categories are used to defined for wetlands (WRC, 2001). These
include Resource Enhancement, Conservation and Multiple Use wetlands. Within the Project
Area there are several areas classified as Multiple Use wetlands including Mullins Sumpland,
and around and along Nanga Brook and Ferraro Brook (Figure 17). Multiple use wetlands
are wetlands with few important ecological attributes and functions remaining (WRC, 2001).
The management objective defined by WRC for these wetlands is “use, development and
management should be considered in the context of ecologically sustainable development
and best management practice catchment planning through landcare. Should be considered
in strategic planning (e.g. drainage, town/land use planning)” (WRC, 2001). The areas
classified as multipte use wetland within the Project Area are highly disturbed and have few
wetland vaiues or attributes other than hydrology (Wetland Research and Management,
2005a).

4.8. Vegetation and Flora

The Project Area and surrounding areas have been extensively cleared for agricuitural
purposes. Within the Project Area there remains only isolated paddock trees and small
scattered clusters of native vegetation. Uncleared native vegetation, largely State Forest,
exists to the east of the Project Area on the steep slopes and plateau of the Darling Scarp.

A spring vegetation assessment was undertaken by GHD in October 2003 of a study area
comprising 600 ha, encompassing the proposed Project Area and the immediate surrounds
(GHD, 2004). The survey was conducted in accordance with the methodology outlined in
the EPA Position Statement Number Three on Terrestrial Biological Surveys (EPA, 2002a).
An additional survey of the Project Area was conducted in August 2005 by Mattiske
Consulting, focusing on three areas of native vegetation within the Project Area.

There are three broad historical vegetation complexes represented within the Project Area
which predominantly reflect the topographical landscape units and their respective soil and
moisture conditions. These vegetation complexes are the Darling Scarp Complex, the
Forrestfield Complex (associated with Ridge Hill Formation) and the Guildford Complex
(associated with the Pinjarra Plain) (Figure 18). Historically, approximately half of the
Project Area would have been covered by vegetation from the Guilford Complex and
Forrestfield Complex with small pockets of the Darling Scarp Complex along the eastern
margins.

The condition and mosaic nature of the remaining vegetation made it difficult to directly
associate it with the historical vegetation complexes. Remaining vegetation along the
eastern boundary is representative of the mosaic that comprises the Darling Scarp Complex.
Vegetation elements of the Guildford Complex exist on the flatter land of the Pinjarra Plain.
Sandwiched between the Guildford and Darling Scarp Complexes, on the Ridge Hill Shelf, is
the remaining vegetation from the Forrestfield Complex.
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4.8.1. Vegetation

Two vegetation and flora studies were conducted at the site, The first was conducted by
GHD in October 2003 with an additional follow up survey conducted by Mattiske Consulting
in August 2005.

The initial survey assessed sixteen site locations were and classified into one of the three
vegetation complexes described above (Figure 18). The condition of each site was rated
according to the scale used for assessing Bush Forever sites {(Government of Western
Australia 2000). The scale is summarised in Table 7.

Table 7: Condition rating scale from Bush Forever (Government of Western
Australia 2000 based on Keighery 1994)

Rating Description Explanation
Pristine Pristine or nearly so, no obvious signs of disturbance.
2 Exceilent Vegetation structure intact, disturbance affecting individual species
and weeds are non-aggressive species.
3 Very Good Vagetation structure altered, obvious signs of disturbance.

Disturbance to vegetation structure covers repeated fire, aggressive
weeds, dieback, logging, grazing.

4 Good Vegetation structure sigrificantly altered by very obvious signs of
multiple disturbances. Retains basic vegetation structure or ability
to regenerate it. Disturbance to vegetation structure covers
frequent fires, aggressive weeds at high density, partial clearing,
dieback and grazing.

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

6 Completely The structure of the vegetation is no longer intact and the area is
degraded completely or almost completely without native species. These
areas often described as “parkland cleared” with the flora
comprising weed or crop species with isolated native trees or
shrubs.

Vegetation within the Forrestfield Complex was further separated into four different
vegetation descriptions. The description of vegetation at the Project Area from the first
survey is summarised below in Table 8.
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Table 8: Description of vegetation areas identified within Study Site

Vegetation | Vegetation Description Site Bush Forever
Compiex Locations Scale Rating
{Heddle et.
alf1980)
Guildford Eucalvptus  marginata,  Corymbia  calophyfia, | 5,11,15 5t06
Compiex Xanthorrhoea preissii and Xylomelum ocoidentale
scattered upsiope within the paddocks and aiong
fencelines.
Melaleuca rhaphiophyila, M. preissi, £ rudis, C
calophylla, Taxandria linearifolia and  Kingia
australis were dominant species along creeklines,
Some reeds (Juncus pallidusy and rushes (Lsolepis
sp) were found along Nanga Breok and Wealand
Brook.
The understorey of most creek and fenceline
vegetation has been replaced by weeds and
pasture species.
Forrestfield Dominated by Fucalvptus marginata / Corymbia | 1,2,7,10,12,13 | Some sections
Complex calophyiia woodland with a range of shrub and of 2 and 13
groundcover species. rate 4

Understorey has been significantly grazed in most
parts but there are some groundcover species
{often tuberous) remaining.

remainder 5 to
6,

Woodland of Efucalvptus marginata and Corymbia | 16 Western  and
calophylia, with scatiered Banksia grandis, northern sides
Banksia attenuata and Xylomelum occidentale are  moderate
with varying condition. to very good
Dense shrub layer is also present, with common (3) with small
species including Hibbertia hypericoides, Bossiaea areas n
eriocarpa, Adenanathos — meisneri,  Dampiera excellent
linearis, Agrostocrinum scabrum and Fimelea condition (1-2).
imbricata. South and
centre is  in
moderate
condition (3-4).
Eastern side is
in poor
condition (5).
Eucalyptus marginate dominant on the sandy | 8,9 3

slope, with the occasional Xyviomelum occidentate.
Grazing Is evidenced by the absence of a shrub
layer, but the understorey is composed of a
diverse mix of herbaceous species and
monocotyledons.  Common among these were
Xanthorrfioea gracilis, Desmociadus  flexuosus,
Sowerbaea laxiflora, Haemodorum 5p.  and
Caladenia flava. Scattered Banksia grandis and B.
aftenuata also present.
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Vegetation | Vegetation Description Site Bush Forever
Complex Locations Scale Rating
(Heddle at.
al1980)
Steep granitic gully in the eastern portion of this | 4 Mostly 3, 5
area is vegetated with an open forest of along creek.
Fucalvptus marginata, Corymbia calophylla and
scattered fucalvptus wandoo.
Creek and waterfall is 95 to 98% composed of
pasture species with a small number of shrubs
and herbaceacus species present,
Creekline is infested with cotton bush,
Darling Vegetation mainly comprised of open forest of | 3,6,14 Mostly 4-5.
Scarp Fucalypius marginata and Corymbia calophylia, Site 6 rates 3.

with woodland of Eucalyptus wandoo,

Lateritic hilltops and hillsides, and granitic slopes
exhibited vegetation in a poor condition. Some
shrubs and herbaceous species present however,
grazing, pasture species and weeds have reduced
the species diversity.

Wealand Brook (site 6) is in slightly better
condition and includes a variety of herbs and
shrub species.

The second survey was aimed specifically at Sites 9 (Sandslope), 16 (Speedway) and Mullins
sumpland located to the west of Site 16 (Mattiske Consuiting 2005). Site 9 was considered
the same vegetation unit as Site 8. Site 9 was selected for monitoring plots because it was
considered to be slightly better condition.

A summary of the three sites is shown in Table 9. There is some variation in floristic data
between the two surveys at Site 16. The Mattiske Consulting sampling took place two years
afterwards slightly earlier in the season and was concentrated on the good quality
vegetation in the south west corner of the speedway site.

Table 9: Vegetation description Sites 9, 16 and Mullins Sumpland

Location

Vegetation description

Bush Forever Scale
Rating

Sandslope - Site ¢

by pastoral land.

Sandslope (Site 9) is a Darling Scarp foothill surrounded
It featured sandy soils over laterite,
which occasionally cutcropped. The vegetation consisted

of Open Forest of Fucalvptus marginata subsp. marginata
with occasional Corymbia calophyila, Banksia grands,
Banksia attenuata and Xylomelum occidentale trees over
a Low Shrubland/Sedgeland of Xanthorrhoea spp.,
Tetraria octandra, and a variety of native herbs.

The condition scale
rating {Government of
Western Australia
2000) of both
quadrats was good (4)
to very good (3.

Speedway — Site 16

Located in a small area of bushland on a gentiy-sloping
sandy substrate to the south-west of an abandoned

The condition scale
rating (Goverament of

speedway track. The vegetation consisted of Open | western Australia
Forest of Eucalvptus marginata subsp. marginata with | 2000} of both
occasional Corymbia calophylla and Banksia spp. over a | Quadrats  was  very
diverse range of understorey species dominated by | 900d (3).
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Location Vegetation description Bush Forever Scale
Rating
Xanthorrhoea preissii.
Mullins Sumpland Mullins Sumpland was a degraded, seasonally-inundated

basin measuring approximately 120m x 100m. The
fringing vegetation consisted of a few small Melaleuca
preissiana trees over a Sedgeland of Lepidosperma
effusum, Lepidosperma longitudinale and *Isolepis
prolifera. It was surrounded by a pasture of kikuyu
(* Pennisetum clandestinum) and white clover (* Trifolium
repens var. repens). The preclusion of dampland native
species by *Pennisetum clandestinum and *Isolepis
prolifera means that the native understorey flora was
largely limited to a few species of sedges occupying very
boggy and/or seasonally-inundated ground.

The paucity of native flora means that the Mullins Sumpland vegetation does not warrant
comparison with communities in a regional context.

Detailed comparisons have been made between the species recorded at the Sandslope - Site
9 and Speedway - Site 16 and the floras (/.e. ‘typical’ and ‘common’ species) listed for
Community types 3b and 20b in Appendix 1 of Gibson et a/. (1994). These two sites have
been identified as having vegetation in very good condition on the Bush Forever Scale.
Similarity co-efficients were also calculated from the floristic data recorded in both the GHD
(2003) and Mattiske Consulting (2005) surveys.

Based on the two quadrats carried out at each site, Site 9 recorded 22 (58%) of the 38
typical and common community type 3b species and 25 (53%) of the 47 typical and
common Community type 20b species. Site 16 recorded 22 (58%) of the 38 typical and
common Community type 3b species and 23 (49%) of the 47 typical and common
Community type 20b species. The similarity coefficients place both Site 9 and Site 16
somewhere between Community type 3b and Community 20b.

Gibson et al. (1994) found Community type 3b growing on alluvial soils near the Peel-Harvey
estuary as well as on better-drained sites within the Pinjarra Plain unit on the eastern side of
the Swan Coastal Plain. Community type 20b was found at the base of the Darling Scarp on
Pinjarra Plain and Ridge Hill Shelf landforms between Byford and Yarloop (Gibson et /.
1994). A description of the 3b and 20b community types is given in Table 10.

Although the location of the two sites within the Forrestfield Complex would point to the
sites corresponding to community type 20b, the dominance of Eucalyptus marginata and
scarcity of Banksia attenuata at both sites and the greater proportion of typical and common
Community type 3b species found at both sites means that Community type 3b = Corymbia
calophylla - Eucalyptus marginata woodlands on sandy clay soils’ is a marginally better
floristic match (Mattiske 2005). "Discussions with CALM indicate that they consider Sites 8, 9
and 16 are representative of the Type 20b TEC.

If the native plant communities at Sites 8, 9 and 16 are considered in terms of the Gibson et
al. (1994) community types, they correspond to vulnerable TEC types, ‘either 3b of 20b. If
Sites 8, 9 and 16 are considered as remnants of the Forrestfield Complex, they have
particular regional significance because less than 17.5% of the original area of Forrestfield
Complex vegetation remains. In either case the remnants which are less disturbed at Sites
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8, 9 and 16 warrant consideration, so that the conservation values they represent can be
retained or managed.

Three TECs occur approximately 2 km from the nearest pit (Figure 19). All co-occur within
Parkland and Conservation Reserve 31437 that covers a total of about 36 hectares between
South West Highway and the railway (English and Blyth, 2000 in Wetland Research and

Management, 2005a).
Gibson et. al, 1994.
presented in Table 10.

Table 10: Threatened Ecological Community Descriptions

Community types present are 3a, 8 and 10a, as recognised by
A general description and category of each community type is

Community | General Description Category of threat and criteria met | Category under
Identity under WA criteria Commonwealth
EPBC Act
Corymbia  calophylla - | CR B) ii) — Critically Endangered, current | EN — Endangered,
Kingia australis woodlands | distribution is limited, there are very few | facing a very high
SCP 3a on heavy soils, Swan | occurrences each of which is small and/or | risk of extinction in
Coastal Plain isolated and extremely vulnerable to known | the wild in the near
threatening processes. future.
Herb rich shrublands in | VU B) - vulnerable, can be modified or
clay pans destroyed and would be vulnerable to
SCP 8 threatening processes, is restricted in area | Not listed
and/or range and/or is only found at a few
locations.
Shrublands on dry clay | EN B) ii) — endangered, current distribution
flats is limited, there are very few occurrences
SCP 10a each of which is small and/or isolated and | Not listed
extremely vulnerable to known threatening
processes.
Corymbia  calophylla - |\NN B) The ecological community can be
Eucalyptus marginata | modified or destroyed and would be
SCP 3b woodlands on sandy clay | vulnerable to threatening processes, is | Not listed
soils of the eastern side of | restricted in area and/or range and/or is only
the Swan Coastal Plain found at a few locations.
Eastern Banksia attenuata | EN B) Current distribution is limited, and
and/or Eucalyptus | iy geographic range andfor number of
marginata woodlands discrete occurrences, and/or area occupied is
highly restricted and the community is
currently subject to known threatening
SCP 20b processes which are likely to result in total | Not listed
destruction throughout its range in the short
term future (within approximately 10 years)
ii) there are very few occurrences, each of
which is small and/or isolated and extremely
vulnerable to known threatening processes

4.8.2. Flora

A search of Department of Conservation and Land Management (CALM) records for Declared
Rare Flora (DRF) and Priority Flora (PF) within and surrounding the Project Area revealed
that 19 PF species and four DRF species have the potential to occur within one kilometre of
the Project Area. GHD reviewed this listing and identified eleven species that have the
potential to occur within the Project Area based on similarity of habitat types and previous
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coliections.  During the field survey one Priority 3 species, Acacia oncinophyila subsp.
oncinophylia, was recorded in very low numbers (4 plants observed) at two locations (Site 3
& Site 14), in both cases on the Darling Scarp slopes near the eastern edges of the survey
area (Figure 18). No other potential PF or DRF were observed and are considered unfikely
to be found in the Project Area given the extent of clearing and grazing.

Priority Three Species are “taxa which are known from several populations, and the taxa are
not believed to be under immediate threat (i.e. not currently endangered), either due to the
number of known populations (generally >5), or known populations being farge and either
widespread or protected. Such taxa are under consideration for declaration as ‘rare flora’
but are in need of further survey (GHD, 2004).

No Priority species or DRF were located in the second survey undertaken by Mattiske
Consuiting (2005). Two 10 m x 10 m quadrats were located at both Site 9 and 16. A total
of 49 native and six introduced or exotic taxa were recorded in the two quadrats and
surrounding bushland at Site 9. The mean native species richness was 32spp./100m?. The
woody shrub stratum seen in most south-western vegetation communities was almost
entirely absent, which may reflect grazing pressure and/or burning regimes.

At Site 16, a total of 48 native and ten introduced or exotic taxa were recorded in the two
quadrats and surrounding bushland. The mean native species richness was 27spp./100m?.
At Mullins Sumpland, sampling by quadrats was deemed inappropriate as the wetland
included a range of plant communities along a moisture gradient.

4.8.3. Introduced Species and Weeds

A total of thirty three species of introduced and non-endemic species were identified within
the study area. The diversity of weed species is high with twenty four genera represented.

The bushland at site 16 was being invaded from the east by Adenanthos meisneri a native
species that appears to have been planted around the speedway track. The areas bordering
pasture to the south and west were infested by exotic grasses and herbs, especially kikuyu
(* Pennisetum clandestinum) and African lovegrass (* Eragrostis curvi/d). To the north, the
shrub layer was increasingly replaced by African lovegrass. At Site 9 there were very few
weeds, even though the area was not fenced off from the surrounding pasture and there
were signs of grazing (Mattiske Consulting 2005).

Amongst the weed species there were four declared weeds which are listed by the
Department of Agriculture under the Agriculture and Related Resources Protection Act
(1972) as being of particular significance. Weed species are usually fisted because of their
risk to agriculture.

The following Declared Species were present in the study area:

e Arum lily Zantedeschia aethiopica - this species is present along Nanga Creek,
Ferraro Brook, a creekline north of the Project Area within Location 255 and in
woodland on the foothills of Location 478.

« Cotton bush Gomphocarpos fruiticosus — this plant is mostly found in damp areas
close to streamiines or where moisture runs off rocks (Location 255 & Lot 3).

o Blackberry Rubrus ulmifolius - occurs on Location 255 in small numbers along the
creek.
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¢ Apple of Sodom Solanum linnaeanum - observed on a sloping paddock in the
foothills on Location 478.

The Commonwealth Government has produced a list of the top 20 Weeds of National
Significance as part of the National Weed Strategy. These weeds are listed primarily due to
the risk they pose fo native ecosystems and their ability to spread rapidly. Two are present
in the study area:

 Bridal creeper Asparagus asparagoides - found over shrubs on high ground at the
gastern end of Location 255 and on Lot 3; and

e Blackberry Rubus fruticose (Location 255 and Lot 3).
4.9, Fauna

Western Australian Museum records and a review of published and unpublished data
indicate that up to 84 bird species, up to 18 mammal species, up o 11 amphibian species,
up to 6 fish species and up to 53 reptile species may potentially occur or have been
observed in the general Waroona area (GHD 2004; Ninox 2005). Not all of these species
are likely to occur regularly within the Project Area as their preferred habitats are either not
present or are extremely degraded or fragmented.

A field survey was also conducted in conjunction with the first round vegetation survey, to
search for fauna species, examine potential habitats present and assess their condition
{(GHD 2004). The survey was conducted in accordance with the EPA Position Statement
Number Three on Terrestrial Biological Surveys (EPA 2002a). The survey was undertaken
during mid spring, October 2003, after a winter of average rainfall. Windy conditions may
have impacted on numbers of bird species sighted, but the lack of significant stands of
understorey for cover across much of the study area is more likely to have reduced bird
sightings. The survey was conducted in accordance with the EPA Position Statement
Number Three on Terrestrial Biclogical Surveys (EPA 2002a).

A total of 43 bird species, 16 mammal species, two frog species and eight reptile species
were identified during the survey. This included five introduced species (kookaburra,
laughing turtle-dove, red fox, cat and rabbit), one gazetted threatened species (Baudin’s
Black Cockatoo) and one Priority 5 species (Quenda) (GHD 2004).

Following government consultation a subsequent literature review was conducted by Ninox
Wildlife Consulting (Ninox Wildlife Consulting 2005). This first fauna survey was
supplemented with an additional fauna survey was conducted in September 2005, The
Ninox survey resulted in the recording of 38 species of bird, three species of native
mammals, six frogs but no reptile species within the smaller survey area. Introduced
species included one bird and three mammal species.

An inventory of the fauna species observed at the site and that may potentially occur at the
site is given in the supporting document Vertebrate Assessment Waroona Minerals Sands
Project Area,
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4.9.1. Birds

A total of 50 bird species were recorded between the GHD (2003) and Ninox Wildlife
Consulting (2005) surveys, 29 species were commaon o0 both and 21 species were unique 1o
either the GHD or Ninox survey.

The results of the literature review conducted by Ninox Wildlife Consulting showed that in
addition to the 50 bird species recorded during both surveys, a further 74 species could be
expected to occur as resident, nomadic, migratory or occasional visitor to the general area.
Not all of these are likely to occur regularly within the Project Area as their preferred
habitats are either not present or are extremely degraded. Additional species could occur as
vagrants but these have not been listed. This latter group of birds could occur following
specific climatic events, either in the south-west or inland, which encourage birds into or
away from their normal distribution.

Many of the species listed have become extremely scarce on the Swan Coastal Plain and
Darling Range foothills although they may be common elsewhere. These birds are either
habitat specialists with a reduced distribution on the Swan Coastal Plain or are wide-ranging
species with reduced populations on the Swan Coastal Plain; some may be locally extinct
(Government of Western Australia 2000). The birds that fit into these categories include
many birds of prey which are wide-ranging and being predators, would never have been
particularly common. Other, small birds such as fairy-wrens and thornbills are less mobile
than the larger birds and may only be surviving in remnants of native vegetation on the
Swan Coastal Plain (Government of Western Australia 2000) although they are still common
in parts of the adjacent Darling Range (cited in Ninox 2005).

The 50 species recorded in the Project Area are generally typical of farmiand with
fragmented remnants of degraded native vegetation. While the number of species of bird
will increase with further field work, it is unlikely that these additions will be substantial
(Ninox 2005).

4.9.2. Native Mammals

One native mammal, the Western Grey Kangaroo (Macropus fuliginosus) was recorded by
GHD during the field survey in October 2003. The three additional species were noted by
signs of their presence such as tracks, scats or diggings (Ninox 2005). The Ninox survey
confirmed the presence of Grey Kangaroos which were observed in both remnant vegetation
and pasture, and diggings of Quenda (Iscodon obesulus fusciventer) were also noted in Site
16. Fresh Common Brushtail Possum (Trichosurus vulpecula) scats were recorded in Sites 8,
9 and 16. The most scats were located at Site 8, then Site 6.

An additional 17 species could potentially occur in the Project Area, although this is unlikely
given the fragmented and degraded condition of much of the remnant vegetation in the site.
This number of species includes nine species of bat, a group that has not been
systematically surveyed on the Swan Coastal Plain and about which little information is
available on current status (Government of Western Australia 2000).

Relatively little survey work on ground-dwelling fauna, including native mammais, has been
carried out on the southern Swan Coastal Plain. However, some unpublished data and a
small number of published papers have been reviewed for this current assessment.
Intensive, seasonal trapping in an almost pristine remnant of 75 hectares of Banksia
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woodland near Keysbrook (West Kingia - part of Bush Forever site 77) resulted in only two
native mammal species being captured: the Honey Possum (T7arsipes rostratus) and
Southern Brown Bandicoot (Zsoodon obesulus fusciventer) (Ninox unpublished data). Grey
Kangaroos were refatively common in the study area. Further north, in the much larger
remnant bushland at Lowlands, near Serpentine (Bush Forever site 368 and 372), only two
native mammal species were recorded during trapping: the Chuditch (Dasyurus geoffroi)
and Common Brushtaii Possum (7richosurus vulpecu/a), and the Western Grey Kangaroo
was observed (Ninox unpublished data).

In addition, field surveys of three locations on the southern Ridge Hill Shelf and Pinjarra
Plain (Brickwood Reserve, Cardup Nature Reserve and Norman Road bushiand) between
Byford and Mundijong, resulted in the capture of only two species of small native mammal:
the Mardo (Antechinus flavipes) and Western Pygmy Possum (Cercartetus concinnus); and
the observation of only two additional species, the Grey Kangaroo and Southern Brown
Bandicoot (Harvey et a/. 1997).

4.9.3. Amphibians

Two species of frog were recorded in the Project Area by GHD (2003) and six species were
recorded by Ninox in 2005. An additional five species could occur as they are able to persist
in degraded creeks and wetlands (Ninox 2005).

Five species were recorded at both West Kingia and Lowlands although six species were
recorded in total (Ninox unpublished data). Six species of frog were also recorded during
the Harvey et a/. (1997) survey of Brickwood Reserve, Cardup Nature Reserve and Norman
Road bushiand.

Most of the frogs known to occur in the general area rely on surface water to breed
although many will be found in various habitats some distance away from water outside of
their breeding season.

4.9.4. Reptiles

Five species of reptile were identified in the Project Area during the GHD October 2003
survey. An additional two species were seen but their identification was not confirmed (GHD
2004). No reptiles were recorded during the Ninox Wildlife Consulting survey afthough
hand-foraging was undertaken. The cold and wet weather conditions probably contributed
significantly to the lack of reptile observations and/or captures by hand-foraging.

Up to 48 additional species could occur in the general area although, as for native
mammals, this is unlikely that many of these will occur in the Project Area given the
fragmented and degraded condition of the remnant vegetation.

Only 16 species of reptile were recorded in the three areas sampled in the Harvey et al.
(1997) study. Twenty-two species were recorded in West Kingia and eight species were
recorded at Lowlands (Ninox unpublished data). However, some of the discrepancy
between these two latter sites is most likely a result of the varying intensities of sampling
rather than any inherent differences between the sites.

While an almost complete assemblage of reptiles can be found on recently isolated, small
areas of undisturbed native vegetation in the Darling Range (cited in Ninox 2005) it is
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unlikely that many are able to persist in highly disturbed and degraded remnant patches
that have been isolated for a long period of time.

4.9.5. Introduced Species

Three introduced mammal species were recorded in October 2003 by GHD. This included
two predators, the Red Fox (Vulpes vuipes) and feral Cat (Felis catus), and one herbivore,
the European Rabbit (Oryctolagus cuniculus). Two introduced bird species were also
observed: the Laughing Turtle-dove and Laughing Kookaburra.

In addition to these species, a further two introduced rodent species could be expected to
occur: the Black Rat (Rattus rattus) and House Mouse (Mus muscuius). Both of these
rodents were recorded in all of the bushland sites sampled by Harvey ef al (1997). Two
additional introduced bird species could also occur: the feral Pigeon or Rock Dove and the
Spotted Turtle-dove.

While no introduced bird species were recorded in the bushland at either West Kingia or
Lowlands, the Laughing Kookaburra and Laughing Turtle-dove were observed in the vicinity
of the houses and outbuildings in both locations (personal observations). The House Mouse
and Red Fox were also recorded in West Kingia and Lowlands (Ninox unpubtished data).

It is unlikely that additional feral species to those described above will occur in the Waroona
Mineral Sands Project Area. However, cattle have grazed most of the remnant patches of
vegetation on the Project Area resulting in a highly modified environment.

4.9.6. Significant Species

A comparison of the species observed during the fauna survey and those potentiaily present
at the site has been carried out using the lists contained in:

« the Environment Protection and Biodiversity Conservation Act 1999 (EPBC 1999),
» the Wildlife Conservation Act 1950 (WCA 1950});

e Department of Conservation and Land Management (CALM) Priority Fauna iist;‘
and

» those birds that have special conservation significance on the Swan Coastal Plain
as listed in Table 15 of Bush Forever Volume 2 (Government of Western Australia
2000).

Significant species that were observed or maybe present in the Project Area are detailed
below.

Commonwealth and State Legislation

One bird species, Baudin's Cockatoo, is listed as Vulnerable under the £PBC Act (1999) and
listed under Schedule 1 (fauna that is rare or likely to become extinct) of the WA (1950)
was recorded by GHD during the October 2003 field survey (GHD 2004)}. A large flock of
approximately 100 birds was observed within the Waroona Mineral Sands Project Area
during the Ninox Wildlife Consulting assessment. These birds were observed feeding on
particular Marri trees within the Project Area, which were tagged.
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Carnaby’s Cockatoo, which is listed as Endangered under the EPBC (1999) Act and Schedule
1 of the W(CA (1950) could also occur in the Waroona Mineral Sands Project Area. Both of
these black-cockatoo species have undergone a dramatic decline in recent years due to the
loss of either food resources or as a result of their low reproductive rate (Johnstone and
Storr 1998).

The Forest Red-tailed Black-cockatoo was also recorded during the Ninox Wildiife Consulting
assessment. This is listed by CALM as a priority 3 species. This cockatoo is more commonly
seen in the Jarrah forest of the Darling Range aithough it will be observed in remnant Jarrah
or Marri vegetation on the Darling Scarp and foothills.

One hird listed on the China/Australia Migratory Bird Agreement (CAMBA): Glossy Ibis; one
bird listed on the Japan/Australia Migratory Bird Agreement (JAMBA): Rainbow Bee-eater;
and three birds listed on both: Fork-tailed Swift, Cattle Egret and Great Egret; could
occasionally be present in the Project Area. These birds are not expected to be impacted by
the Waroona project due to the large area that they potentially inhabit or the rareness of
their visits to the Project Area.

The Peregrine Falcon which is listed as Other Specially Protected Fauna on the Western
Australian WCA (1950) could occur in the Project Area.

The Chuditch (Dasyurus geoffroil) is listed as Vulnerable on both the £PBC (1999) and WCA
(1950). This marsupial has been frequently captured in the Darling Range (Ninox Wildlife
Consuiting 2002, 2003).

CALM Priority List

The Quenda was not seen but its presence was recognised by signs (scats, tracks or
diggings) in October 2003 (GHD 2004). Three species that could occur are the Common
Wambenger (Phascogale tapoatafa), the Western Brush Wallaby (Macropus /rma) and the
Water Rat (Hvdromys chrysogaster). However, a search of the WA Museum database
shows that there have been no recent specimens of any of these species.

Other Species

Forty-one of the 124 bird species identified as potentially using the site are either habitat
specialists with a reduced distribution on the Swan Coastal Plain or are wide-ranging species
with reduced popuiations on the Swan Coastal Plain (Government of Western Australia
2000). Eight reduced distribution species and three reduced populations were observed in
the Project Area by GHD in October 2003. These were mainly small insectivores.

Most of these birds are common in the remainder of their geographic distribution but are
reliant on the often fragmented and sometimes small remnant areas of native vegetation on
the Swan Coastal Plain.

The depauperate state of small native mammal species on the Swan Coastal Plain, Ridge Hill
Shelf and Darling Range foothills means that all native mammals remaining in these areas
are of significance,

None of the frogs recorded or predicted to occur in the general area or within the Project
Area are listed on any of the Government rare, threatened or vulnerable species lists.
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Only one reptile that could potentially occur in the Project Area, the Carpet Python (Morelia
spilota imbricata) is listed on any rare, threatened or vulnerabie species list. This python is
shown as Other Specially Protected Fauna on the W(CA (1950). There are no recent records
of this species in the general area of Waroona.

4.9.7. Fauna Habitats

Large mature trees containing hoilows in the Project Area provide good habitat for bird
species that utilise these resources. Likewise, possums, and other arboreal mammals also
utilise such hollows. Few stands of healthy understorey vegetation remain in the study area
(GHD 2004). Most of the remaining shrub vegetation is located in areas of granite and
laterite outcrops, and it was in this area that most bird species were observed.

In the north-east portion of Site 8 a large number of trees have been historically ringbarked
and burnt and these trees have developed substantial hollows. Several of these dead trees
are located adjacent to live trees and this combination appears to provide excellent refuge
and easy access for the Common Brushtail Possum. A large amount of fresh possum scats
were noted on stumps and logs in the vicinity of these trees although it was not possible to
determine how many possums potentially occur within this focation. A similar situation was
apparent in Site 9 although scats were less abundant in this remnant. Possum scats were
uncommon in Site 16,

The lack of a woody shrub stratum means that only eight species of bird were recorded at
Site 9 during the 2005 surveys. This was very similar to the heavily grazed Site 8 nearby
which also lacked a mid-storey of shrubs and has a mainly pasture grass ground cover.

The thick vegetation, including the exotic grasses, located at Site 16 provides ideal cover for
the Quenda (Isoodon obeselus fusciventer) and, during the GHD assessment; signs of their
presence were numerous across the site. During the Ninox Wildlife Consulting survey, signs
of the Quenda in this site were few although fresh tracks of both Red Fox and feral Cat were
numercus. In the two years between the GHD and Ninox assessments, these two exotic
predators may have had an impact on the Quenda within the speedway area.

Of the six species of frog recorded during the Ninox assessment, only three species were
heard cailing in Mullins Sumpland: the Quacking Frog (Crinia georgiana), Squelching Frog
(Crimia insignifera) and Lea's Frog (Geocrinia /eai). The boggy surrounds of this sumpland
have been trampled by cattle and polluted by their dung reducing its value as a wetland
habitat (Ninox Wildlife Consulting 2005).

Many fauna species are likely to only be present as temporary inhabitants. Much of the site
has been previously cleared for agricultural practices, and the fauna habitats remaining are
severely degraded and isolated. None of the creeklines in the Project Area remain
unaffected by land clearing and agricultural practices. The intermittent nature of remaining
vegetation in the study area indicates poor vegetation linkage between habitats. Wealand
Brook retains the most vegetation cover, but its minimal linkage to other habitats both up
and downstream reduces its viability as a corridor for faunal movement, particularly ground
dwelling fauna (GHD 2004).
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4.10. Social Environment

The Shire of Waroona has a diverse range of industries including beef, sheep and dairy
farming, tree farming, earthmoving, market gardens, engineering and mining (Shire of
Waroona, 2003).

The land use of the Project Area is agriculture and vacant reserves {crown land).
Specifically, the land in the Project Area is currently used for cattle and sheep farming.
Numerous small rural landholdings surround the Project Area.  The township of Waroona
has approximately 2,300 residents.

4.11. Transport

The Waroona Project Area is located 2 km east of the Southwest Highway, a major south-
west transport route that is heavily utilised for the transport of goods such as dairy, sheep,
cattle and mineral sands. The route is also used by tourists as well as residents within the
region. Vehicle movements measured by MRWA in two locations on Southwest Highway are
shown in Table 11. The table shows that vehicle numbers are greater north of Waroona
than south. There is less overall traffic on weekends, however, cars and caravans make up
a higher percentage of weekend traffic. Heavy vehicle numbers decrease on weekends.

Table 11: Traffic Movements

Location Waterous Road (4km south Waroona) Paterson Rd {1km north of Warocna)
Days Mon — Fri Sat - Sun Mon — Fri Sat - Sun

. % of % of % of % of
Vehicle Type Number fotal Number total Nurmber fotal Number total
Total
Movernents 4182 100% 3359 160% 5152 100% 4618 100%
Cars 3322 79% 2919 87% 4156 81% 3955 86%
Short towing 139 3% 215 6% 195 4% 335 7%
(Caravans)
?f;i};it Road 162 4% 42 1% 172 3% 63 1%
B Trains 79 2% 20 1% G0 2% 34 1%
Tri axial Trucks 101 2% 37 1% 144 3% 49 1%
Semis puiling o o
boaies 46 1% 38 1% 35 1% 12 0%

4.12. Background Noise

Two background noise surveys were conducted in July 2004 and May 2005. In 2004,
background noise was monitored at three residences over a 1 week period from 12 to 19
July 2004. In 2005, background noise was monitored at three residences over a 1 week
period from 19 to 26 May 2005.

The environmental noise loggers were set to collect Lay, Lao and Lago noise levels every 15
minutes, where:

¢ La gives the noise level which is exceeded 1% of the time over a 15 minute
period;
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¢ Laio gives the noise level which is exceeded 10% of the time over a 15 minute
period; and

¢ Lagy gives the noise level which is exceeded 90% of the time over a 15 minute
period,

The range of Laj noise levels recorded during monitoring are shown in Table 12, The Lajp
noise levels are the most relevant for comparison to EPA Noise Regulations and the noise
emissions from the minesite due to their continuous nature.

Table 12: Background L, Noise levels

Location Bradford St Paterson Rd Forrington Heights*
Date July 2004 | May 2005 | July 2004 | May 2005 | July 2004 | May 2005
Day 39 - 68 40 - 64 35-58 37-80 28 - 59 33-53
Evening 37 -51 36 - 63 30-51 33-59 24 -43 30 - 51
Night 35 - 55 35-60 30-55 30-60 24~ 55 29 -54

* note: different monitoring location at Forrington Heights in 2004 and 2005.

The results in Table 12 indicate a significant range in the LA10 noise levels at each of the
three locations throughout the day.

Although not assessable under the EPA regulations, the 90" percentite (or tenth highest) of
the 1,90 measurements is considered a good indication of the typical background noise
fevels as this excludes isotated high noise events. Over the two surveys, L90 of 1,90 at
Bradford Street range between 33 and 38 dB(A), at Paterson Road between 27 and 33
dB(A) and Forrington heights between 23 and 30 dB(A). This indicates that ambient noise
levels at the residences are quite low.
4.13. Dust

Dust can be measured as total suspended particulates (TSP), particulate matter less than 10
microns in size (PMy) or deposited matter. Deposited matter describes any particulate
matter that falls out from suspension in the atmosphere. It is the least commonly used
measurement in determining dust concentrations and there is no direct method of
conversion between deposited matter and TSP or PMy,.

At Waroona, it was not possible to measure existing site dust levels using TSP or PMy,, due
to the remoteness of the site from existing operations, and the lack of a reliable, long-term
power supply or security across the site. As a result, deposition gauges were installed at
five locations across the site in September 2004. The gauges were installed in accordance
with Australian Standard AS/NZS 3580:10:1:2003, Methods for Sampling and analysis of
ambient air. These gauges provide a guide to the existing conditions on site, and will be
maintained for a time after the commencement of mining, in order to detect any change in
dust fallout.

The sample bottles are changed and analysed monthly. Samples are analysed to determine
the insoluble solids (IS), ash residue (AR), combustible matter (C), soluble matter (SM) and
total solids (TS) content. The range in results from September 2004 to May 2005 is shown
in Table 13.
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Table 13: Range in content of deposition gauges at Waroona, September 2004 to
May 2005

Sample component Lower  level recorded | Upper  level recorded
(g/m2/month) (g/m2/month)

Insoluble Solids (IS) 0.2 2.3

Ash Residue (AR) 0.1 1.7

Combustible (C) 0.1 1.0

Soluble Matter {(SM) 0.9 4.6

Total Solids (TS) 0.1 2.8

4.14, Aboriginal Heritage

An archaeological and ethnographic survey of the Project Area and surrounds was
conducted in 1997 (Carto-Cult, 1997}. No new or previously recorded archaeologicai sites
were identified. The survey did, however, result in the identification of three ethnographic
sites. The three ethnographic sites identified were:

o Twin Springs ~ This site is located near the convergence of two creek lines and
may have previously been a camping ground for Aboriginals or a previous
corridor of movement for Aboriginal people,

« Triple Blackboy — This site is explained as being rare and significant to the
Aboriginal people of the Southwest,

» Wuradjie Waterfall — This site is believed to be the abode of the Wuradjie spirit.

All three sites are cutside of the Project Area. The sites are registered on the Department of
Indigenous Affairs (DIA) site register,

4.15. European Heritage

A search was conducted of the Register of National Estate, National Trust and of the
Heritage Council of Western Australia for heritage sites within the Project Area. No siles
were identified as being located within the Project Area. A number of heritage sites listed in
the Shire of Waroona Municipal Inventory were identified within the Waroona townsite but
not within the Project Area.
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5.COMMUNITY CONSULTATION

5.1. Iluka Community Relations Policy

Huka's relationship with its employees, neighbours and the wider community is recognised
as important to the long-term success of its operations.
The Company aims to be a valuable corporate citizen by:

» working closely with neighbours;

* supporting the community through sponsorship and resources;

« providing public information about environmental, community, and health and
safety performances; and

s organizing external group visits to T'uka's operational sites.

Iluka’s Community Relations Policy is a statement of the company’s commitment to
community relations and is shown below.

Tluka Resources works with neighbours, employees, indigenous groups and other
stakeholders to add value to the communities in the Company's operational areas.

We establish partnerships on the following priorities

» open and meaningrul communication,

e participation in community activities;

s support for community mnitiatives;

e timely provision of planning and operational information;

» effective response to community concerns,; and

o respect for indigenous culture and aspirations. "

5.2. Waroona Consultation

The objective of the consultation program conducted during the preparation of this PER was
to enable ail individuals, groups and agencies that have an interest in the proposal to have
input during the project design and environmental impact assessment process. This allows
Iluka to address public interests both in this environmental review and following the
implementation of the proposal.

In Western Australia the environmental approvals process is a public process, whereby the
proponent is expected to consult with the public and government agencies to ensure that
the most current information about focal issues and concerns is used in the environmental
and social impact assessment of the proposed project.

5.3. Consultation Program

The consultation program comprised the following phases:
« identification of stakeholders;

Waroona Mineral Sands Project — Public Environmental Review Page 64



Tluka Resources Limited
« dissemination of information and identification of stakeholder issues;

collection of feedback from stakeholders;
response to the stakeholder issues; and

L

communication of the Proponent’s response.

The Interim Industry Guide to Community Involvement (DoF, 2003) was used to review the
community consultation program implemented by Iiuka. Iluka’s program was consistent
with the requirements of the guide.

5.3.1. Identification of Stakeholders

Interested stakeholders in the Project have been identified as community members in the
immediate surrounds of the project, people within the local shire, special interest groups and
decision making authorities. The stakeholders identified are outlined in Table 14.

Table 14: Stakeholders Identified

Stakeholder Group Specific Stakeholders

Landowners Landowners and Residents along Wealand Road, Peel Road, Hall
Road, South West Highway, Dallas St, Bradford St, McDowell St,
Paterson Rd, Nanga Brook Rd and Forrington Heights (Figure 20)

Shire of Warcona residents and business owners/operators

Community and Industry Groups | Conservation Council of WA

Waroona Landcare “Crossing the Boundaries”

Waroona Roadwise Committee

Harvey River Restoration Trust

Government Agencies Shire of Waroona

Environmental Protection Authority {EPA)

Department of Environment {DoE)

Department of Industry & Resources (DolR)

Department of Conservation and Land Management (CALM)

Main Roads Western Australia (MRWA)

Department of Agriculture (DoA)

Department of Indigenous Affairs (DIA)

5.3.2. Dissemination of Information & Identification of Issues

Liaison with stakeholders has been ongoing over the past 10 years as Iluka has conducted
exploration activities and mining studies over the Project Area. A more detailed and
comprehensive program of consultation has been undertaken since 2003, in preparation for
liuka's aim to proceed with the development of the Project in 2006.

Information has been disseminated to the identified stakeholders through the following
mechanisms.,
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Community Updates

Community Updates (newsletters) have been issued in December 2001, March 2003, May
2004, October 2004 and September 2005 (Appendix 1).

Iluka Website

The Iluka website (www.iluka.com) contains information on Iluka and new projects.
Information made available on this site about the Waroona Project inciudes the Scoping
Study, Flora and Fauna Survey results, summaries of baseline groundwater and surface
water environments and Community Updates.

Individual and Group Landowner Meetings

75 houses, not owned by Iluka, are located in Wealand Road, Peel Road, Hall Road, South
West Highway, Dalias Street, Bradford Street, Paterson Road, Nanga Brook Road, McDowell
St and Forrington Heights (Figure 20). Contact was made with 60 residents via either letter
or telephone call in mid 2006. Individual visits were made to 51 interested landowners and
residents in this area between June and August 2004. Landowners and residents were
provided with an overview of the proposed mining operation and any gquestions or concerns
were noted and responded to.

Interest was sought from residents in forming a Consuitative Committee Meeting in mid
2004. This was initially requested through the Community Update and was followed up with
a letter and/or phone call to residents as well as in discussions during individual meetings.
There was little interest shown in forming a committee. In response to this, Iluka continued
to provide information through the Community Updates and one on one discussion with
residents.

A series of commugnity briefings were held in December 2004, Of the 73 residents invited to
the briefings 11 afttended. Information provided at the briefing included:

+« project overview;

» planned timing;

+ site layout;

» mining method and schedule;

+ environmental studies conducted;

» proposed management of environmental impacts;

« monitoring of environmental factors;

s transport options;

e community involvement; and

« post-mining land use.
A second round of community briefings were held in April 2005. This included two general
community sessions and four landowner briefings. Advertisements were placed in the
Harvey Reporter for two weeks advertising the Community Information Sessions (Appendix

2. Staff from Iluka were available for two three hour sessions (one during the day, one at
night) to discuss any aspect of the Project. Three community members visited during the
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period. Invitations were sent to 60 landowners for the briefings with 5 landowners
attending.  Information provided at the landowner briefings and community sessions
included:

¢ update on project status,;

« |and valuation impacts;

¢ environmental and mining studies conducted;
¢ post-mining land use; and

« results of noise survey.

An Iluka office has been established in the Waroona business centre and is open one day a
week. The purpose of the office is to make Iluka personnel reguiarly accessible to discuss
aspects of the project with community members. Letters were sent to landowners and liuka
staff were available for three community information sessions at the offices on 12-13
October 2005. There were no attendees at these sessions. Further information will be
provided through Community Updates, discussions with landowners and made available at
the Waroona office.

Shire of Waroona

Discussions on the mining tenements with the Shire of Waroona commenced in 1993,
Ongoing regular Shire briefings regarding a potential mining operation commenced in 2001,
More recently, Iiuka has made presentations to Council in April 2004 and November 2004.
Iluka has part-funded, and been involved in, the Waroona North Structure Plan (Section
6.4.1) which aims to identify the future use of land in the northern section of the Waroona
Shire.

Meetings with Organisations
Meetings were held with the Conservation Council of WA on 15 April 2004 and 5 July 2005.

A meeting was held with the local Landcare Officres in August 2004. These Landcare
Officers also attended the landowner information session in December 2004. Information
has been exchanged between Iluka and the Landcare group, including baseline data
coliected by Iluka. A presentation was given to the local LCDC groups in April 2005.

A presentation was made to the Wagerup Community Consultative Network in November
2004. This group has been formed by local residents in the town of Yarloop, specifically to
look at the impacts of Alcoa’s operations in the area. The group invited Iluka to present
information about its Waroona project.

A presentation was made to the Warcona Roadwise Committee in May 2005 and was
attended by representatives from the WA Police Service, Main Roads WA, Shire of Waroona,
Waroona Districts High School, and Alcoa.

A meeting was held with representatives from the Peel Development Commission in May
2005. A presentation was given to the Waroona Business Council in May 2005. A
presentation was given to the Lions Club of Waroona in August 2005.
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EPA, DoE, DolR, CALM, DIA, DoA, MRWA

A referral was submitted to the Environmental Protection Authority (EPA) on 6 January
2004. A scoping document was prepared by the proponent and submitted to the EPA in
May 2004. A presentation to the EPA was made on 20 May 2004. The scoping document
was approved on 23 June 2004.

A presentation was given to the DoA Waroona Branch staff in July 2004. A meeting and site
visit was held with DoE representatives from the Kwinana-Peel licencing branch and EPA
Services Unit in August 2004,

Discussions were held with CALM on the location and status of Threatened Ecological
Communities, results of flora and fauna studies, groundwater impacts and rehabilitation.
The results of the Aboriginal heritage survey were exchanged with the DIA. Discussions on
transport options were held with MRWA. General presentation and discussion was
conducted with the DolR.

5.3.3. Responses to Issues Raised

Discussions with stakeholders have provided information on potential environmentat issues
of concern to the local and broader community. Table 15 summarises the issues raised and
responses by Iluka during the consultation program. Government agencies reviewed a draft
copy of the PER and issues incorporated into the document.

Table 15: Issues identified during consultation

Issues Raised Response

Community Members

Concern regarding noise | Naise modelling has been undertaken which shows that noise limits
from the mining activities | can be met under the majority of weather conditions. Equipment will
be shut down when conditions indicate a potential for exceedence of
the noise {imits. Refer to section 9.2,

Will the mining operate | Following itial noise studies and community consultation, decision
for 24 hours a day and on | made that mining would be 12 hours a day only (excluding Sunday and
weekends? pubfic holidays) with processing activities occurring 24 hours. Refer to
section 3.

Concern regarding what | The site laycut has been designed to minimise visual impact on
the site will look like and | adjacent landowners. Refer to sections 3 and 10.2.

what residents will see
from their homes

Concern about lights from | No mining activities occurring at night.  Light from processing activities
the site at night, shining | will be minimised. Refer to section 9.4.
towards houses

Concern regarding the | Alternative routes have been considered, and deemed unsuitable as
number of trucks and | detailed in section 2.2.2. The South West Highway has heen identified
route through Waroona | as the preferred route. The increase in truck movements is
townsite. approximately 1% on current heavy vehicle movements. Refer to
section 10.1,
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Issues Raised

Response

Question about where the
vehicle access to site will
be and whether trucks
will come down Paterson
Rd

All access to the site will be from Peel Rd. No access will be from
Bradford St or Paterson Rd. Refer to section 3.

Concern re dust
generation from Peel Rd
and mud trail from Peel
Rd on to the highway

Peel Rd will be sealed from the highway intersection through to the
HMC stockpiles. Trucks will not have mud on their tyres as they will
not travel off the sealed surface. Refer to section 10.1.

Comments about the
easterly winds in
Waroona that are very
strong at certain times of
the vyear, and concern
about how Iluka will
manage the dust from the
site

Iluka will minimise the generation of dust using a range of dust control
measures. Refer to section 9.1,

Will  local people be
employed and will local
businesses  have  the
opportunity  to  supply
services to the site?

Where positions are not filled by existing Iluka employees, there will be
opportunities for appropriately skilled local people to apply for
employment., Experience at other new operational sites shows that
local people are employed by both Iluka and other contractors on site.
local businesses will have the opportunity to supply services to the
site.

Will Iluka staff and their
families move to
Waroona?

Iluka cannot dictate where empioyees live, however, Buka's policy for
fatigue management encourages employees to minimise their
traveiling time to and from work. Experience in other areas shows that
some empioyees do choose to relocate to the local area.

What resources will Iluka

Iluka has a community support program, to assist organisations within

much water is needed for

provide to help the|the Company’s operational areas. Support to date includes

community? contributions to the Community Marketing Group, Tourist Information
Centre, Heritage Trail Project, Cancer Fundraising Group, Waroona
District High School and the Peel Economic Development Unit.

Concern regarding how | Water will be from pit dewatering with additional water purchased

from Harvey Water.

proximity of the mine and
possible  devaluation of
properties

the minesite and the | grgundwater modelling has been conducted and no offsite impacts are
impacts on local | identified, Refer to section 8.6.

groundwater bares, flows . . . ‘

to Nanga Brook and Reduction in surface water flows in Nanga Brook is estimated at less
surface water. than 1% of annual flows. Refer to section 8.7,

Concern regarding the | Landowners who demonstrate devaluation of their property due to

Tiuka's mining operations, may be entitied to compensation under the
Mining Act provided certain criteria are satisfied. Where fandowners fall
within those criteria Iluka will meet its compensation obligations in
accordance with the Mining Act.

However, Iluka considers that post-mining development opportunities
and the potential for future expansion of the Waroona townsite into
this area are likely to provide a significant positive impact on nearby
property values in the longer term. luka's experience in mining
operations which are located in clese proximity to existing residential
areas, has not shown any devaluation of nearby properties.
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Issues Raised Response

Concern regarding | Monazite material will not be returned to the Warocna site from Capel,
presance of monazite and

its disposat

Interest in the | lluka has financially assisted the Shire of Waroona to develop a

rehabilitation plan for the | Structure Plan for the ‘Wargona North’ area. This community &
area and post-mining land | council-driven study will identify key future land uses for the area.

use Tluka will assist in the facilitation of future deveiopment by considering
the identified future land use in the rehabilitation program. Refer o
section 6.4.1.

Community and Interest Groups

Rehabilitation and | Rehabilitation will be to similar fandscape and agricuftural land use.
restoration works Refer to secticn 8.4,
Restoration of Ferraro Brook and protection of native vegetation,
Refer to section 8.5.

Groundwater impacts Groundwater modelling has been conducted and no offsite impacts are
identified. Refer to section 8.6,
Surface water flows Reduction in surface water flows in Nanga Brook is estimated at less

than 1% of annuai fiows. Flows originating from Mullins Sumpland wili
be reduced by up to 95%. Refer to section 8.7.

Local community support | Iluka has a community suppert program, to assist organisations within
the Company’s operational areas. Support to date includes
contributions to the Community Marketing Group, Tourist Information
Centre, Heritage Trail project, Cancer Fundraising Group, Waroona
District High School and the Peel Economic Development Unit.

Iluka will continue o wark closely with the Shire of Warcona to identify
key community projects requiring support.

5.3.4. Ongoing Consultation

The consultation program foliowing the release of this environmental review will involve:
« displays within town including 3-D computer simulated mining operation;
» ongoing liaison with adjacent residents and landowners;
« ongoing liaison with government agencies;
e ongoing liaison with councillors and staff of local authorities;
¢ ongoing participation in the Waroona North Structure Plan Committee;

e dissemination of information through community newspapers anc¢ Iluka’s
Community Updates; and

« ongoing provision of information on lluka's website.

Iluka will continue to liaise closely with local authorities and the local community during the
construction of the Project and will implement a consultation program which includes regular
meetings with landowners in close proximity to the mine, and consultation on specific issues
as they arise.
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6.ENVIRONMENTAL MANAGEMENT

6.1. Tluka’s Environmental Management System

Iluka has an environment, health and safety management system (EHSMS) in place to
provide effective EHS management and continuous improvement in performance at all its
mineral sands operations. [luka's EHSMS is designed to provide a framework for:

developing and implementing a common approach to environmental, health and safety
management across Iluka;

integrating environment, health and safety management systems and processes into all
business processes;

effectively communicating company expectations to all employees, contractors and
visitors;

establishing clear environment, health and safety performance criteria against which all
areas of the company can be monitored and audited;

measuring environment, health and safety performance at all levels of the organisation;

reporting environment, health and safety performance to stakeholders and interested
parties, and

ensuring continuous improvement in our environment, health and safety performance.

The EHSMS comprises:

one corporate EHS policy;

twelve EHSMS standards that describe the minimum requirement for all Iluka areas; and
associated guidelines and tools to assist with the implementation and maintenance of
the EHSMS (Figure 21).

6.2. Iiuka’s EHS Policy

iluka’s EHS Policy is a statement of the company’s commitment to environmental protection.
It is a general condition of employment that Iluka employees at all levels behave in
accordance with the policy. Iuka's EHS Policy commits Iluka to:

+ not compromise on safety;
« comply with all legislative requirements;

« work closely with our customers and maintain a product stewardship appreach to
our products to enable their ongoing use;

+ identify, assess and manage environmental, health and safety hazards, risks and
impacts of our operations;

» maintain an EHS management system to apply uniform standards to all
operations and personnel;

+ promote continuous improvement practices;
» minimise workplace exposure to hazards, ecosystem disturbance or degradation;

« re-establish disturbed areas as sustainable ecosystems and community assets;
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o strive to use resources more efficiently by reducing, reusing and recycling waste
products;

» encourage and support our employees to make positive lifestyle changes;
« understand and work to meet the expectations of the community; and

e provide appropriate training to employees and contractors to ensure
environmental, health and safety issues and responsibilities are cdlearly
understood.

6.3. Sustainable Development

The EPA Position Statement Towards Sustainability (EPA, 2002c¢) discusses the concepts of
sustainability and outlines that sustainable development requires the integration of
ecological thinking into ali social and eccnomic planning and actions. The EPA cbjective for
sustainability is to ensure, as far as practicable, that the proposal meets or is consistent with
the sustainability principles in the National Strategy for Ecological Sustainable Development
(Commonwealth of Australia, 1992).

The National Strategy for Ecologically Sustainable Development outlines three objectives for
the mining industry in addressing sustainable development. These are:

« to ensure minesites are rehabilitated to sound environmental and safety
standards, and to a level at least consistent with the condition of surrounding
land;

¢ to provide appropriate community returns for using mineral resources and
achieve better environmental protection and management in the mining sector;
and

e to improve community consultation and information, improve performance in
occupational health and safety and achieve social equity objectives.

Concepts raised for the resource industry in the above guidelines have been integrated into
the planning of the Waroona Project and the sustainable development strategies outiined
below. In producing mineral products and supporting sustainable development at the
Waroona Project a number of sustainable principles are considered and applied. These are
detailed in Table 16.

Table 16: Implementation of Sustainability at Waroona

ILUKA SUSTAINABLE PRINCIPLES WAROONA PROJECT IMPLEMENTATION

Integrate  social and  ecclogical | Mine planning has been conducted to include social and
considerations with economic | ecological considerations.  This has resulting in the
evaluations of mine planning. foillowing outcomes:

» concentrator located away from community;

» mining during day-time only;

» ske perimeter bunding;

* site access from Peel Rd;

» no water dam on Ferraro Brook; and

s placement of stockpiles and solar drying dams away
from native vegetation.
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ILUKA SUSTAINABLE PRINCIPLES

WAROONA PROJECT IMPLEMENTATION

Ensure that mining operations enhance
existing biological diversity where
possible.

Existing biological diversity will be enhanced through the
restoration of 111 hectares including Ferraro Brook and
several blocks of vegetation, This is detailed in Section
8.1.

Ensure that the mining areas are
rehabilitated to sound environmental
and safety standards, and to a level at
least consistent with the condition of the
surrounding land that enables the
agreed post mining landuse.

The mining area will be rehabilitated to agricultural land-
use with some infrastructure such as roads and
powerlines remaining for potential future land zoning.
This is detailed in Section 8.4,

Provide for effective involvement and
prior informed consent of communities
regarding all decisions and actions that
affect them, and engage stakehoiders
and government in order to gain their
views and take their interests into
account.

A comprehensive community consultation program has
been conducted during the feasibility studies. This is
detailed in Section 5.

Provide support to communities through
Iluka's Community Development
Program,

A range of local programs have been supported during
the feasibility studies as detalled in  Section 5.
Community support will continue during mine operations.

Ensure that current and futdre economic
growth of WA and Australia will benefit

Mining of the resource will provide economic benefit to
lluka, the State and locat community. Local employment

from developments by Iluka and | and services will be utifised where possible,

optimise economic return to local

communities from mining.

Efficiently manage resources and | Mining allows for the efficient management of the
wastes, mineral sands resource. Wastes will be minimised and

managed as outlined in Section 9.5 and 9.6,

Be accountable for all our actions by
regularly reporting o the community,
stakehoiders and the government on
performance.

An annual report will be prepared and submitted to
government detailing performance against Ministerial
Conditions and licence commitments. This will be made
available to the community. Company environmental
performance and management is also reported in the
Iluka Annual Report.

Support sustainabie development
through commitment towards continual

The management plans and annual reporting process
provide a regular review and improvement program.

environmental protection measures.

improvement in all aspects of

environmental, health and safety

programs.

Development and support of generic | Iluka conducts and supports a range of research
and site-specific research and | programs across the organisation. These including
development programs on technologies | continuous noise monitoring trials, rehabilitation trials
and techniques to improve the | and process waste management research,

effectiveness and efficiency of
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6.4. Tluka’s Closure Plan Policy

In order to demonstrate its commitment to achieve environmentally and socially acceptable
closure of all operations, Iluka has adopted an Operations Closure Policy that is supported
by procedures for provisioning for the environmental costs of operation closure and the
development of a closure plan. lluka’s closure procedures have been developed in
accordance with the Australia and New Zealand Minerals and Energy Council {ANZMEC)
Strategic Framework for Mine Closure (2000) which outlines a range of objectives and
principles  including  stakeholder  involvement, planning, financial  provisioning,
implementation, standards and relinguishment and the Minerais Council of Australia Mine
Closure Policy (1999).

Tuka recognises two types of closure pian that relate to different phases in a project’s
development. Development of the conceptual closure plan commences in the planning
phase for mine development and considers feasibility, design, construction and potential
costs of closure. The closure plan is developed for imptementation upon commencement of
the mine development and specifically addresses closure requirements related to
commissioning, operation, decommissioning and relinquishment.  Both the conceptual
closure plan and closure plan address the following aspects of mine closure:

» definition of the legal framework in which closure will be undertaken;

o definition of closure objectives regarding factors such as safety, landuse and
socioeconomic considerations;

» stakeholder consultation;
s closure planning for rehabilitation and decommissioning;
o annual review and continual improvement; and

identification of likely closure costs.

Tiuka's target closure outcome is to create self-sustaining natural ecosystems and land uses
that are acceptabie to the community and other stakeholders.

6.4.1. Waroona North Structure Plan

In recognition of the future growth of the Waroona township, Iiuka and the Shire of
Waroona have initiated a planning study for the area north of the Waroona township that
includes the mine area. The orebody represents a planning constraint on this area as
development is inhibited until the orebody is mined. Housing development over the orebody
would effectively sterilise it and prevent the State and other stakeholders from deriving
benefit from it.

Completion of mining and rehabilitation will remove this significant land use constraint and
provide an opportunity for the Shire to commence long term planning (Belton-Taylforth,
2005). Iluka has part-funded and participated as a landowner in the study. The study
purpose is to guide land-use and development during mining and provide a longer term plan
for the area post-mining. An Opportunities and Constraints Paper has been prepared
(Belton-Taylforth, 2005) and the second phase of preparing land-use options for
consideration has commenced.
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Community input has been an integral part of the structure plan development. A committee

consisting of shire and community members is overseeing the project. A community forum

was held in February 2005 with participation from 18 community members. This forum

developed the foliowing vision for the Waroona North and Waroona areas.
"The sand mining operation in Waroona North area has long since ceased and the
natural environment and beauty of the area has been restored and enhanced with
vegetation, trees, woodlands and pristine waterways, providing an endurable
environment for a diversity of native flora and fauna. An abundance of quality public
park land and open space is the Jewel in the crown’ of the area, incorporating walking
and cycleways, horse riding trails and diverse recreational and eco-tourism opportunities
that draw focals and visitors alike. A diversity of compatible rural viticultural and
horticuftural industries add fo a bustling lfocal economy while providing employment
opportunities, especially for yvoung pecple. Small rural landholdings bring additional
people to Waroona who value the land, sustainability and the unigue lifestyle country
Iiving offers and a strong sense of community, pride and peaceful atmosphere prevails.
The Waroona town centre remains as the central heart of the community, well
connected to Waroona North with safe traffic and easy access to the Waroona townsite
and within Waroona North.”

Iluka has taken into consideration the community vision and wili rehabilitate the Project Area
to compatible land-uses compatible and consistent with the Waroona North Structure Plan.
As the structure plan develops Iluka will develop its closure plan accordingly.

6.5. Environmental Management Plan(s)

Appropriate management of key environmental issues for the Waroona Project will be
detailed in Environmental Management Plans (EMPs) for the Project. These plans will define
objectives, responsibilities and performance standards, and reference management and
monitoring procedures for each environmental issue. Where appropriate, existing EMPs
from the Southwest operations will be applied to the Waroona Project.

Iluka's Environmental Procedures provide the detailed, step-by-step actions to be
undertaken to implement the procedures referenced in the Environmental Management Plan
and to implement the standards set by the EHSMS.

6.6. Environmental Reporting

Statutory annual reports are submitted to government departments detailing compliance
with conditions of approval and environmental performance.

Environmental performance at Iluka sites is monitored through a system including monthly
reporting of incidents. Monthly internal environmental reports are generated.

The system of environmental incident reporting is maintained at all Iluka sites through the
use of the Loss Control Reporting System. This system ensures timely notification of any
incidents, internal investigation into causes and actions arising from environmental incidents
or potential incidents to resolve them and reduce the risk of repetition.
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7.IDENTIFICATION OF ENVIRONMENTAL FACTORS

A scoping document (Iluka 2004) was developed in consultation with the EPA to identify the
environmental factors applicable to the Project. The factors were identified through
preliminary investigations and consultation with key stakeholders. Several risk assessments
have been conducted to evaluate the potential Project risks, including environmental risks.
These assisted in reviewing environmental factors and ensuring appropriate controis are put
in place to mitigate risks. The following factors have been identified as relevant to the
Project. The numbers identify the section of this document in which they are discussed.
Objectives, existing environment, potential impact, environmental management and
predicted outcome relating to each factor are shown in Table 18.

Table 17: Environmental Factors Relevant to the Waroona Project

Biological Factors Physical Factors Social Surrounds Factors
8.1 | Vegetation and Flora 9.1 | Dust 10.1 | Transport

8.2 | Fauna 9.2 | Noise 10.2 | Visual Amenity

8.3 | Landform and Soils 9.3 | Radiation 10.3 | Aboriginal Heritage
8.4 | Rehabilitation 8.4 | Light 10.4 | European Heritage
8.5 | Biodiversity 9.5 | Non-process Waste

8.6 : Groundwater Systems | 9.6 | Process Waste

8.7 | Surface Water Systems | 9.7 | Greenhouse Gases
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Table 18: Environmental Factor and Management Register

Envtironmental Objective Existing Environment Potential Impact Environmental Management Predicted Qutcome
attor
BIOPHYSICAL
Vegetation and j To maintain the abundance, | The majority of the vegetation areas are | Mining operations will require 184 ha of | Native vegetation has been avoided where possible, Although there will be some loss of
Fiora diversity, geographic | degraded, lacking any understorey due to | disturbance of which 12.6 ha is remnant | including the modification of the northern mine pit to | vegetation,  implementation  of
distribution and productivity of | historical dearing and grazing. Two areas of | vegetation and 8.6 ha is planted native | reduce dlearing area. Clearing of native vegetation | proposed mitigation  plan  will
flora at species and ecosystem | vegetation were identified as very good ! and non-native vegetation. Two areas of | will be restricted to areas identified. imprave the species  diversity,
levels through the avoidance or | condition on the Bush Forever Scale. These | <0.5 ha and 1.5 ha containing vegetation condition  and  protection  of
management  of  adverse | areas have similarities to TEC type 3b. in very good condition wil be cleared, Rehabilitation will include establishment of offsets for | vegatation sites, and result in net
impacts and improvement in clearing, native vegetation <orridors, restoration of | environmental benefit. The offsets
knowledge. Within the Project Area one priority species | No dlearing of identified Priority Species. | existing  degraded  native  vegetation  and package will replace the good
was identified, o ) establishment of CALM conservation covenants. | condition vegetation at the site at &
) ) Mo indirect impact through groundwater | Specific measures to minimise impact include: greater than 1:1 ratio.
Several previously recorded TEC's are located | drawidown or surface water flows on the fenting Ferraro Brock and buffer area. Stes 8 and 8
» : ’, - (g {oft ) oI . — .
2 km north west of the Project Area, TECS. with b?m‘er areas and the remnant vegetation biocks; No impact on Priority Flora Species.
« underiake weed control within these areas;
= infill plant these areas with native species, inciuding
riparian spedies arcund the breok and upland species
in other areas
st transiocation of understorey fiora from the
Speedway site; and
+ placement of approprizte  CALM  Conservation
Covenants over the identified biccks of remnant native
vegetation.
Fauna To maintain the abundance, | There is little connectivity between the ; Displacement of Quenda using habitat at | Native vegetation has been avoid