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Kemerton Power Station Site and Wastewater Pipeline Route

1.0 Introduction

Western Power Corporation is currently in the process of carrying out evaluation and preliminary
planning studies for potential sites for a new power station within the south western portion of
the state as part of a power procurement process. As part of this process, Sinclair Knight Merz
Pty Ltd engaged Biota Environmental Sciences Pty Ltd to carry out a preliminary biological survey
of a potential site within the Kemerton Industrial Park, and an associated wastewater pipeline
route, situated to the northeast of the Port of Bunbury (Figure 1.1).

The principal aims of the preliminary survey were to:

» assess fauna habitats and potential rare species occurrence within both components of the
study area;

» assess vegetation condition within the power station site and along the proposed wastewater
pipeline route; and

+ identify populations of significant flora species along the proposed wastewater pipeline
route.

As a consequence of recommendations made within the preliminary biological survey, a detailed
spring survey was carried out. In the intervening period between the preliminary and spring
surveys, an open cycle power station became the preferred option, removing the need for the
waste water pipeline. The detailed spring flora survey therefore applied only to the power station
site.

The principal aims of the detailed spring flora survey of the power station site were to:

« evaluate the flora and vegetation including detailed flora sites, rare flora searches, condition
assessment and identification of vegetation communities;

+ produce a map of vegetation communities;
+ identify the conservation significance of flora species and vegetation communities; and
« provide recommendations based on the outcomes of the above,
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Figure 1.1: Study area locality map
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Kemerton Power Station Site and Wastewater Pipeline Route

2.0 Preliminary Fauna Survey
2.1 Fauna and Fauna Habitats

211 Proposed Power Station Site

The fauna habitat present in the proposed power station area comprises one primary unit;
Eucalyptus marginata, Corymbia calophylla and Banksia attenuata woodland with open
understorey on pale grey sands.

2.1.2 Wastewater Pipeline Route

Several habitat units are crossed by the wastewater pipeline route, including:

+ Peppermint Agonis flexuosa / Jarrah Eucalyptus marginata woodland over weeds on
Bassendean sands;

Agonis flexuosa low weodland on coastal sands;

Eucalyptus marginata and Banksia attenuata woodland;

Samphire flats north of the Leschenault Estuary; and

Coastal Acacia shrubland and spinifex on dunes.

These habitats are likely to support a range of native and introduced vertebrate fauna typical
of the coastal southwest of Western Australia {(Christensen et al., 1985; How et al., 1987).
Without conducting any fauna survey work, there is little value in attempting to compile a
listing of all species of mammal, birds and herpetofauna that may be present in the area.
Given the strategic level of this assessment, habitat and distribution based assessment of
potential occurrence was only undertaken for threatened fauna taxa (see Section 2.2).

2.2 Potential Threatened Fauna Species

In Western Australia, all native fauna species are protected under the Wildiife Conservation Act
1950-1979. Fauna species that are considered rare, threatened with extinction or have high
conservation value are specially protected under the Act. In addition, some species of fauna
are covered under the 1991 ANZECC convention, while certain birds are listed under the Japan
and Australia Migratory Bird Agreement (JAMBA) and the China and Australia Migratory Bird
Agreement (CAMBA). Classification of rare and endangered fauna under the Wildlife
Conservation (Specially Protected Fauna) Notice 1998 recognises four distinct schedules of
taxa (see Table 2.1).

Table 2.1: Schedules of conservation significance categories for fauna species.

1. Schedule 1 taxa are fauna which are rare or likely to become extinct and are declared to be fauna
in need of special protection;

2. Schedule 2 taxa are fauna which are presumed to be extinct and are declared to be fauna in need
of special protection;

3. Schedule 3 taxa are birds which 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
which are declared to be fauna in need of special protection; and

4. Schedule 4 taxa are fauna that are In need of special protection, otherwise than for the reasons
mentioned in paragraphs (1)}, (2} and (3).
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In addition to the above classification, CALM also classify fauna under four different Priority
codes:

s Priority One - Taxa with few, poorly known populations on threatened lands.

Taxa which are known from few specimens or sight records from one or a few localities on lands
not managed for conservation. The taxon needs urgent survey and evaluation of conservation
status before consideration can be given to declaration as threatened fauna.

s Priority Two - Taxa with few, poorly known populations on conservation lands, or taxa with
several, poorly known populations not 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. The taxon needs urgent survey
and evaluation of conservation status before consideration can he given to declaration as
threatened fauna.

« Priority Three - Taxa with several, poorly known populations, some on conservation lands.

Taxa which are known from few specimens or sight records from several tocalities, some of which
are on lands not under immediate threat of habitat destruction or degradation. The taxon needs
urgent survey and evaluation of conservation status before consideration can be given to
declaration as threatened fauna.

» Priority Four - Taxa in need of monitoring.

Taxa which are considered to have been adequately surveyed or for which sufficient knowledge is
available and which are considered not currently threatened or in need of special protection, but
could be if present circumstances change. These taxa are usually represented on conservation
lands. Taxa which are declining significantly but are not yet threatened.

A search was commissioned of the Department of Conservation and Land Management’s
{CALM} Threatened Fauna database. Six species of Schedule listed fauna and eight species of
Priority fauna were identified as potentially occurring in the study area (see Appendix 3).

. Schedule 1 (Fauna which is Rare or likely to become Extinct)

Dasyurus geoffroii - Chuditch

This species occurs in a wide spectrum of habitats and occupies a considerable home range.
The stronghold for the Chuditch tends to be the more open jarrah forests and woodlands south-
west of the project area, but there is a recent record from north of Australind (Appendix 3).
This species potentially occurs in both the woodland habitats in the eastern portion of the
wastewater pipeline route and the woodlands of the proposed power station site.

Pseudocheirus occidentalis - Western Ringtail Possum

The preferred hahitat of this species comprises coastal Peppermint woodlands. The abundance
and distribution of the Ringtail has considerably reduced since European occupation (How et al.,
1987; Burbidge and de Tores, 1998). It is now restricted to coastal and near coastal
Peppermint associations from the Australind - Eaton area to Waychinicup NP {(Burbidge and de
Tores, 1998). How et al, (1987) suggest, "Nowhere in the study area (coastal region from
Busselton to Albany) are dense populations of either possum species (Trichosurus vulpecula and
P. occidentalis) known to occur”. The denser woodland habitats crossed by the wastewater
pipeline route where Agonis flexuosa formed a dominant component are likely to provide a
suitable habitat for this species. A translocated population exists in nearby Yalgorup National
Park (Appendix 3).

Calyptorhynchus baudinii - Baudin’s Cockatoo
This species is most common in the far southwest of Western Australia where it breeds.
Breeding records come from the southern forests north to Collie and east to near Kojonup.
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Baudin’s Black Cockatoo typically forms vagrant flocks and utilises the taller, more open
Jarrah/Marri woodlands where it feeds predominantly on Marri seeds but also takes wood
boring grubs (Blakers et al., 1984). Saunders and Ingram (1994} claimed that it is possible
that the Baudin’s Cockateo has not declined over the past 50 vears. However, like the Forest
Red-tailed Black Cockatoo, forestry operations have the potentiai to affect this species by
reducing the availability of nest sites. [n contrast, Storr (1991) and Johnstone and Storr
(1998} claim that this cockatoo has declined over the past 50 years, but do not speculate as to
a possible cause. If occurs only in low numbers in the locality and is possibly an occasional
visitor to the study area.

Calyptorhynchus latirostris - Carnaby’s Cockatoo

This species inhabits the southwest of Western Australia, with most breeding occurring
between the 350mm and 700mm rainfall isohyets (Garnett, 1992). The preferred habitat is
typically woodland where it preferentially feeds on plants of the family Proteaceae. Winter
flocks also inhabit heaths. The species Is considered to be scarce and patchily distributed in
the deep south-west {Johnstone and Storr, 1998).

. Schedule 4 (Fauna otherwise in need of special protection)

Falco peregrinus - Peregrine Falcon

The Peregrine Falcon is widespread across all of Australia, but only occurs at very low densities
and with a patchy distribution. It is known to favour open woodlands amongst other habitats
(Schodde and Tidemann, 1990) and may be an occasional visitor to the woodlands and
woodland margins of the study area. F. peregrinus is a Schedule 4 species, indicating that
while it is considered to require special protection, it is not regarded as being in danger of
extinction.

Morelia spilota imbricata - Carpet Python

This species is relatively widespread within the southwest but is typically not at high density
within this range. It is known to occur in Yalgorup National Park (Appendix 3), and may occur
in the habitats of the power station study area and the pipeline route.

. Priority Fauna

Calyptorhynchus banksii naso - Forest Red-tailed Black Cockatoo (Priority 3)
A Priority 3 species, the Forest Red-tailed Black Cockatoo has seriously declined in numbers
since European settlement (Saunders and Ingram, 1994).

Phascogale tapoatafa - Brush-tailed Phascogale (Priority 3)

The Brush-tailed Phascogale is a largely arboreal, carnivorous dasyurid that occurs in a variety
of regions in Australia with open, dry sclerophyll forests on ridges and reliable rainfall patterns
(Cuttle, 1996). The southwest populations of Phascogale tapoatafa are listed by CALM as
Priority 3 and this species has recently been recorded near Bunbury, in similar habitats to
those present in the study area (Appendix 3).

Isoodon obesulus fusciventer - Southern Brown Bandicoot {Priority 4)

This species is locally common in dense swamps in the southwest of the state and has recently
been downgraded from Schedule 1 to a Priority 4 species. A translocated population of this
species occurs in the Leschenault Conservation Park (Appendix 3). The species typically
requires dense understorey vegetation to persist and may occur in the denser woodland
vegetation cccurring along Marriott Road.

Macropus irma - Western Brush Wallaby (Priority 4)

This species is common in open northern Jarrah forest associations, but was not recorded on
any of seven south coastal communities surveys detailed by Christensen et al. (1995). Itis
regarded by these authors as typically absent from high rainfall areas with dense closed
understoreys. Itis possibly present in the coastal woodlands crossed by the wastewater
pipeline route.
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Causes included clear felling and 80 year cut rotation forestry practices, which can significantly
reduce the number of large tree hollows (Saunders and Ingram, 1994). Storr (1991) reports
that the species was formerly common and is now uncommon and patchily distributed. The
species utilises Jarrah -~ Marri woodlands (Appendix 3) and is likely to occur in such habitats
along both the wastewater pipeline route and within the proposed power station site.

Falsistrellus mackenziei - Western False Pipstrelle (Priority 4)

This bat species occurs in the high rainfall regions of the southwest including the Swan Coastal
Plain (Appendix 3}. It is known to occur nearby around lLake Clifton and may utilise the open
woodlands of the study area.

Thinornis rubricolis rubricolis - Hooded Plover (Priority 4)

This migratory bird species has been recorded from the margins and shallows of Leschenault
Inlet. It may occasionally stray into samphire habitats crossed by the proposed wastewater
pipeline route but is untikely to be reliant on these areas for core habitat requirements.

Numenius madagascariensis - Eastern Curlew {Priority 4)

Similar to the Hooded Plover, this species has also been recorded from the shallows and
margins of the Leschenault Inlet (Appendix 3).

2.3 Survey Limitations

Fauna trapping work was not undertaken, with the potential occurrence of significant fauna
species based on habitat types and existing database records only,
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3.0 Preliminary Flora and Vegetation Survey

31 Methodology

An initial flora and vegetation survey of the study area was carried out from the 27" February
to the 1° of March 2002. Different levels of survey were undertaken in the two components of
the study area.

3.11 Kemerton Power Station Site

The proposed Kemerton Power Station site is largely situated on a timber plantation. The
portion primarily addressed in the preliminary survey consisted of an area of natural bushland
at the southern extremity of the site. The assessment comprised:

. vegetation condition assessment;
. vegetation association description; and
. a limited threatened flora search (Section 3.2).

Proposed Wastewater Pipeline Route

The wastewater pipeline route survey covered the length of the pipeline from the ocean outfall
to the existing boundary of the Kemerton industrial Park an Marriott Road.

The survey consisted of:

. vegetation mapping;

. vegetation condition assessment;

. detailed flora sites (10 by 10 m quadrats}; and

» oppertunistic and site based flora collections.

Vegetation mapping was done from 1:10,000 scale aerial photography, using both data from
detailed flora sites and ground truthing.

The following parameters were recorded at detailed flora sites:
. vegetation type (a broad description based on dominant species and strata);

. location (recorded using a hand-held Global Positioning System (GPS) to an accuracy
within 5 m in AGD84 datum);

. landform;
. substrate and general soil type;
. disturbance (evidence of vehicle tracks, fires etc); and

. flora species present within four main strata (trees, shrubs, sedges and herbs) and their
estimated cover (to the nearest percent where possible, otherwise a range was used).

Vegetation condition assessment was based on the following classification scale (Table 3.1).
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Table 3.1: Vegetation Condition Scale (Trudgen, 1988).

E = Excellent
Pristine or nearly so; no obvious signs of damage caused by the activities of European man.
VG = Very Good
Some relatively slight signs of damage caused by the activities of European man. For example,
some signs of damage to tree trunks caused by repeated fire, the presence of some relatively
non-aggressive weeds such as *Ursinia anthemoides or *Briza spp., or occasional vehicle tracks.
G = Good
More obvious signs of damage caused by the activities of European man, including some obvious
impact on the vegetation structure such as that caused by low levels of grazing or by selective
logging. Weeds as above, possibly plus some more aggressive ones such as *Ehrharta spp.

= Poor
Still retains basic vegetation structure or ability to regenerate to it after very obvious impacts of
activities of European man, such as grazing, partial clearing (chaining) or very freguent fires.
Weeds as above, probably plus some more aggressive ones such as *Ehrharta spp.
VP = Very Poor
Severely impacted by grazing, fire, clearing or a combination of these activities. Scope for some
regeneration but not to a state approaching good condition without intensive management.
Usually with a number of weed species inciuding aggressive species.
D = Compiletely Degraded
Areas that are completely or almost completely without native species in the structure of their
vegetation; ie. areas that are cleared or "parkland cleared’ with their flora comprising weed or
crop species with isolated native trees or shrubs.

Flora species were identified in the field where identities were certain, or specimens were
collected for |ater identification using the resources of the Western Australian Herbarium. A
search was conducted of the CALM database of potential threatened flora species previously
known from the focality., The survey botanists familiarised themselves with voucher specimens
of these flora held at the WA Herbarium prior to undertaking the survey. General traverses of
the study area were carried out for these species in addition to the quadrat sampling. Any
other flora species not recorded from the quadrat sampling were also collected as part of these
traverses. Flora taxonomy used in this report is based on the most recent version of Max (the
WA Herbarium flora nomenclature database). Digital photographs were also taken of all flora
sites.

3.2 Limitations of the Preliminary Assessment

The preliminary assessment was prepared on the basis of desktop information, consultation
and a brief field assessment of the power station site.

Although a detailed flora survey was undertaken, the initial floristic sampling along the
wastewater pipeline route was not done during a suitable season and is not considered an
adequate documentation of the flora. Many shrubs were indeterminable to species level or had
some level of doubt associated with their identity, This was due to the lack of reproductive
material on the specimens at this time of year. Perhaps most significantly, the survey timing
was also not ideal for late winter - spring flowering ephemerals. Specifically:

* Annual and herbaceous perennial species such as orchids, Drosera and Stylidium were
almost absent. A number of Declared Rare (DRF} and Priority orchids, a Stylidium and a
Drosera are known from the immediate area. There are 18 records of Priority Flora
populations known from an area bounded by coordinates 33° 08" - 33° 14' S and 115° 40
- 115° 45 E. Seven of these 12 species (58%) are herbaceous perennials that would have
been dormant, and therefore unable to be detected, at the time of the survey; and

*  Annual species account for a large proportion of the species composition in Bassendean
vegetation communities. This compromises baseline data and makes evaluation of
conservation significance in comparison to other remnant vegetation difficult. This
includes assessment of the representation of weed species,
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Given the above, the preliminary assessment did not provide an exhaustive account of the
flora and fauna of the study area. It was suitable to provide a preliminary appraisal but
needed to be supplemented by suitable seasonal work. It is possible that some species or
communities of potential significance were not detected or other ecological constraints and
management issues may have been present that remain unidentified.

3.3 Vegetation Associations and Flora

3.3.1 Kemerton Power Station Site

The majority of the proposed power station site was covered by a Blue Gum plantation (Plate
3.1). A small section at the south consisted of Jarrah Eucalyptus marginata, Marri Corymbia
calophylla and Banksia attenuata Woodland in Good to Poor condition (Plate 3.2). The
understorey has been historically impacted by either grazing or soil disturbance, with only a
proportion of remnant shrub species. The dominant understorey species were Zamia Palm
Macrozamia riedlei, Hibbertia hypericoides, Blue Boy Stirlingia latifolia and Grass Tree
Xanthorrhoea brunonis. Herbaceous species were not adequately assessed, as they were
dormant at the time of the survey,

Weeds were widespread at between 10 and 60% cover, however they were generally non-
aggressive, annual herbs and grasses that are common throughout the sandy areas of the
southwest of Western Australia (Hussey et al., 1997). The most common species were
Flatweed *Hypochaeris glabra, Blowfly Grass *Briza maxima, Wild Oats *Avena sp. and
*Ursinia anthemoides. Historical disturbance factors, such as grazing and clearing, typically
account for the dominance of these weed species.

According to the initial survey of the broader industrial park (Muir et al., 1999), this type of
vegetation is equivalent to ‘Jarrah Woodland’ with ‘additional presence of Marri’.

Plate 3.2: Jarrah Eucalyptus marginata, Marri
Corymbia calophylla and Banksia
attenuata Woodland over scattered shrubs
and annual weeds (remnant vegetation at
south end, proposed Power Station site).

Plate 3.1: Blue Gum Eucalyptus
globulus plantation
(northern Kemerton Power
Station site).
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3.3.2 Wastewater Pipeline Route

The results of the field survey along the wastewater pipeline corridor are presented below within
the five Sections from the western boundary of the Kemerton Industrial Park core area through to
the coast (Sections D-H). Vegetation types along the route are mapped in Figure 3.1,
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Kemerton Power Station Site and Wastewater Pipeline Route

Eight vegetation associations/types were identified along the wastewater pipeline route:

Woodlands/Forest

1. Agonis flexuosa Forest over scattered shrubs and weedy understorey.
2. Eucalyptus marginata and Banksia attenuata Woodland.

Coastal Shrublands/Woodlands

3. Foredune: Sparse shrub and grassland.

4, Secondary Dunes: Dense Acacia rostelfifera Shrubland.

5. Censolidated Dunes: Mosaic Acacia rostellifera Shrubland and Agonis flexuosa Low
Woodland.

6. Mosaic Agonis flexuosa woodland with scattered Tuart Eucalyptus gomphocephala and

Melaleuca rhaphiophylia.

Samphire
7. Samphire flats.

Degraded
8. Scattered remnant overstorey over weeds.

According to the initial Kemerton Industrial Park survey (Muir et al., 1999), Agonis flexuosa
Forest over scattered shrubs and weedy understorey (Association 1) is probably a heavily
logged manifestation of Eucalyptus marginata and Banksia attenuata Woodland (Association
2). In Muir's survey, both of these associations were classified as *Jarrah Woodland'.
Associations 3 to 7 were not represented within the Kemerton Industrial Park according to Muir
et al. (1999), as they are associated with more coastal areas.

Section D - Marriott Road

This section was mainly Jarrah Eucalyptus marginata over Banksia attenuata woodland
(Association 2} in Excellent condition, with occasional tall Marri Corymbia calophylla (Site KPO2;
Plate 3.3).

There was a sparse small tree stratum of Banksia grandis and Woody Pear Xylomelum
occidentale. The greatest recorded diversity at the time of the survey was in the lower shrub
{less than 1m), herbaceous perennial and sedge strata, which were dominated by Hibbertia
hypericoides, Melaleuca thymoides, Blue Boy Stirlingia latifolia, Dasypogon bromeliifolius and
Zamia patm Macrozamia riedlei.

Stylidium, Drosera, Orchidaceae species and other seasonal herbaceous perennials and
annuals expected from this association were absent at the time of the survey. At least a third
of the floral species diversity of this association may therefore have been overlooked,
slgnificantly limiting the adequacy of the work. Much of this area had been burnt within the
last two years.

At the west end near the highway and at the east end (boundary with Kemerton Industrial Park)
there were areas of Peppermint Agonis flexuosus over degraded, weedy understorey (Association 1;
Plate 3.4). The sparse lower perennial strata (<1m) mainly consisted of Hibbertia hypericoides,
Xanthorrhoea brunonis and Macrozamia riedlef with occasional mixed shrubs and sedges. Weeds
accounted for up to 90% of the vegetative ground cover and were dead during the survey,
According to the initial survey of the Kemerton Industrial Park (Muir et al., 1999), this vegetation
association is a disturbed version of Association 2 (Jarrah Woodland).
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Kemerton Power Station Site and Wastewater Pipeline Route

Plate 3.3: Jarrah Eucalyptus marginata and
Banksia attenuata woodland Section D
Marriott Road (Site KP02).

Plate 3.4: Peppermint Agonis flexuosa over
degraded understorey. Eastern
end Section D (Site KP01)

Section E - Pasture adjacent to Old Coast Road

Section E of the wastewater pipeline route runs to the west of Old Coast Road through
degraded pasture, which contains no features of conservation significance (Association 8; Plate
3.5).

Section F - Buffalo Road East

Section F of the wastewater pipeline route runs to the north of Buffalo Road, again through
degraded pasture (Association 8).

Section G - Buffalo Road West

This portion of the wastewater pipeline route crosses the northern margin of the Leschenault
Estuary, on the north side of Buffalo Road. The vegetation was a mosaic of degraded weedy
roadside and pasture, with Samphire shrubland in relatively good condition. The Samphire
occurred on both sides of the road where it crosses the estuary, on sandy clay flats
(Association 7; Plate 3.6).
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Plate 3.6: Weed infested roadside vegetation
above samphire flats (left). Section G
(Site KP06).

Plate 3.5: Pasture with remnant Tuart
Eucalyptus gomphocephala
over weeds. Section E.

Section H - Buffalo Road - Coast

The wastewater pipeline route in this section
runs adjacent to an existing infrastructure
corridor. The surrounding vegetation
consisted of sparse shrubland and Spinifex
longifolius and S. hirsutus along the coast
(Association 3; Plate 3.7). The secondary
dunes support dense stands of Acacia
rostellifera (Association 4; Plate 3.8).
Further inland, Agonis flexuosa forms
increasingly dense stands of tall shrubs to
low trees (Association 5; Plate 3.9).

Plate 3.7:Sparse coastal shrubland of Spinifex
longifolius and S. hirsutus. Section H.

b L 0,2 o
TR

e o

Plate 3.8: Low coastal scrub on foredune (first Plate 3.9: Coastal thicket of Acacia rostellifera.
dune east of ocean). Section H. Section H.
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In dune swales towards the Leschenault Estuary, Tuart Eucalyptus gomphocephala sometimes
occurred with the Agonis flexuosa association, Where this section of the wastewater pipeline
route meets Buffalo Road, there was a small area of Melaleuca rhaphiophyiia on water gaining
soils.

The condition of the vegetation in Section H was variable. The foredune along the coast of
Western Australia is typically vegetated to a large degree by introduced species. This area is
naturally volatile, with large areas of bare sand and dune blowouts as common features. This
may be exacerbated by off-road vehicle use and clearing of vegetation. There is already a
large cleared area where the wastewater pipeline route exits to the ocean.

The secondary and consolidated dunes were generally in Very Good condition. However, the
existing track and approximately 5m either side was generally in Very Poor condition as a
result of historical and ongoing disturbance processes. Areas towards the east {mosaic of
Agonis flexuosa, Eucalyptus gomphocephala and Melaleuca rhaphiophylla) had more weeds
and degraded understorey than Acacia rostellifera shrublands closer to the coast.

3.4 Threatened Flora Species

In Western Australia, all native flora species are protected under the Wildlife Conservation Act
1950-1979, making it an offence to remove or harm native flora species without approval. In
addition to this basic level of statutory protection, some plant species are assigned an
additional level of conservation significance based on the fact that there is a limited number of
known populations, some of which may be under threat (see Table 3.2). Species of the
highest conservation significance are designated Declared Rare Flora (DRF), either extant or
presumed extinct. Species that appear to be rare or threatened, but for which there is
insufficient information to properly evaluate their conservation significance, are assigned to
one of four Priority flora categories,

The presence of specific endangered flora species may mean that it is necessary to refer
proposals to the Federal Minister for the Environment under the Environment Protection and
Biodiversity Conservation (EPBC) Act 1999. A total of 658 taxa is currently listed nationally.
In the case of Western Australia at least, this list comprises only the DRF.

Table 3.2: Categories of conservation significance for flora species (Atkins, 2001).

Declared 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 special protection.

Declared Rare Flora - Presumed Extinct. Taxa which have not been collected, or otherwise verified,
over the past 50 years despite thorough searching, or of which all known wild populations have been
destroyed more recently.

Priority 1 - Poorly Known Taxa. Taxa which are known from one or a few (generally <5) populations
which are under threat.

Priority 2 - Poorly Known Taxa. Taxa which are known from one or a few (generally <5)
populations, at least some of which are not believed to be under threat.

Priority 3 - Poorly Known Taxa. Taxa which are known from several populations, at least some of
which are not believed to be under threat,

Priority 4 - Rare Taxa. Taxa which are considered to have been adequately surveyed and which
whilst being rare, are not currently threatened by any identifiable factors.

A search was conducted of the CALM database of potential threatened flora species previously
known from the locality (Table 3.3)}(Appendix 4). General traverses of the study area were
carried out for these species in addition to the quadrat sampling.
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Table 3.3: DRF and Priority flora previously collected from the locality of the study

area.

Species Conservaticn Status No, of Populations in locality
Diuris micrantha DRF 4
Drakaea elastica DRF 2
Drakaea micrantha DRF 2
Lasiopetalum membranaceurn Priority 3 1
Stylidium longitubum Prigrity 3 Unspecified
Verticordla attenuata Priority 3 1
Acacia flagelliformis Priority 4 Unspecified
Aponogeton hexatepalus Priority 4 Unspecified
Caladenia speciosa Priority 4 i
Drosera marchantii Pricrity 4 2
Jacksonia sparsa ms Priority 4 Unspecified
Pultenaea skinneri Priority 4 1

No DRF were recorded during the survey. There were therefore no species currently listed
under the EPBC Act 1999 recorded in the site.

Two Priority flora species were recorded from Section D (Marriott Road) of the wastewater
pipeline route. Both of these species are Priority 3 Flora (taxa which are known from several
populations, at least some of not believed to be under threat).

. Acacia semitrullata Priority 3

This species is a small upright shrub with yellow, ovoid flowers typical of Wattles (Plate 3.10).

It was scattered throughout the Jarrah Eucalyptus marginata and Banksia attenuata woodland

along Section D (Marriott Road). The vegetation in this area was in excellent condition with all
strata intact and only scattered annuat weeds.

It has previously been recorded from Yallingup, Donnybrook, Harvey, Yarloop and Collie
(Atkins, 2001). There were 29 specimens of this species in the Western Australian Herbarium,
however location details were insufficient to determine how many populations these
represented. Many of the populations were recorded from degraded road verges. At least one
population is reserved within the Whicher Range Nature Reserve.

. Lasiopetalum ?membranaceum Priority 3

This species is a low rounded to sprawling shrub (Plate 3.11). It was located at the western
end of Section D (Marriott Road) near Old Coast Road, in Marri Corymbia calophylla and
Peppermint Agonis flexuosus Woodland. This vegetation was in Good to Poor condition with
some of the native shrub strata absent and a ground layer of annual weeds.

L. ?membranaceum has previously been recorded from Yalgorup, Capel, Dwellingup, Yandup,
Austraiind, Dawesville and Yanchep. There were 12 specimens of this species in the Western
Australian Herbarium, however location details were insufficient to determine how many
populations these represented. At least two populations are protected in the Yalgorup and
Yanchep National Parks.
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Plate 3.10: Acacia semitrullata (Priority 3), Plate 3.11: Lasiopetalum ?membranaceum
Section D: Marriott Road. (Priority 3), Section D.
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4.0 Spring Flora and Vegetation Assessment

A detailed spring flora and vegetation survey was carried out at the proposed power station
site from the 10™ to 11" of October 2002.

4.1 Methods

Flora species were identified in the field where identities were certain, or specimens were
collected for later identification using the resources of the Western Australian Merbarium. A
search was conducted of the CALM database of potential threatened flora species previously
known from the locality. The survey botanists familiarised themselves with voucher specimens
of these flora held at the WA Herbarium prior to undertaking the survey. General traverses of
the study area were carried out for these species in addition to the quadrat sampling. Any other
flora species not recorded from the quadrat sampling were also collected as part of these
traverses. Flora taxonomy used in this report is based on the most recent version of Max (the
WA Herbarium flora nomenclature database). Digital photographs were alsc taken of all sites.

Vegetation was surveyed within four detailed fiora quadrats with a precise measured area of
10m x 10m. The following parameters were recorded for the quadrat:

. vegetation type (a broad description based on dominant species and strata);

. location (recorded using a hand-held Global Positioning System (GPS) to an accuracy
within 5 m in datum WGS84);
. landform;

. substrate and general soil type;
. disturbance (evidence of vehicle tracks, fires etc);

. flora species present within the main strata (trees, shrubs, sedges and herbs) and their
estimated cover (to the nearest percent where possible, otherwise a range was used); and

. vegetation condition (Table 3.1).

4.2 Results

4.2.1 Flora

A total of 138 flora species was recorded from the power station site, comprising
representatives from 98 genera and 38 families (see Tables 4.1 and 4.2). Thirty-two of the
species recorded were weeds (23% of the flora), with four families and 28 genera only
represented by exotics.

Table 4.1: Best represented flora families in the power station site.

Family Native Introduced Total
Species Species
Papillionaceae Peas 12 5 17
Myrtaceae Eucalyptus, Melaleuca etc, 11 g 11
Orchidaceae Orchids 8 1 9
Proteaceae Banksia, Grevillea etc 7 0 7
Mimosaceae Watlties 6 0 6
Epacridaceae Australian heaths 5 0 5
Stylidiaceae Trigger plants S 0 5
Dilleniaceae Guinea flowers 5 0 5
Pasypogonaceae Lilies 5 0 5
Poaceae Grasses 1 10 i1
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Table 4.2: Best represented genera within the power station site.

Genus Native Introduced Total
Species Species
Acacia Wattles 6 0 6
Hibbertia Guinea flowers 5 0 5
Stylidium Trigger plants 5 0 5
Drosera Sundews 4 0 4
Lomandra (Lilies) 4 0 4
Banksia Banksias 3 0 3
Gompholobium (Peas) 3 0 3
Jacksonia (Peas) 3 0 3
Leucopogon Beard heaths 3 0 3

Additionally, 18 native genera were represented by two species.

4.2.1.1 Rare Flora

No DRF were recorded during the survey. There were therefore no species currently listed
under the EPBC Act 1999 recorded in the site (Section 3.4).

Two Priority flora species were recorded from the power station site, Acacia semitrullata
(Priority 3) and Jacksonia sparsa (Priority 4).

Acacia semitrullata (Priority 3 Flora)

This species is a small upright shrub with yellow, ovoid flowers typical of Wattles (Plates 3.10,
4.1 and 4.2). It was scattered throughout the Jarrah Eucalyptus marginata and Banksia
attenuata woodland within the power site boundary (Figure 4.1).

It has previously been recorded from Yallingup, Donnybrook, Harvey, Yarloop and Collie
(Atkins, 2001). There were 29 specimens of this species in the Western Australian Herbarium,
however location details were insufficient to determine how many populations these
represented. Many of the populations were recorded from degraded road verges. At least one
population is reserved within the Whicher Range Nature Reserve.

1
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P

Plate 4.1: Acacia semitrullata Priority 3 Flora

showing habit (on road verge).

Plate 4.2: Acacia semitrullata Priority
3 phyllodes (leaves) and pods.
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. Jacksonia sparsa ms (Priority 4 Flora)

This species is an erect, upright, leafless and spiny shrub to 3 m with red, yellow and orange
pea flowers (Paczkowska and Chapman, 2000) (Plate 4.3).

It has previously been recorded from the Whicher Range, Bunbury, Capel, Harvey, Pemberton,
Boyanup, Dandalup, Nannup and Lake Clifton. In the study area it was recorded in Jarrah
Eucalyptus marginata and Banksia attenuata woodland, along either side of the sealed road
(Figure 4.1).

Plate 4.3: Jacksonia sparsa ms Priority 4 flora.

Previous Rare Flora Surveys

Acacia semitrullata has previously been recorded from this site, in a spring survey of the
Kemerton Industrial Estate in 1999 (Armstrong, 1999a). This species was found to be
widespread throughout the original core, expanded core and support industry area with over
40 collections made (Armstrong 1999a, 1999b and 1999c). Two DRF species Drakaea elastica
and D. micrantha were recorded within five kilometres of the power station site, growing in
similar habitats to those present in the intact vegetation of the study area. A Priority 1 flora
species Boronia juncea subsp. juncea and two Priority 3 flora species Dillwynia dillwynioides
and Lasiopetalum membranaceum have also been recorded in similar habitats within five
kilometres of the study area (Armstrong, 1999a).

4.2.1.2 Declared Plants (Agricultural Weeds)

Weed species Declared under the Agriculture and Related Resources Protection Act 1976 are
assigned to one of five control categories (Table 4.3). The study area was surveyed for the
presence of Declared Plants.

Table 4.3: Control Categories for Declared Plants

PRIORITY | REQUIREMENTS

P1 Prohibits movement

The movement of plants or their seeds is prohibited within the State. This
prohibits the movement of contaminated machinery and produce including
livestock and fodder.

P2 Aim is to eradicate infestation

Treat all plants to destroy and prevent propagation each year until no plants
remain. The infested area must be managed in such a way that prevents the
spread of seed or plant parts on or in livestock, fodder, grain, vehicles and/or
machinery.

P3 Aims to control infestation by reducing area and/or density of infestation

The infested area must be managed in such a way that prevents the spread of
seed or plant parts within and from the property on or in livestock, fodder,
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grain, vehicles and/or machinery.
Treat to destroy and prevent seed set all plants:-
within 100 metres inside of the boundaries of the infestation;
within 50 metres of roads and highwater mark on waterways,
within 50 metres of sheds, stock yards and houses,
Treatment must be done prior to seed set each year,
Of the remaining infested area:-
where plant density is 1-10 per hectare treat 100% of infestation.
where plant density is 11-100 per hectare treat 50% of infestation.
where plant density is 101-1000 per hectare treat 10% of infestation.
Properties with less than 2 hectares of infestation must treat the entire
infestation.
Additional areas may be ordered to be treated,
P4 Aims to prevent infestation spreading beyond existing boundaries of
infestation,
The infested area must be managed in such a way that prevents the spread of
seed or plant parts within and from the property on or in livestock, fodder,
grain, vehicles and/or machinery.
Treat to destroy and prevent seed set all plants:-
within 100 metres inside of the boundaries of the infested property
within 50 metres of roads and high water mark on waterways
within 50 metres of sheds, stock yards and houses
Treatment must be done prior to seed set each year. Properties with less than
2 hectares of infestation must treat the entire infestation.
Additional areas may be ordered to be treated.
Special considerations: In the case of P4 infestations where they continue
across property boundaries there is no requirement to treat the relevant part
of the property boundaries as long as the boundaries of the infestation as a
whole are treated. There must be agreement between neighbours in relation to
the treatment of these areas.
PS5 Infestations on public lands must be controlled.

One species of Declared Plant under the Agriculture and Related Resources Protection Act 1976
was recorded in the power station site:

Narrow leaved cotton bush *Gomphocarpus fruticosus

This species is a P1 and P4 Declared Plant for the City of Bunbury and Harvey Shires and
surrounding areas. P1 are those species for which 'The mavement of plants or their seeds is
prohibited within the State’. P4 are those plants for which the *Aim is to prevent infestation
spreading beyond existing boundaries of infestation’ (Table 4.3). This species was recorded at
the western end of the study area near the drain that runs through the centre of the Biue Gum
plantation.

4.2.1.3 Environmental Weeds
All introduced flora present within bushland can be considered environmental weeds.

Both degraded and refatively undisturbed areas were assessed for the presence and
abundance of environmental weeds. The presence or absence of serious environmental weeds
is a good indicator of both condition and long-term viability of bushland.

Thirty-two species of introduced flora were recorded from the bushtand of the power station
site. The most widespread species within relatively intact bushland were Blowfly grass *Briza
maxima, *Ursinia anthemoides, Guildford grass *Romulea rosea and Flatweed *Hypochaeris
glabra, All of these species are common and widespread naturalized weeds of native bushland
on the Swan Coastal Plain. The introduced peas Yellow serradella *Ornithopus compressus,
*Lotus sp. and Clover *Trifolium spp. were common weeds of drains and the dampland at the
southern end of the study area.

Several species were only recorded from a damp drain through the middle of the plantation,
including *Acetosella vulgaris, Couch *Cynodon dactylon and Mallow *Malva parviflora. Annual
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grass weeds Barley grass *Hordeurn leporinum, Annual veldt grass *Ehrharta fongifiora and
Wild oats *Avena barbata were common on disturbed areas and bushland margins.

4.2.2 Vegetation

Two publications were consulted to aid in identifying the presence of threatened ecological
communities:

+ ‘A Floristic Survey of the Southern Swan Coastal Plain’ (Gibson et al., 1997). This
publication is an overall assessment of vegetation based on floristics on the southern Swan
Coastal Plain. The degree of conservation significance assigned to the floristic communities
identified in the report is shown in Tables 4.4 and 4.5,

Table 4.4: Reservation Status of Vegetation Communities {Gibson et al., 1997)

Well Reserved Known from two or more A class MNational Parks or Nature Reserves

Poorly Reserved Known from a singfe A class National Park or Nature Reserve

Unreserved Not know to occur in any A class Nationat Park or Nature Reserve

Table 4.5: Conservation Status of Vegetation Communities (Gibson et al., 1997)

Presumed A community that is totally destroyed or so extensively modified that it is

Destroyed unlikely to re~establish ecosystem processes in the foreseeable future

Critical A community with most or all of its know occurrences facing severe
modification or destruction in the immediate future.

Endangered A community in danger of severe modification or destruction throughout its
range, if causal factors continue operating.

Susceptible A community of concern because there Is evidence that it can be modified or
destroyed by human activities, or would be vuinerable to new threatening
process.

Low Risk A community that does not qualify for ane of the above categories.

Insufficiently A community for which there is inadequate data to assign to one of the above

known categories.

+ ‘ldentifying and Conserving Threatened Ecological Communities in the South West
Botanical Province’ (English and Blyth, 1997). This document lists naturally occurring
assemblages of flora and fauna that are considered by CALM to be threatened by extinction
through human activity. Each association identified in this document is classified according
to the following table (Table 4.6).

Table 4.6: Threatened Ecological Community Categories {English and Blyth, 1997)

Category 1: An ecological community which has been adequately searched for but for which
Presumed no representative occurrences have been located. The community has been
Totally found to be totally destroyed or so extensively modified throughout its range
Destroyed that no occurrence of it is likely to recover its species composition and/or
structure in the foreseeable future,
Category 2: An ecolegical community which has been adequately surveyed and found to have
Critically been subject to a major contraction in area and/or which was originally of limited
Endangered distribution and Is facing severe modification or destruction throughout its range

in the immediate future, or is already severely degraded throughout its range
but capable of being substantially restored or rehabilitated,

Category 3: An ecolegical community which has been adequately surveyed and found to have
Endangered been subject to a major contraction in area and/or was originally of limited
distribution and is in danger of significant modification throughout its range or
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severe modification or destruction over most of its range in the near future.

Category 4: An ecological community which has been adequately surveyed and is found to be
Vuinerable declining and/or has declined in distribution and/or condition and whose ultimate
security has not yet been assured and/or a community which is still widespread
but threatening processes continue or begin operating throughout its range.

Category 5; An ecological community for which there is inadequate data to assign it to one of

Data Deficlent the above categories and/or which is not yet evaluated with respect to status of
threat.

Category 6: A community which has been adequately surveyed and evaluated and available

Lower Risk information suggests that it does not qualify for one of the above categories of
threat,

There were three relatively intact communities present in the study area:

1. Jarrah Eucalyptus marginata and Banksia attenuata woodland

This association had a tall open overstorey of Jarrah Eucalyptus marginata over low woodland
of Banksia attenuata over a moderately dense, low, diverse shrub and herbland. Other
common but scattered trees in this association included Marri Corymbia calophyifa, Nuytsia
floribunda, Banksia grandis, B. ilicifolia and Persoonia longifolia. Dominant medium (0.6-1.3m)
shrubs included Melaleuca thymoides, Xanthorrhoea brunonis, Acacia extensa, A. pulchella var.
pulchella, Adenanthos meisneri and Hibbertia hypericoides. Other medium shrubs included
Macrozamia riedlei, Calytrix leschenaultii and Daviesia incrassata subsp. incrassata. There
were numerous low (less than 0.6m) sparse shrubs including Hovea trisperma, Gompholobium
spp., Conostephium pendulum, Calytrix flavescens, Bossiaea eriocarpa, Hibbertia spp.,
Leucopogon spp., Lysinema ciliatum, Petrophile linearis, Philotheca spicata, Platysace
compressa, Stirlingia latifolia and Tetratheca hirsuta. Herbaceous perennial sedges, rushes,
grasses and grass-like herbs were common and included Lepidosperma squamatum, Lyginia
barbata, Desmocladus flexuosus, Lomandra spp., Patersonia occidentalis and Conostylis spp.

Two detailed flora sites were completed within this association. Site 2 had a total of 57
species, of which three were introduced. This is a high species diversity and fow weed count
for a single season survey site and reflects the excellent condition of the vegetation that this
site represented. Although Site 4 was in the same association, it was in a more degraded area
adjacent to the Blue Gum plantaticn and had only 25 species, of which nine were introduced.
Figure 4.1 illustrates the vegetation condition boundaries of this association.

This vegetation type is equivalent to Gibson et al, {1995) communities:

21a: Central Banksia attenuata ~ Eucalyptus marginata woodlands

Reservation Status; Well reserved
Conservation Status: Low risk

21b: Southern Banksia attenuata woodlands.

Reservation Status: Well reserved
Conservation Status; Susceptible

(See Tables 4.4 and 4.5 for status codes),

These communities are not listed as threatened by English and Blyth (1997).
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Plate 4.4: Jarrah Eucalyptus marginata and Plate 4.5: Jarrah Eucalyptus marginata and
Banksia attenuata woodland. Detailed flora Banksia attenuata woodland, Detailed flora
site 2. site 4,

2. Melaleuca preissiana damplands

This association occurred to the south of the study area, surrounding a winter wet depression
(Association 3). It consisted of tall sparse Melaleuca preissiana and scattered Nuytsia
floribunda over low, moderately dense shrubs, herbs and sedge-like species. Dominant and
widespread medium shrubs were Hypocalymma angustifolia, Pericalymma ellipticum and
Astartea fascicularis as well as the Grasstree Xanthorrhoea preissii. Other typical shrubs
included Euchilopsis linearis, Hibbertia vaginata, Dampiera linearis, Philotheca spicata, Acacia
pulchella and A. semitrullata. Sedges and sedge-like species included sparse Schoenus
efoliatus and Hypolaena exsulca. Herbaceous perennial and annual herbs included sparse
Dasypogon bromeliifolius and scattered Lomandra sp., Patersonia occidentalis, Drosera
gigantea subsp. geniculata, Chamaescilla versicolor, Thysanotus thyrsoideus, Caladenia flava
and Elythranthera brunonis.

Thirty-four species were recorded in the single detailed flora site done within this association,
of which 11 were introduced. The condition of this association was Very Good with sparse
weeds and some isolated disturbed areas.

This vegetation type is equivalent to Gibson et al. (1995) community:

4: Melaleuca preissiana damplands

Reservation Status: Well reserved

Conservation Status: Low risk

(See Tables 4.4 and 4.5 for status codes).

This community is not listed as threatened by English and Blyth (1997).
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3. Astartea fascicularis shrubland over Lepidosperma longitudinale sedgeland on
damplands

This association occurred in two disjunct areas; on the southern boundary of the study area in
a low-lying, seasonally inundated dampland and in the centre of the study area amongst the
Blue Gum plantation (Figure 4.1). It consisted of dense to open medium shrubs of Astartea
fascicularis over sparse to open sedges of Lepidosperma longitudinale and open annual weeds.
Other scattered native shrubs and sedge-like species included Hibbertia stellaris, Meeboldina
coangustata and Thelymitra flexuosa. Weeds typically included *Hypochaeris glabra, *Briza
maxima, *B. minima and *Lotus sp.

Fourteen species were recorded from the single site in this association, of which nine were
introduced. This association was in Poor condition. There were widespread weeds and the
number of species was low, with native herbs absent.

This vegetation type is equivalent to Gibson et al. (1995) communities:
9: Dense shrublands on clay flats.

Reservation Status: Well reserved
Conservation Status: Vulnerable

12: Melaleuca teretifolia and/or Astartea fascicularis shrublands

Reservation Status: Well reserved
Conservation Status: Low risk

(See Tables 4.4 and 4.5 for status codes).

These communities are not listed as threatened by English and Blyth (1997).

Plate 4.7: Astartea fascicularis shrubland over Lepidosperma
longitudinale sedgeland on damplands. Site 1.

4.2.3 Dieback

It appears likely that dieback has been present in the power station site for a considerable time.
There were very few individuals from the Epacridaceae family present, which are very susceptible
to dieback. There were very few mature Bull Banksia Banksia grandis present in the site,
however there were numerous seedlings, which were approximately 30cm tall. This species is
also sensitive to dieback and the presence of seedlings may mean that the area is recovering.
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5.0 Discussion and Recommendations

5.1 Preliminary Assessment

51.1 Potential Flora and Fauna Constraints

Based on this study, a number of areas of potential conservation value occur within the study
area. These could comprise potential development constraints and should be taken into
consideration as detailed planning and design progress for the power station and the proposed
wastewater pipeline. Note that the assessment provided in this section is preliminary only,
primarily due to the seasonal timing of the work (see Section 2.2).

The power station site appears to be largely unconstrained with respect to flora and fauna
based on the available information and the work carried out as part of the initial assessment.
The Blue Gum timber plantation area has little or no conservation value and the use of this
area should be maximised. The vegetation in the southern portion of the site represents
remnant native vegetation, which should be avoided as far as possible in the development of
the power station design. More detailed seasonal work should, however, be completed on the
site prior to finalising the design of the power station should it proceed in this location (see
Section 5.2).

The currently identified features of potential conservation value along the proposed wastewater
pipeline route occur mainly in Section D along Marriott Road and include:

» The relatively intact areas of vegetation in Section D (Marriott Road) and Section H
(Coastal);

»« The presence of two species of Priority 3 Flora in Section D {Acacia semitrulfata and
Lasiopetalum ?membranaceun); and

¢ The high potential for currently unidentified populations of annual {spring-flowering} DRF
and Priority flora in Section D,

The relatively intact habitats of Sections D and H also have the greatest potential to support
fauna species of conservation significance, particularly the Western Ringtail Possum
Psuedocheirus occidentalis {(Schedule 1)} and the Southern Brown Bandicoot Isoodon obesulus
{Priority 4). These areas should be avoided as far as possible in the final route selection. It
appears from field inspection that there are several areas within the proposed wastewater
pipetine corridor where disturbed ground or existing infrastructure corridors could be utilised
for the installation of the proposed wastewater pipeline should it be constructed at this site,

Note that the portion of the proposed wastewater pipeline route between the boundary of the
Kemerton ‘core area’ and the proposed power station site was not assessed and potentially
contains other features of conservation significance. We understand that current project
planning will include provision for more detailed assessment of the ecological features of this
area by others,

5.1.2 Potential Impacts

Potential impacts at this stage of project development are identified in principal only, given the
current design stage of the project. Impacts on flora and vegetation that may arise as a result
of the proposed works include:

+ Clearing of relatively intact vegetation at Section B and Section H;
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» Clearing of some remnant habitat in the southern portion of the power station site;
+ Dune destabilization near the coast (Section H);

« Fragmentation of vegetation at Section D by creating another clearance corridor;

+ Disturbance or removal of priority flora populations; and

+ Spread of weeds and/or soil-borne pathogens into relatively intact vegetation.

With respect to fauna, the impacts are more difficult to identify, given the lack of definitive
data on the species present and the extent of their reliance on the habitats of the site. The
principal impacts for most potential species of higher conservation significance are likely to
reflect those related to the vegetation. That is, removal of the reiatively intact habitats along
Sections D and H is likely to have negative impacts on local populations of the Western Ringtail
Possum and the Southern Brown Bandicoot, should these species be present. These species
are the most reliant on intact shrub strata and dense Peppermint woodlands. Fragmentation
of these areas by a new corridor would also potentially increase feral predator access to the
more intact habitat units. A more detailed assessment of the fauna species occurring in the
area would be needed if any more comprehensive analysis of potential impacts is to be
undertaken.

The extent to which any of the above impacts are realised will be dependent on the final
design and wastewater pipeline route selected, the findings of additional survey work and the
adequacy of environmental management measures during and post construction,

51.3 Recommendations

The following recommendations were made based on the findings of the preliminary
assessment:

1.  The proposed wastewater pipeline should be placed along the existing Marriott Road
reserve in the cleared verge area (Section D) and within the existing disturbed ground of
the remaining infrastructure corridor (Section H). This would significantly reduce the
requirement to clear native vegetation and remove relatively intact native fauna habitat,

2.  If other constraints are such that it is impossible to realign the proposed wastewater
pipeline route in Section D and Section H, a more detailed seasonal survey is required to:
. assess annual and herbaceous perennial species diversity;

. clarify the identity and extent of Lasiopetalum ?membranaceum, which was sterile
at the time of the survey {Section D);

. acquire adequate survey data for 10 by 10m quadrats for species richness
comparisons and to enable a more complete conservation significance evaluation;

. adequately survey for potential DRF and Priority flora that may have been dormant
at the time of the initial survey; and

. carry out more detailed fauna survey work to assess the occurrence of threatened
fauna.

3. Aseasonal survey including detailed fiora sites should also be carried out in the areg of
natural bushland at the proposed Kemerton Power Station.

Dependent on the outcomes of the above work, and the nature of the final design if it is
progressed at this site, CALM should be consulted as to management requirements for
specially protected species or any statutory approvals processes that may be required.

B H“’zt s | Cube:Complete:Completed Projects: 164 (Power Stations Spring) :Doc:Final: Kemerton Spring.doc 30



Kemerton Power Station Site and Wastewater Pipeline Route

5.2 Spring Flora and Vegetation Assessment

5.2.1 Additional Flora Constraints

The detailed spring flora and vegetation assessment of the power station site identified a
number of issues in addition to those outlined in the preliminary assessment. The prefiminary
survey briefly assessed the area of Jarrah woodland that will be directly impacted by the
current power station layout, while the detailed spring survey assessed all areas within the
broader site boundary (Figure 4.1).

Two Priority Flora species were recorded within the Jarrah woodland of the site. Acacia
semitrullata (Priority 3) is widespread at scattered densities, while Jacksonia sparsa (Priority 4)
was recorded from the southeast corner on the east and west of the sealed road. Both of
these species have at least one known population protected within reserves, however many
populations are on degraded areas such as road verges. The populations at the power station
site are in excellent condition, providing representation of these species within a refatively
intact habitat.

The three DRF orchids previously recorded from the general area, Diuris micrantha, Drakaea
elastica and D. micrantha may potentially occur in the study area. The damplands and
adjoining Jarrah~Banksia woodland are the preferred habitat of these species. Orchids have a
timited flowering period and may not flower at all for several seasons and so may not have
been recorded during this survey.

The intact vegetation of the site has been impacted heavily in some areas, predominantly in
places around its edge, adjacent to tracks and roads. The central areas however are in
relatively good condition with high species richness, low weed invasion and an intact structure.

5.2.2 Potential Impacts

The spring survey work largely confirmed the potential flora constraints and impacts issues
arising from the initial assessment,

Direct impacts on flora and vegetation that may arise as a result of the power station proposed
works include:

+ Clearing of or disturbance to relatively intact vegetation in the southern third of the site;
and

¢ Disturbance or removal of priority flora populations {Acacia semitruiiata, P3 and Jacksonia
sparsa, P4).

Construction activities may result in more widespread and long-term effects beyond the
immediate construction area. Long term and/or secondary damage may affect surrounding
bushland during and after construction. Next to clearance and soil disturbance, weeds and
diseases such as armillaria and phytophthora are the most significant threats to the long-term
viability of the intact vegetation of the site,

523 Recommendations

The layout plans indicate that the current proposed size of the plant could be accommodated
within the area currently utilized as Blue Gum plantation. The option of placing the power
station within the plantation boundary should be fully investigated. This would result in
avaiding all direct impacts on the constraints identified in Section 5.2.1,
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To reduce the potential for secondary impacts caused by construction works, the following
recommendations should be followed:

1

Hygiene procedures should be established and followed to prevent the introduction of
weeds and soil borne pathogens. This means that soil and plant material be removed
from contractors vehicles, machinery and equipment before they are brought on-site.
The likelihoad of soil borne weeds and diseases being brought on site by unclean
equipment is extremely high;

No clearing or disturbance of any kind should cccur in bushland outside the area
required for the power plant. The clearing area should be clearly defined on design
drawings and in the field, and disturbance should be prohibited outside this boundary.
This includes the parking and storage of vehicles (including employees’ private
vehicles), equipment and machinery. Delineation of clearing limits on-site should
constitute a hold-point requiring checking and approval by the site superintendent prior
to clearing commencing;

Disturbed areas and existing tracks be used for access and starage for machinery,
vehicles and equipment in preference to areas of bushland;

Dumping or temporary storage of waste construction material in bushland should be
prohibited; and

A version of the above recommendations should be provided to all people involved in
the construction process as part of site inductions. There should be checks for non-
compliance at regular intervals by a qualified person, including both prior to and during
construction.
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Preliminary Survey
Flora List




16A ZAMIACEAE
Macrozamia riedlei

031 POACEAE
Austrodanthonia caespitosa
Austrostipa sp.

*Avena sp.

*Briza maxima

*Bromus sp.

*Cynodon dactylon
*Ehrharta calycina
*Ehrharta longiflora
*Eragrostis curvula
*Hordeum marinum
*Lagurus ovatus

*Lolium sp.

Spinifex hirsuta

Spinifex longifolius
*Stenotaphrum secundatum

032 CYPERACEAE
Isolepis nodosa
Lepidosperma gladiatum
Lepidosperma squamatum
Schoenus ?curvifolius
Schoenus grandiflorus

039 RESTIONACEAE
Desmocladus fasciculatus
Desmocladus flexuosus
Hypolaena exsulca
Lyginia barbata

052 JUNCACEAE
Juncus kraussii

054C DASYPOGONACEAE
Acanthocarpus preissii
Dasypogon bromeliifolius

054D XANTHORRHOEACEAE
Xanthorrhoea brunonis
Xanthorrhoea preissii

054E PHORMIACEAE
Dianella revoluta

ANTHERICACEAE 054F
Corynotheca micrantha
Dichopogon capillipes
Tricoryne elatior

054G ASPHODELACEAE
*Asphodelus fistulosus

054] COLCHICACEAE
Burchardia umbellata

055 HAEMODORACEAE
Conostylis aculeata

Phlebocarya ciliata

060 IRIDACEAE
Patersonia occidentalis
*Romulea rosea

070 CASUARINACEAE
Allocasuarina fraseriana
Allocasuarina humilis

090 PROTEACEAE
Adenanthos meisneri
Banksia attenuata
Banksia grandis
Banksia ilicifolia
Dryandra sessilis
Hakea prostrata
Persoonia saccata
Persoonia longifolia
Petrophile linearis
Stirlingia latifolia
Synaphea sp.
Xylomelum occidentale

092 SANTALACEAE
Santalum acuminatum

097 LORANTHACEAE
Nuytsia floribunda

103 POLYGONACEAE
*Rumex sp.

105 CHENOPODIACEAE
Halosarcia sp.

Rhagodia baccata subsp. baccata
Sarcocornia blackiana

Suaeda australis

110 AIZOACEAE
*Tetragonia decumbens

119 RANUNCULACEAE
Clematis linearifolia

131 LAURACEAE
Cassytha flava
Cassytha racemosa
Cassytha sp.

138 BRASSICACEAE
*Cakile maritima

163 MIMOSACEAE

Acacia cochlearis

Acacia cyclops

Acacia huegelii

Acacia pulchella var. glaberrima
Acacia rostellifera

Acacia saligna
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tAcacia semitrullata
Acacia stenoptera
Acacia willdenowiana

164 PAPILLIONACEAE
Bossiaea eriocarpa
Daviesia divaricata
Gompholobium confertum
Gompholobium tomentosum
Hardenbergia comptoniana
Hovea trisperma

Jacksonia furcellata
Jacksonia sp.

Jacksonia sternbergiana
Kennedia prostrata
*Lupinus cosentinii
Nemcia capitata

*Trifolium sp.

167 GERANIACEAE
*Pelargonium capitatum

173 ZYGOPHYLLACEAE
Zygophyllum sp.

175 RUTACEAE
Diplolaena dampieri

185 EUPHORBIACEAE
*Euphorbia australis
*Euphorbia paralias
*Euphorbia terracina

215 RHAMNACEAE
Spyridium globulosum

223 STERCULIACEAE
tLasiopetalum membranaceum

226 DILLENIACEAE

Hibbertia cuneiformis

Hibbertia hypericoides
Hibbertia sp.

243 VIOLACEAE
Hybanthus floribundus

273 MYRTACEAE

Agonis flexuosa

Calytrix flavescens
*Chamelaucium uncinatum
Corymbia calophylla
Eucalyptus gomphocephala
Eucalyptus marginata
Kunzea ericifolia

Melaleuca huegelii

Melaleuca thymoides

275 ONAGRACEAE
Oenothera mollissima

281 APIACEAE
*Foeniculum vulgare
Platysace compressa

288 EPACRIDACEAE
Astroloma pallidum
Conostephium pendulum
Leucopogon parviflorus
Leucopogon propinquus

301 OLEACEAE
*QOlea europaea

304 APOCYNACEAE
Alyxia buxifolia

313 LAMIACEAE
Hemiandra pungens

315 SOLANACEAE
Anthocercis littorea
*Solanum sodomeum

341 GOODENIACEAE
Dampiera linearis
Scaevola crassifolia

343 STYLIDIACEAE
Stylidium sp.

345 ASTERACEAE
*Arctotheca calendula
Hyalosperma cotula
*Hypochaeris glabra
Olearia axillaris
*Sonchus oleraceus
*Ursinia anthemoides
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Spring Survey Flora
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011C PTERIDIACEAE
Pteridium esculentum

016A ZAMIACEAE
Macrozamia riedlei

031 POACEAE
Austrodanthonia acerosa
*Avena barbata
*Briza maxima
*Briza minor
*Bromus diandrus
*Cynodon dactylon
*Ehrharta calycina
*Ehrharta longiflora
*Eragrostis curvula
*Hordeum leporinum
*Lolium perenne

032 CYPERACEAE
Lepidosperma longitudinale

Lepidosperma squamatum
Schoenus efoliatus
Schoenus sublateralis

039 RESTIONACEAE
Desmocladus flexuosus

Hypolaena exsulca
Lyginia barbata
Meeboldina coangustata

040A HYDATELLACEAE
Trithuria submersa

052 JUNCACEAE
Juncus amabilis

Juncus pallidus

054C DASYPOGONACEAE
Dasypogon bromeliifolius

Lomandra caespitosa
Lomandra preissii
Lomandra sericea
Lomandra sp.

054D XANTHORRHOEACEAE
Xanthorrhoea brunonis

Xanthorrhoea preissii

054F ANTHERICACEAE
Chamaescilla versicolor

Johnsonia acaulis
Thysanotus manglesianus
Thysanotus thyrsoideus

054G ASPHODELACEAE

*Trachyandra divaricata

054] COLCHICACEAE
Burchardia umbellata

055 HAEMODORACEAE
Conostylis aculeata

Conostylis serrulata

060 IRIDACEAE
Patersonia occidentalis

*Romulea rosea

066 ORCHIDACEAE
Caladenia flava subsp. flava

*Disa bracteata

Drakaea livida
Elythranthera brunonis
Paracaleana nigrita
Pterostylis vittata

Pyrorchis nigricans
Thelymitra aff. macrophylla
Thelymitra flexuosa

090 PROTEACEAE
Adenanthos meisneri

Banksia attenuata
Banksia grandis
Banksia ilicifolia
Persoonia longifolia
Petrophile linearis
Stirlingia latifolia

097 LORANTHACEAE
Nuytsia floribunda

103 POLYGONACEAE
*Acetosella vulgaris

131 LAURACEAE
Cassytha sp.

143 DROSERACEAE
Drosera gigantea subsp. geniculata

Drosera paleacea subsp. paleacea
Drosera pallida
Drosera stolonifera subsp. porrecta

149 CRASSULACEAE
Crassula sp.

163 MIMOSACEAE
Acacia extensa

Acacia huegelii
Acacia pulchella var. pulchella
Acacia saligna
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Acacia semitrullata
Acacia stenoptera

165 PAPILLIONACEAE
Aotus procumbens

Bossiaea eriocarpa

Daviesia incrassata subsp.
incrassata
Euchilopsis linearis

Gompholobium capitatum
Gompholobium confertum
Gompholobium scabrum
Hovea trisperma
Jacksonia furcellata
Jacksonia sparsa
Jacksonia sternbergiana
Kennedia prostrata
*Lotus sp.

*Lupinus cosentinii
*QOrnithopus compressus
*Trifolium campestre
*Trifolium sp.

167 GERANIACEAE
Erodium botrys

Geranium molle
Pelargonium capitatum

175 RUTACEAE
Philotheca spicata

182 TREMANDRACEAE
Tetratheca hirsuta

185 EUPHORBIACEAE
Poranthera microphylla

221 MALVACEAE
*Malva parviflora

226 DILLENIACEAE
Hibbertia huegelii

Hibbertia hypericoides
Hibbertia racemosa
Hibbertia stellaris
Hibbertia vaginata

273 MYRTACEAE
Agonis flexuosa

Astartea fascicularis
Calytrix flavescens
Calytrix leschenaultii
Corymbia calophylla
Eucalyptus marginata

Hypocalymma angustifolium

Kunzea glabrescens
Melaleuca preissiana
Melaleuca thymoides

Pericalymma ellipticum var.
floridum

281 APIACEAE
Platysace compressa

Trachymene pilosa
Xanthosia huegelii

288 EPACRIDACEAE
Conostephium pendulum

Leucopogon aff. conostephioides
Leucopogon aff. polymorphus
Leucopogon propinquus
Lysinema ciliatum

305 ASCLEPIADACEAE
*Gomphocarpus fruticosus

315 SOLANACEAE
Solanum nigrum

320 OROBANCHACEAE
Orobanche sp.

341 GOODENIACEAE
Dampiera linearis

343 STYLIDIACEAE
Stylidium brunonianum subsp.
brunonianum

Stylidium diversifolium

Stylidium piliferum subsp.
piliferum

Stylidium schoenoides
Stylidium striatum

345 ASTERACEAE
*Arctotheca calendula

Cotula coronopifolia
*Dittrichia graveolens
*Hypochaeris glabra
*Lactuca serriola
Lagenophora huegelii
Olearia axillaris
*Sonchus asper
*Sonchus oleraceus
*Ursinia anthemoides

* = Introduced Flora
t = Priority Flora
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Database Search
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INVITATION TO MAKE A SUBMISSION
The Environmental Protection Authority (EPA) invites people to make a submission on this propesal. If you are
able to, electronic submissions emailed to the DEP Project Assessment Officer would be most welcome. .

Western Power intends to establish several sites as suitable for meeting the immediate and long-term power
requirements of Western Australia, one of these sites being Kemerton Industrial Park. In accordance with Section
16(e} of the Environmental Protection Act, a Strategic Environmental Review (SER) has been prepared which
describes this proposal and its likely effects on the environment. The SER is avaitable for a public review period of
four weeks from Monday 17 June 2002 closing on Monday 15 July 2002.

Gomments from government agencies and from the public will help the EPA to prepare an assessment report in
which it will make recommendations to government.

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 useful 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 full or in part in the EPA's report.

WHY NOT JOIN A GROUP?

If you prefer not to write your own comments, it may be worthwhile joining with a group interested in making a
submission on similar issues. Joint submissions may help to reduce the workload for an individual or group, as
well as increase the pool of ideas and information. i 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 SER or the specific
proposais. It helps if you give reasons for your conclusions, supported by relevant data. You may make an
important contribution by suggesting ways to make the proposal more environmentally acceptable.

When making comments on specific elements of the SER:

» Clearly state your point of view;

+ Indicate the source of your information or argument if this is applicable; and
+ Suggest recommendations, safeguards or alternatives.

.. POINTS TO KEEP IN MIND

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

s Atftempt to list points so that issues raised are clear. A summary of your submission is helpful,

* Refer each point to the appropriate section, chapter or recommendation in the SER;

¢ |f you discuss different sections of the SER, keep them distinct and separate, so there is no confusion as o
which section you are considering; and

e 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 15 July 2002

Submissions should ideally be emailed to: John.Guld@environ.wa.gov.au
OR addressed to: The Environmental Protection Authority
PO Box K822

PERTH WA 6842
Attention: John Giild
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Executive Summary

Introduction

Western Power Corporation (Western Power) is the principal generator, transmitter,
distributor and retailer of electricity in Western Australia, As early as 2004/05,
Western Power will require access to additional generating capacity to continue to
reliably meet the electricity requirements of its business and residential customers
within the South West Interconnected System (SWIS).

The FElectricity Corporation Act 1994 requires Western Power to procure any
substantial new generation capacity through a non-discriminatory and open
procurement process. This process allows suitably qualified companies to compete for
the opportunity to supply electricity to Western Power and is known as the SWIS
Power Procurement Process.

To accelerate the process and ensure the availability of suitable sites for the bidding
process, Western Power is seeking strategic environmental approval under Section
16(e} of the Environmental Protection Act 1986 for a number of potential power
station sites. A strategic site selection study conducted between Geraldton and
Bunbury has identified several suitable sites/areas for additional power generating
capacity, one of these being the Kemerton Industrial Park.

The objective of the Section 16(e) SER is to obtain advice and “in principle” approval
prior to submission of final tenders, enabling full specification of envirommental
performance for the facilities in the tender process. Furthermore, the approach will
ensure final approval for the facilities is attainable to meet the commissioning date.

Bidders may decide to identify and develop their own site. However, they will be
required to demonstrate that environmental clearance and access to the site can be
provided to suit the overall project development timeframe. Following the bidding
process, a Preferred Bidder will be chosen and will be required to undertake a detailed
Environmental Review of each confirmed development proposal at the selected site in
accordance with Section 38 of the Environmental Protection Act 1986.

This document forms the Strategic Environmental Review Document for a power
station development at the Kemerton site of up to 1,080MW capacity. This SER
addresses the key environmental factors that have been identified by the EPA and
additional environmental factors that are considered important to the community and
key stakeholders. Environmental factors relevant to the biophysical and social
environment are addressed.

Need for the Project

To satisfy existing customer demands over the next decade, an increase in total
generating capacity of 700 — 900MW will be required. In addition to this, major
industries may also have significant new power requirements above this demand. To
maintain the safety and reliability of the electricity system, this additional capacity
must be provided.
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The Power Procurement Program will coincide with plant replacement that will be
undertaken by Western Power, whereby older generating plant that is nearing the end
of its operating life will be retired, or replaced by higher efficiency generating plant.
Current planning studies and asset management strategies have given rise to the
following Power Procurement Program:

o Around 240MW of peaking capacity to be in service as early as 2004/05 and no
later than the summer of 2005/06; and

0 Around 300MW of base load capacity to be in service by 2007/8.

Strategic Options for Future Power Generation

Energy Source Options

Renewable energy offers many opportunities for power generation and Western Power
will continue to pursue developments in this area. However none of the renewable
options currently available are capable of meeting the scale of the predicted power
generation requirements {(initialty 240MW followed by about 300MW). Therefore for
the SWIS Power Procurement Process, Western Power has focussed upon the
conventional energy sources of natural gas, coal and liquid fuel.

Natural gas pipeline transport capacity constraints and the costs associated with
expansion also support the need to maintain a diversity of energy sources to ensure
security of power supply for the State.

Generating Plant Options

Western Power’s own studies, verified by an independent expert commissioned by the
Independent Person supervising the SWIS Power Procurement Process, have
identified that the initial power procurement requirements would best be met by the
installation of around 240MW of peaking capacity. This would typically consist of
two units of open cycle gas turbines, each of [20MW to provide some flexibility in
operation. However, it is open for Bidders to put forward alternative plant solutions if
they believe they could achieve a better result, within parameters of the process.

To satisfy existing customer demands over the next decade, the second stage of the
Power Procurement Program would consist of around 300MW of base load capacity to
be in service by 2007/08. This requirement would likely be met by the following:

0 Combined cycle gas turbine plant; or
0 Steam turbine plant.
Specific plant requirements have not been defined beyond these first two stages of the

Power Procurement Process. However, a nominal 120MW of additional capacity per
year is expected to be required for subsequent years to maintain the reserve margin

requirement. In addition to the new generating capacity to meet general increase in

customer demand, new or expanded major industries may also have significant power
requirements in the future. Therefore it is likely that a range of power generation plant
and fuel options could be installed over the next decade.

Site Options
From the site selection study and other related work, the following development
options (from north to south) were considered to be the most suitable for the
requirements:
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0  Expansion of the existing Pinjar Gas Turbine Station from 575MW to 815MW
(installation of an additional 240MW open cycle capacity);

o Construction of a new gas-fired power station within the central core of the
Kwinana Industrial Area on Mason Road (initially of 240MW with capacity to
expand up to 1,080MW);

a Construction of a new gas-fired power station within the core of the Kemerton
Industrial Park (initially of 240MW with capacity to expand up to 1,080MW);

Q Construction of a new open cycle power station at the old Bunbury Power Station
site (initially of 240MW with capacity to expand to a maximum of 360MW); and

@ Expansion of the existing Collie Coal-fired Power Station from 330MW to
approximately 600MW (installation of an additional 300MW coal-fired unit).

Other potential sites north of Perth are still under consideration as part of this strategic
assessment process.

Project Description

This Strategic Environmental Review Document reviews two development scenarios
for the Kemerton site:

G The initial 240MW of peaking plant; and

0 Installation of additional capacity at the site, the options for which are discussed
below.

Two options have been identified for the ultimate development at the proposed power
station site in Kemerton:

Option 1. 360MW of peaking plant and 540MW of base load plant; or
Option 2. 1,080MW of gas-fired base load plant.

The Strategic Environmental Review has assessed the “worst case” option with regard
to each environmental factor during operation of the ultimate development to ensure
that the impact assessment is based on conservative assumptions. In all cases, except
for air quality issues, the worst case is Option 2,

It is likely that the initial 240MW installation would consist of gas turbine generators
in open cycle arrangement that would operate on natural gas and liquid fuel back-up.
The power plant would typically consist of:

@ Gas turbine generators housed in noise attenuation and weather proof buildings
and/or enclosures;

0 Water treatment infrastructure including possible evaporation ponds;

3 Switchyard to transfer generated power to the Western Power grid; and

0 Infrastructure and services to support operation of the plant such as control
systems, workshops, fuel supply and fire systems, drainage and roads.

Further development of the power station would typically comprise of combined cycle

units that would operate on natural gas and consist of:

0O Gas turbine generation housed in similar function to the open cycle arrangement;

WV01833.200:REBRJIBES.DOC ST " Final PAGE ES-3
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Heat recovery boilers;
Steam turbine/s housed in a building or sound and weather proof enclosures;

Cooling systems for the steam cycle (either by water cooling towers or air-cooled
radiators);

Water treatment infrastructure including possible evaporation ponds;
Switchyard; and

Infrastructure and services.

Provision is also required for the open cycle power station to operate on liquid fuel.
The main factors that would result in liquid fuel being required include:

@ Whenever sufficient gas is not available on the spot market and the Preferred
Bidder has not established a gas reserve contract;

A disruption in the gas supply; or
If a gas supply to the site cannot be established.

For an open cycle gas turbine plant in peaking mode, it is anticipated that up to 100~
hours of operation per year could be necessary on liquid fuel.

This Section 16(e) Strategic Environmental Review document seeks strategic advice
and ‘in principle approval’ to:

O Establish a gas-fired power station (with liquid fuel back-up for peaking
purposes) of up to 1,080MW capacity and associated infrastructure within
Kemerton Industrial Park; and

@ Install a wastewater pipeline to dispose of used cooling water to the ocean
through the existing Collie Power Station ocean outfall.

Specifically this document does not assess the following aspects:

0 Potential impacts related to the supply of water to the power station. Water
supply would be provided by the Water Corporation and would be subject to a
separate approval process;

0 Potential impacts related to transmission network capacity requirements for an
expansion of the site beyond the initial stage of Power Procurement. The
network requirements will be determined by Western Power's network operations
and any new capacity will be subject to a separate environmental approvals
process; and

o Potential impacts related to the construction and operation of a natural gas
pipeline lateral to the site. This pipeline would likely be constructed and operated
by a gas supplier and would be subject to a separate approval process.

To meet the initial Power Procurement Program requirements for 240MW of peaking
plant as early as 2004/05 and no later than 2005/06, construction of the peaking plant
would need to commence by the second half of 2003 and would extend over a period
of 12 to 18 months. Any further development at the site would be constructed at a
later stage, possibly by 2010, but would be governed by the demand for electricity.
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The construction workforce is expected to peak at 250 people for each construction
phase. During the operational phase of the 240MW open cycle power station, on-site
personnel would typically consist of a maximum of § personnel. If a base load plant is
installed, the plant could be manned by up to 30 on-site personnel.

Flora, Vegetation and Fauna Habitats

Biota Environmental Services were commissioned by Sinclair Knight Merz to
undertake a flora and vegetation survey of the preferred power station site and the
section of the wastewater pipeline route outside of the Kemerton Industrial Park.

The preferred power station site is largely unconstrained with respect to significant
vegetation flora. Approximately 20ha of the project site would be cleared to
accommodate the power station, of which only 2.5ha is native vegetation, the
remainder being under blue glum plantation. The native vegetation consists of Jarrah
Eucalyptus marginata, Marri Corymbia calophylla and Banskia attenuata Woodland

in Good to Poor condition. This remnant vegetation on the site has been previously ~

assessed by the Environmental Protection Authority (EPA) in their review of the

Concept Plan for the expansion of the Kemerton Industrial Park, and included within

the industrial core (WAPC, 20(})9).«_’. or b7

For the proposed wastewater pipeline corridor, it would be necessary to remove
vegetation for construction of the pipeline in some locations along the corridor. The
maximum width of area that would be disturbed is approximately 11m, however only
a 5m easement would be required for long-term access and the remainder of the
corridor would be rehabilitated following construction. Based on the vegetation and
flora study undertaken by Biota Environmental Services (Biota Environmental
Services, 2002), a number of areas of potential conservation value occur within the
proposed wastewater pipeline corridor, which include:

o The relatively intact areas of vegetation in the Marriott Road section and coastal
section;

0 The presence of two species of Priority 3 Flora in the Marriott Road section
(Acacia semitruliata and Lasiopetalum ?membranaceum); and

0 The high potential for currently unidentified populations of annual (spring
flowering) DRF and Priority Flora in the Marriott Road section.

The Preferred Bidder would be required to conduct a rare flora search over the entire
area to be disturbed prior to any clearing. If any Declared Rare Flora species are
found within the pipeline corridor, the route would be changed where practicable to
avoid any impact on these plants and CALM consulted in respect of alternative
management mechanisms such as relocation of plants.

The Preferred Bidder would be required to include clearing management strategies as
part of the Construction Management Plan to manage potential impacts on vegetation
and fauna habitats. The extent of vegetation removal would be minimised as far as
practicable by designing the layout of the plant, construction lay-down areas and the
route of the wastewater pipeline to minimise disturbance.
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Marine Environment

The proposed uitimate development may have the potential to impact on the marine
environment through ocean disposal of wastewater. Wastewater from a 240MW open
cycle power station or an air-cooled combined cycle plant of up to 1,080MW could be
disposed of on-site through evaporation in specially constructed lined ponds and
therefore there would be no impact on the marine environment. However a water-
cooled combined cycle power station of any size would produce volumes of
wastewater beyond that manageable by evaporation ponds and other options for
wastewater disposal would be required.

The preferred option for wastewater disposal from the power station would be through
a centralised wastewater treatment facility at the Kemerton Industrial Park. However
given the uncertain timing of the proposed power station and of the centralised
wastewater treatment facility, the feasibility of disposal of wastewater through the
existing Collie Power Station ocean outfall facility is considered within this report.
Two ocean disposal scenarios have been considered, which include disposal through
the existing Collie Power Station ocean outfall using the remaining capacity of the
outfall (for discharge rates of up to 45L/s from the Kemerton Power Station) and
disposal through the existing Collie Power Station ocean outfall with an extension of
the existing diffuser by 100m. The second option also allows for an expansion of the
Collie Power Station and/or discharge rates greater than 45L/s from the Kemerton
Power Station.

To demonstrate that the diffuser design is capable of achieving the ANZECC National
Guidelines for receiving environments given a 99% level of protection within the
mixing zone for salinity, temperature and biocides, a dispersion modelling assessment
was undertaken indicating the following:

@ Increased discharge through the existing outfall diffuser to its design capacity
would result in adequate dilution to meet environmental guidelines; and

Q  Extension of the existing outfall diffuser to allow increased capacity would result
in adequate dilution to meet environmental guidelines.

If the Preferred Bidder’s proposed development involves wastewater disposal by
ocean outfall, they would be required to undertake a detailed modelling assessment of
the ocean outfall discharge to demonstrate that the ANZECC National Guidelines are
complied with at the edge of the mixing zone.

Prior to any construction activities commencing for the ocean outfall, the Preferred
Bidder would be required to develop a Marine Management Plan as part of the
Construction Management Plan. This plan would ensure that management strategies
are undertaken to minimise the impact on the marine environment, in particular,
footing blocks of the diffuser would be positioned to lie over bare sand.

Surface and Groundwater Quality

The Kemerton Industrial Park and proposed wastewater pipeline corridor falls within
the boundaries of the Leschenault Inlet Management Area which aims to protect the
Leschenault Estuary, an environmentally significant water resource. There are also a
number of environmentally significant wetlands in the vicinity of the proposed power
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station site and wastewater pipeline corridor that are fed by surface water runoff and
groundwater.

Although there would be no direct discharge of wastewater or contaminated
stormwater into wetlands or the Wellesley River or its tributaries, there is the potential
for contaminants to be transported to the Leschenault Estuary and other wetlands.
Plant design, control features and compliance to guidelines and standards would
ensure that the project does not adversely impact on nearby wetlands or groundwater.

Atmospheric Emissions

The atmospheric emissions of significance from the Kemerton Power Station would
be oxides of nitrogen, sulphur dioxide (when the power station is operating on liguid
fuel) and, to a lesser extent, particulates and unburnt hydrocarbons. The dispersion
model DISPMOD was used {o assess the predicted air quality impacts from a number
of possible power station development scenarios and existing industries within
Kemerton Industrial Park.

Normal Operation (Natural Gas)

The primary fuel supply to the power station is expected to be natural gas. When the
power station is operating on gas the predicted concentrations would be well below
the NEPM standard for NO, and PM; and sulphur dioxide. For the maximum power
station capacity or 1,080MW, these levels are predicted to be as follows for the power
station in isolation and cumulatively respectively:

11.8% and 13% of the 1-hour average NO, standard;
0.68% and 0.71% of the annual average NO, standard;
0.52% and 0.6% of the 24-hour average PM; standard;
0.02% and 14% of the I-hour average SO, standard;
0.005% and 6.1% of the 24-hour average SO, standard; and
0.005% and 2.8% of the annﬁal average SO, standard.

g O 0o Db o o

Therefore under normal operation, the power station is expected to have a minimal
impact on air quality in the Kemerton area.

Liquid Fuel Operation (100-hours per year)

It is anticipated that the open cycle units of the power station could operate on liquid
fuel for up to 100-hours per year. As a conservative estimate of the maximum
concentrations that could result, the air quality assessment was undertaken assuming
constant emissions for the entire year. The results of the air quality assessment during
liquid fuel operation indicate the following:

8@ The maximum potential 1-hour average NO, concentrations would be up to
41.1% of the NEPM standard for a 360MW open cycle power station operating
on liquid fuel without water injection for NO, control and a 540MW combined
cycle power station operating on natural gas. For this development scenario, the
maximum cumulative 1-hour average concentration of NO, is 41.9% of the
NEPM. These maximum values are predicted to occur within the Kemerton
Industrial Park;
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2 Predicted annual average NO, concentrations from the power station would be
well below the NEPM standard (less than 2.71%) even when conservatively
assuming that the open cycle units are run on liquid fuel for the entire year;

0 Predicted 24-hour average particulate concentrations would be minor (no greater
than 1.4% of the NEPM standard);

@ The maximum potential 1-hour average SO, concentrations would be up to
21.1% of the NEPM standard for a 360MW open cycle power station operating
on liquid fuel of sulphur content 0.6% and a 540MW combined cycle power
station operating on natural gas. For this development scenario, the maximum
cumulative 1-hour average concentration of SO, is 21.4% of the NEPM. These
maximum values are predicted to occur within the Kemerton Industrial Park;

Q  Predicted 24-hour and annual average sulphur dioxide concentrations would be at
most 8.7% and 3% of the NEPM standards respectively, even when
conservatively assuming that the open cycle units are run on liguid fuel for the
entire year; and

o The predicted SO, and NO, concentrations would be well below the World

Health Organisation recommended criteria for impacts on vegetation from both

~ the existing industries and the proposed power station, and potential impacts on
vegetation are considered negligible.

The Preferred Bidder would be required to verify that the air emissions from the
power station are lower than or equal to those modelled in this assessment. If this
could not be demonstrated, then re-modelling would be required to verify that the air
quality criteria could be achieved. The Preferred Bidder would also be required to
install low NO, burners on gas turbine units.

Monitoring of NO, and SO, emissions from stacks would be undertaken as a
minimum on a routine basis and during periods when the power station is operating on
liquid fuel.

Greenhouse Gas Emissions

Given that greenhouse issues are global in nature, this SER provides a discussion of
greenhouse gas considerations related to the SWIS as a whole and not to a specific site
proposal. Furthermore, the discussion relates only to the predicted additional demand
by Western Power’s existing customers by 2010, and does not assess the impact of
additional requirements for new or expanded industries. Following is a summary of
the changes in the greenhouse gas emissions specifically related to Western Power’s
Power Procurement Program and plant retirement/replacement.

Greenhouse gas emissions associated with electricity produced into the SWIS (both
generated by Western Power and purchased by Western Power from independent
producers) were 9.079Mtpa of CO, equivalent in 1990. By 2000 this had increased to
10.935Mtpa (20% increase on 1990). However, although greenhouse gas emissions
associated with electricity supply to the SWIS have increased over the period 1990 to
2000, they have not increased proportionally with electricity demand. The improved
greenhouse gas emission rate for electricity supplied into the SWIS is reflected by the
generally downward trend in carbon intensity over that time. This has fallen from
0.98 tonnes CO,/MWh in 1990 to 0.89 in 2000 (a decrease of 9%), largely due to
increased sourcing of electricity from high efficiency cogeneration plant and the
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overall increased penetration of gas-fired generation into the supply portfolio. This
reduced carbon intensity represents a saving of over IMtpa of CO,, in 2000 compared
to producing the electricity at the 1990 intensity.

Actions in progress by Western Power (c.g. Albany wind farm and the Cockburn
combined cycle gas turbine generator) are expected to result in the carbon intensity of
electricity sent out in the SWIS to fall to 0.85 tonnes CO,/MWh by 2004 (a decrease
of 13% on 1990 levels).

For the years 2004 to 2010, two potential scenarios for power procurement have been
examined in terms of estimating the change in carbon intensity and overall greenhouse
emissions. Both these scenarios have been assessed in conjunction with the plant
replacement and retirement program. All details of the assumptions used for this
analysis are provided in Section 3.5.

The two options are as follows:

0 Option A — The installation of 240MW open cycle capacity by 2005/06 and the
installation of a further 540MW of gas-fired power generation plant by 2010,
consisting of 120MW of open cycle peaking plant and 420MW of combined
cycle base load plant.

o Option B — Is similar to Option A except that 300MW of the base load plant in
use by 2010 is assumed to be provided by a coal-fired power station.

Both options are assumed to generate approximately 3,443GWh annually by 2010.

With these assumptions, the SWIS carbon intensity will continue to decrease to either
0.70 or 0.76 tonnes CO,/MWh for Option A and B respectively by 2010. This is a
reduction of 29 or 22% respectively from the 1990 carbon intensity of 0.98 tonnes
CO,/MWh. Although the carbon intensity on the SWIS in 2010 is predicted to
decrease by at least 22% from 1990 levels, the overall growth in electricity demand
between 1990 and 2010 is predicted to increase by approximately 76%. The resultant
CO; equivalent greenhouse emissions, with the increase in electricity sent out in 2010
are estimated to be 11.3 and 12.4Mitpa respectively. This is around 24 to 36% higher
than the 1990 emissions of 9.079Mtpa in 1990. These calculations, though only
indicative, illustrate the impact that the various power supply options could have on
the overall greenhouse emissions from the SWIS.

The above comparison demonstrates that coal-fired power generation would be the
least preferred from a greenhouse perspective taking into account greenhouse
emissions at the generating plant site. Although not performed for this review,
previous whole of life studies have also confirmed this. However, there are
compelling reasons for Western Australia to maintain coal-fired power generation in
the suite of power supply options, most importantly the need to maintain some
diversity of ecnergy sources to ensure sccurity of power supply and cost
comipetitiveness. '

Notwithstanding, the management of greenhouse gas emissions will be an integral part
of the SWIS Power Procurement Process, and Western Power will require all Bidders
to demonstrate how they will incorporate greenhouse considerations in their bid
proposals.
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The Preferred Bidder would be required to implement the following management
strategies:

0 Become a signatory to the Greenhouse Challenge;
0 Implement best practicable thermal efficiency design and operating goals; and

o Identify and implement carbon sink projects, including an environmental tree
planting program in Western Australia, which would have other environmental
benefits as well carbon sequestration.

As a signatory to the Greenhouse Challenge, the Preferred Bidder would be required
to report annual emissions to the Greenhouse Office. In addition, the Preferred Bidder
would be required to undertake operational performance monitoring of combustion
gases to ensure power generation meets design efficiency criteria.

Noise Emissions

Noise modelling was undertaken for various development scenarios by Herring Storer
Acoustics. The predicted noise emissions from the power station with an “enhanced”
level of noise attenuation would achieve the regulatory noise criteria at the boundary
of the buffer zone. The noise levels from the power station received at the nearest
residential properties would be below the residential night-time noise criteria.

In addition to the environmental noise criteria at residential and recreational receptors,
the project would need to comply with a contributed noise limit of 65dB(A) around
the perimeter of the lease boundary. Based on the preliminary site layout and the
assumed equipment sound power levels, it is predicted that the boundary noise levels
would achieve the 65dB(A) criteria. However, careful optimisation of site and
equipment layout during the detailed design phase and incorporation of appropriate
noise attenuation measures during design and equipment selection would be required
ensure that boundary noise criteria are achieved.

On a cumulative basis, the noise emissions from the power station at its maximum
capacity, combined with the potential future industry mix developed for the Kemerton
Expansion Study are predicted to achieve the noise criteria at the boundary of the
buffer zone.

The Preferred Bidder would be required to verify that the noise emissions from the
plant are lower than or equal to those modelled in this assessment. If this could not be
demonstrated, then re-modelling would be required to verify that the noise criteria
could be achieved. '

Solid and Liquid Waste Management

The proposed power station would produce some solid and liquid wastes. The only
solid waste that would be generated would be normal domestic and commercial waste
and waste from maintenance activities, the quantity of which would be less than 10
tonnes per year, which would be disposed of to a licensed landfill. The largest
quantity of liquid waste would be wastewater from the cooling circuit. This water is
expected to be discharged to the ocean through the existing Collie Power Station
ocean outfall. The Preferred Bidder would be required to determine the best method
for management and disposal of domestic wastewater.
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The power station would also produce small quantities of hydrocarbon waste. This
waste would be collected by a waste oil contractor and disposed to an approved
facility.

Saline Water Management

Wastewater from the cooling circuit and demineralisation plant would either be stored
in evaporation ponds or piped to the ocean for discharge. This water would be
moderately saline (approximately 5,000mg/L. TDS). It therefore has the potential to
contaminate soil, nearby surface and ground waters with salt and impact on vegetation
if this water is released from incidences such as leakages from the bottom of the
evaporation ponds or from pipeline leaks/ruptures.

The Preferred Bidder would be required to implement special design features and
stringent monitoring systems and procedures would ensure that saline water would be
adequately contained and not impact on the surrounding environment.

Hydrocarbon and Hazardous Materials Management

The operation of the power station would require the transportation, storage and
handling of hydrocarbon products including liquid fuel, lubricating oils and greases
and degreasers and minor quantities of hazardous materials such as acids and biocides.
The potential impacts associated with these activities include:

O Discharge to the environment contaminating surface and ground waters, the
atmosphere and soil;

0 Creation of acute and/or chronic toxic hazards; and
o Creation of flammable or explosive hazards.
The Preferred Bidder would be required to develop a Hydrocarbon and Hazardous

Materials Management Plan as part of the Construction and Operational
Environmental Management Plan based around a framework that:

@ Reduces the volume of hydrocarbon and hazardous waste materials produced;

O Segregates hydrocarbon and hazardous materials from stormwater to reduce the
volume of waste materials;

Ensures appropriate transport, storage and handling procedures;
Ensures appropriate clean-up procedures for spills; and

0 Defines environmentally acceptable methods for the disposal of waste.

Aboriginal Heritage

McDonald Hales and Associates was commissioned by Sinclair Knight Merz to
undertake a search of the Department of Indigenous Affair’s Register of Aboriginal
Sites. Fifteen Aboriginal sites were found to be located within a Skm radius of the
proposed development. Of these sites, three (sites 4885, 4886 and 15371) were found
to be located within the vicinity of the proposed route of the wastewater pipeline.

Due to the lack of detailed survey coverage, it is likely that the Aboriginal heritage
potential of the Kemerton area has not been fully realised. Given this, the Preferred
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Bidder would need to take appropriate steps to ensure on-going compliance with the
provisions of the Aboriginal Heritage Act 1972, in particular an archaeological survey
of the area to be disturbed would be required during the detailed design stage of the
project.

Public Safety

A preliminary review has been performed of hazardous materials and processes that
may be used in the operation of a generic 1,080MW combined cycle power station.
Based on this review, the power station is not a major hazard facility and could be
categorised as being Low Risk. Both the preferred site and the fallback site were

“assigned a “High Risk Category” under the Kemerton Expansion Study and therefore

any potential risks from the power station would be accommodated on these sites.

In terms of off-site risk, the following is concluded:

1 The transport of hazardous goods to the power station is in minor volumes only
and this imposes no greater risk than other material cartage in the region,

@ The transport of hydrocarbon products to the power station poses a low risk, but
has the potential to cause severe impacts on significant water bodies such as the
wetlands and Leschenault Estuary if spills occur within the vicinity of these
waterbodies or tributaries to them; and

O  The risk created by a new gas pipeline lateral to the site is no greater than the risk
associated with the existing gas pipeline in the area.

The Preferred Bidder would be required to undertake a Quantitative Risk Analysis to
confirm that the development meets the EPA criteria. '

Visual Amenity

A visual impact assessment of the proposed expansion of the Kemerton Industrial Park
was commissioned by the former Department of Resources Development (BSD
Consultants, 2000). The assessment showed that, in almost all cases where there is
continuous vegetation coverage within the road reserves of public roads, the Kemerton
Industrial Core would be screened from view. From a comparison of the height of the
tallest structures within the proposed power station (40m) and the results of the visual
impact assessment for the proposed expansion of the Kemerton Industrial Park, it is
unlikely that the power station would be visible from any areas to the west of the Park.
However, the power station may be visible from farmhouses and other locations to the
east of the Park.

To minimise visual impacts of the proposed power station, the Preferred Bidder would
be required to design the buildings to blend into the surrounding terrain, plant
screening vegetation and rehabilitate disturbed areas, including the pipeline corridor
following construction.
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Management Strategies

Western Power is committed to ensuring that the development of additional generating
capacity is undertaken in a manner that minimises the impacts on the surrounding
biophysical and social environments.  Accordingly, environment management
strategies and commitments have been nominated for the construction, pre-
commissioning, commissioning, operation and decommissioning phases of the
proposal that would be required to be undertaken by the Preferred Bidder.

The nominated environmental management commitments assume that the final
proposed power station would be designed such that the plant characteristics fall
within the same parameters as those assessed during the development of this Section
16(e) Strategic Environmental Review. If this is not the case, the Preferred Bidder
will be required to perform additional environmental impact studies during the Section
38 Environmental Review process. The Preferred Bidder will develop specific
management commitments during this Environmental Review process.

A summary of the environmental issues related to the development of the proposed

power station and the proposed management strategies and predlcted outcomes are
provided in Table ES1.
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1. Introduction

1.1 Background

Western Power Corporation (Western Power) is the principal generator, transmitter,
distributor and retailer of electricity in Western Australia. The challenge for Western
Power is to continue to provide a reliable supply of electricity at the lowest price
possible while effectively managing environmental and social responsibilities.

As early as 2004/05, Western Power will require access to additional generating
capacity to continue to reliably meet the electricity requirements of its business and
residential customers within the South West Interconnected System (SWIS). The need
for this new capacity is driven by the growth in the economy and population of
Western Australia.

In its active pursuit of cost effective means to reduce the need for increased generating
capacity, Western Power will continue to implement demand management solutions.
Western Power is already advanced in developing renewable energy generation with a
focus on wind, biomass and solar technologies, and will also continue to pursue
renewable energy projects such as the recently completed 22MW wind farm at
Albany. However, despite these initiatives, there remains a need for additional
conventional power supplies,

The Electricity Corporation Act 1994 requires Western Power to procure any
substantial {equal to or greater than three per cent of the total SWIS installed capacity)
new generation capacity through a non-discriminatory and open procurement process.
This process allows suitably qualified companies to compete for the opportunity to
supply electricity to Western Power and is known as the SWIS Power Procurement
Process.

A key principle of this process is the requirement of the Electricity Corporation Act
1994 to seek to minimise the total delivered cost of electricity while maintaining
safety and reliability. The successful proposal should deliver the best commercial
outcome by minimising Western Power’s overall cost of supplying electricity to its
customers,

Additional capacity will be required as early as 2004/2005 to supply electricity to
Western Power. The generation needs will be met by an electricity generation
strategy, including both the public procurement of additional capacity in two stages
and the separate replacement of ageing units in Western Power’s existing portfolio to
be undertaken by Western Power’s Generation Business Unit, whereby older
generating plant that is nearing the end of its operating life will be retired or replaced
by higher efficiency generating plant.

The two stages of the Power Procurement Process are expected to consist of the
following:

a  Around 240MW of peaking capacity as early as 2004/05 and no later than the
summer of 2005/06; and

o  Around 300MW of base load capacity to be in service by 2007/08.
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The Power Procurement Process and asset replacement program, including a
discussion of future electricity demands, is provided in Section 2 of this report.

To accelerate the process and ensure the availability of suitable sites for the bidding
process, Western Power is secking strategic environmental approval under Section
16(e} of the Environmental Protection Act 1986 for a number of potential power
station sites. A strategic site selection study conducted between Geraldton and
Bunbury has identified several suitable sites/arcas for additional power generating
capacity, one of these being the Kemerton Industrial Park.

1.2 The Proposal

This Report is seeking strategic environmental advice and ‘in principle approval® for a
power generating facility within the Kemerton Industrial Park. The Kemerton
Industrial Park is Iocated in the South West of Western Australia, approximately
140km south of Perth and approximately [7km north cast of Bunbury. This Strategic
Environmental Review aims to cnsure that suitable land is sct aside for future
Proponent(s}, who will then be required to obtain final construction and environmental
approvals prior to development.

The initial power generation requirements are for 240MW of peaking plant to meet
short duration, high power demands. This demand could be satisfied by a 240MW
open cycle gas turbine plant installed at Kemerton Industrial Park. BHowever, for the
purpose of assessing the suitability of the Kemerton site for the longer term, it has
been assumed that combined cycle gas turbine plant of up to 1,080MW capacity could
be installed.

1.3  The Proponent

The proponent for this Section 16{e) Strategic Environmental Review is:

Western Power Corporation
363 Wellington St
PERTH WA 6000

Western Power is Western Australia's leading energy corporation with more than
810,000 industrial, commercial and residential customers in its home State. Western
Power’s customer base spans a 2,525,000 square kilometre land mass, which
represents more than a third of the Australian continent and is home to almost 10% of
the Australian population. Western Power owns, maintains and operates four major
power stations and 31 smaller power stations with a total capacity of more than
3,000MW. The corporation operates two major interconnected systems (one in the
South West corner of Western Australia and one in the Pilbara) as well as 29 separate
systems in rermote parts of the State.

Western Power is wholly owned by the Western Australian Government, and is a
separate, corporatised business entity operating commercially in an increasingly
competitive industry, which is being deregulated progressively. The Board of
Directors is responsible to the Minister for Energy.
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Under the Electricity Corporation Act 1994, the proposed power station may not
necessarily be constructed or operated by Western Power, The power station may be
owned and operated by an independent company, who would sell the clectricity
generated to Western Power. The role of Western Power in this proposal is to ensure
that suitable sites are set aside for power generation purposes, and are available within
the required timeframe.

1.4  Project Scope

This Section 16{e) Strategic Environmental Review document seeks strategic advice

and ‘in principle approval’ to:

O Establish a gas-fired power station (with liquid fuel back-up for peaking
purposes) of up to 1,080MW capacity and associated infrastructure within
Kemerton Industrial Park; and

o Install a wastewater pipeline to dispose of used cooling water to the ocean
through the existing Collie Power Station ocean outfall.

Specifically this document does not assess the following aspects:

o Potential impacts related to the supply of water to the power station. Water
supply would be provided by the Water Corporation and would be subject to a
separate approval process;

U  Potential impacts related to transmission network capacity requirements for an
expansion of the site beyond the initial stage of Power Procurement. The
network requirements would be determined by Western Power's network
operations and any new capacity would be subject to a separate environmental
approvals process; and

@ Potential impacts related to the construction and operation of a natural gas
pipeline lateral to the site. This pipeline would likely be constructed and operated
by a gas supplier and would be subject to a separate approval process.

Preliminary details of this proposal were referred to the Environmental Protection
Authority (EPA) in February 2002 through the submission of a Referral Document
(Sinclair Knight Merz, 2002a and 2002b). The EPA confirmed that the proposal
would be assessed as a Section 16(e) Strategic Environmental Review under Section
16{e) of the Environmental Protection Act 1986. A sct of draft guidelines were
developed by Western Power and submitied to the EPA accompanying the referral
document. These guidelines were approved by the EPA.

The specific guidelines (Part A) are provided in Appendix A. The generic guidelines
and attachments are available upon request.
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1.5 Environmental Assessment Process
1.5.1 Qverview

The development of any power generating facility would require environmental
approval from the Western Australian and Commonwealth Governments, Therefore
the Invitation for Expressions of Interest to sell electricity to Western Power through
the Power Procurement Process is likely to initiate a series of referrals to the EPA of
development proposals for power stations.

To streamline the Western Australian approval process, avoid community confusion
arising from possibly many concurrent public assessments of power gencrating
facilitics and satisfy the projected commissioning date, Western Power has opted to
follow a two-staged approval process. The two stages of the process are:

O Stage I: A Strategic Environmental Review (SER) of suitable sites, onc of these
being the Kemerton Industrial Park. The SER documents have been prepared by
Western Power and will be considered by the EPA under Section 16{(c) of the
Environmental Protection Act 1986; and

0 Stage 2: A detailed Environmental Review of each confirmed development
proposal at the selected site will be undertaken by the Preferred Bidder in
accordance with Section 38 of the Environmental Protection Act 1986.

The relationship between these stages is shown in Figure 1-1.

The objective of the Section 16{(c) Strategic Environmental Review is to obtain advice
and *in principle” approval prior to submission of final tenders, enabling full
specification of environmental performance for the facilities in the tender process.
Furthermore, the approach will ensure final approval for the facilities is attainable to
meet the commissioning date.

Bidders may decide to identify and develop their own site, however, they will be

required to demonstrate that environmental clearance and access to the site can be
provided to suit the overall project development timeframe.
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1.5.2 Stage 1: Strategic Assessment (Section 16e)

Stage 1 of the approvals process involves the preparation of Strategic Environmental
Review (SER) Documents for cach of the sites, for the purpose of obtaining advice on
their suitability from an environmental perspective under Section 16(e) of the
Environmental Protection Act 1986. This section of the Act enables the EPA:

“to advise the Minister on envirommental matters generally and on any
matter which she may refer to it for advice, including the environmental
protection aspects of any proposal, and on the evaluation of information
relating thereto;”

A Section 16(e) Strategic Environmental Review differs from formal assessments
conducted under Section 38 of the Act, in that the review is intended to provide advice
on a concept plan for which no firm development proposal currently exists. For each
of the concept plans, the focus 1s on site selection, based on generic power station
characteristics. The SER for each site will also investigate options for water supply,
wastewater disposal and other infrastructure such as transmission lines.

The Section 16(e)} Strategic Environmental Review is a public document and is subject
to a four week public review period, during which the public and other groups are
invited to make submissions to the EPA. The EPA will then review each concept plan
with consideration being given to;

0 Issues raised by the pablic;

The Proponent’s response to those issues;

@3 Specialist advice from government bodies;
2 EPA’s own investigations and research; and
0 Research undertaken by other expert agencies, if required.

The EPA will then provide separate advice on each of the concept plans to the
Minister for the Environment and Heritage in regard to whether it is likely that they
can be implemented in an environmentally acceptable manner. The EPA’s advice will
be published in the form of a “Bulletin”. This advice is not considered as a formal
assessment under Part IV of the Environmental Protection Act 1986.

Unlike a Section 38 assessment process, no binding Ministerial Conditions will be
placed on the project. However, these strategic assessments will seek “in principle”
approval that each of the sites is suitable to accommodate a power generating facility
based on generic performance design parameters.

1.5.3 Stage 2: Environmental Assessment (Section 38)

The sccond stage of the environmental approval process will be the environmental
impact assessment of the detailed power generating proposal by the Preferred Bidder
on a single site. This assessment will focus on the potential impacts of the fully
defined power generating facility and the proposed strategies to mitigate potential
impacts. The assessment would be conducted in accordance with Section 38 of the
Environmental Protection Act 1986. As such, the assessment would be initiated by
the submission of a referral document clearly describing the proposed development.
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In response to the referral, the EPA would set the level of assessment and issue
guidelines for the preparation of the Environmental Review Document.

In order to meet the State’s power supply shortfall, limited time is available to gain
environmental approvals between contract award and commencement of construction.
However, if the Bidder chooses one of the sites selected for strategic assessment,
many of the environmental factors will have already been assessed through this

strategic assessment.

In particular, the environmental performance indicators will
have been ascertained and clearly specified within the tender documents.

Unlike the Stage 1 Strategic Environmental Review, the Stage 2 Environmental
Review will result in legally binding Ministerial Conditions being placed on the
Preferred Bidder, and the Bidder making appropriate legally binding commitments.

1.5.4

Relevant Legislation

In addition to gaining environmental approval from the Minister for Environment and
Heritage, the Preferred Bidder will be required to comply with other legisiation and
regulations, A summary of key legislation and regulations is provided in Table 1-1.

m  Table 1-1 Key Environmental Legislation

Legislation/Regulation

Application

Administrator

Aboriginal Heritage Act 1972-1980
Agriculture and related Rescurces
_Protection Act 1976

1975

Conservation and Land Managemen{
Act 1984 -
Claan Air Regulations 1967

_Biodiversity Conservation Act 1999

_Regulations 1998
Environmental Protection (Norse)
Regulations 1997
Environmental Protection (quurd

Waste) Requiations 7596

 1961-1986

J9BL
Health Act 1911

“Native Title Act

Substances Act 1887

Waterways Conservation Act 1976

‘Wildlife Conservation Act 1950

Australian Heritage Commission Aet |

_Bush Fires Agt 1974 1 B
" 'Protection and management of nature

‘Dangerous Goods Regulations 1992

‘Environment Protectionand |

Environmental Protection (INEEM-NPI) |
Enviropmental Protection Act 1988 |
‘Explosives and Dangerous Goods Act |
Fisheries Resources Management Act |
" Provides regulation for the protection of public

Poliution of Waters by Oil and Noxious

. Soif and Land Conservation Act 1945 |
State Planning Commission Act 1985

Protects Aboriginal sites from disturbance
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1.6  Project Schedule

The Power Procurement Process is expected to consist of the following:

0 Around 240MW of peaking capacity as early as 2004/05 and no later than the
summer of 2005/06; and

0 Around 300MW of base load capacity to be in service by 2007/08.
The construction of a 240MW peaking plant will likely take between 12 to 18 months
{(for an open cycle gas turbine plant). Therefore, to meet the earliest commissioning

date of 2004/05 for the initial stage, construction must commence by the second half
of 2003,

1.7 Structure of this Report
This document provides the following information:

0 Introduction to the project, overview of the environmental approvals process and
purpose of this Strategic Environmental Review (Section 1).

O Justification of the project and project benefits (Section 2).

0 Detailed evaluation of the options for encrgy sources, gencrating plant
technology, site location and greenhouse gas considerations (Section 3).

O  Project location, status of the land tenure and evaluation of options within the
Kemerton Industrial Park (Section 4).

Description of the Kemerton Power Station development concept (Section 5).

Description of the environmental and social setting of the Kemerton area (Section
6).

O Potential construction impacts and proposed management and monitoring
strategies (Section 7).

0 Potential operational impacts and proposed management and monitoring
strategies (Section 8).

0 Potential impacts on the social surroundings of Kemerton and proposed
management and monitoring strategies (Section 9),

o Comments and input from public consultation (Section 10},

Summary of proposed environmental management commitments that the
Preferred Bidder would be required to undertake (Section 11).

0 EPA Guidelines for the Section 16(e) Strategic Environmental Review
(Appendix A).

0 Supporting technical information relating to the project (Appendices B to G).
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2. Project Justification
2.1  The Need for Additional Generating Capacity

This section demonstrates the need for additional generating capacity within the South
West Interconnected System (SWIS) grid.

2.1.1  The Existing South West interconnected System

The existing SWIS grid supplies electricity to the south west corner of Western
Australia., The grid extends to the north as far as Kalbarri and to the cast as far as the
Goldfields. The extent of the SWIS grid within the overall Western Australian
electricity system is shown in Figure 2-1,

All of the power stations within the SWIS arc interconnected so that any of the
individual stations can supply power for use in load centres throughout the South
West. A summary of Western Power’s power generation plant within the SWIS is
given in Table 2-1. Additional independent power generation plants also provide
power to the SWIS, however these are not discussed further in this document.

= Table 2-1 Summary of Western Power’s Power Generation within the SWIS

B ISR T I

South West Fuel Capacity Date Acquired Energy
Interconnected System (MW) ar Generated
Commissioned | During 2000-01
. {GWh)
Albany Wind 22 2001 -
gl e o R T
Muja A & B | Coal & Heavy Fuel Oil | 240y 1985 1,118.2
MuaC | Coal & Heavy Fuel Qil | 400 | 1981 12,4070
MyaD | Coal&HeavyFuelGil | 400 |  1985-86 . 27263
| Kwinana A& G . Goal & Gas_ 640 1970 - 76 '

1672
"Geraldton Gas Turbine 1973 -
" Kalgcorlie Gas Turbines Distillate _ t984-90 | 198
Mungarra Gas Turbines | Gas | 18so-o1 ) 242
Pinjar Gas Turbines | Gas &Distillate | ~ 1990-96 | 4008
“lington Bam T hgdre e e
Worsley (50% Joint T Gas 2000 406.1
Venture Share)
o B T T
Total 3,172 11,914.7
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21.2  Meeting Future Electricity Demands

Accurate power demand forecasts are required for the short to medium term to assess
the need for and capacity of new generating plant. Western Power’s Electricity
Cutlook Reports provide information relating to Western Power’s sales into SWIS
including forecasts of capacity and energy.

The energy forecasts in the Qutlook Reports represent the sent out energy from
generators required to supply Western Power’s Retail Division’s load in the SWIS,
These forecasts assume that some Independent Power Producers (IPPs), independent
to the Power Procurement Process, would be supplying load connected to the SWIS.

The Power Procurement Program will coincide with plant replacement that will be
undertaken by Western Power, whereby older generating plant that is nearing the end
of its operating life will be retired, or replaced by higher efficiency generating plant.

Current planning studies and asset management strategies have given rise to the
following plant replacement/retirement and Power Procurement Program:

Plant Replacement/Retirement

@ Installation of Cockburn 1 - 240MW in 2003/04;

Retirement of Kwinana Stage B — 240MW in mid 2005;

Retirement of Muja Stage A/B - 240MW in mid 2606;

Installation of Cockburn 2 — 240MW in 2005/06; and

Retirement of Kwinana Stage A — 240MW in 2007/08.

g o 0o o

Power Procurement Program

0  Around 240MW of peaking capacity to be in service as early as 2004/05 and no
later than the summer of 2005/06; and

0 Around 300MW of base load capacity to be in service by 2007/8,

The above programs combined with Western Power’s existing plant capacity and a
notional forecast demand are shown in Figure 2-2. Western Power’s existing capacity
is shown in light grey and the additional capacity requirements are shown in dark grey
shading. The black line represents the notional forecast peak demand. On top of this
notional forecast demand is the reserve margin requirement. Reserve margin is the
difference between actual available system generation capacity and the maximum
system demand. The recommended practice around the world, for systems with the
characteristics of the SWIS, is to maintain a reserve margin of between 20 and 25%,
This level of reserve is necessary to allow for scheduled maintenance and unscheduled
outages of the generating plant throughout the vear, and to ensure that incidents of
blackouts are minimised.

The additional capacity requirements shown in Figure 2-2 as the dark grey area
represents the Power Procurement Program (240MW peaking 2005/06, 300MW base
load 2007/08) and a nominal 120MW per year to 2009/10 to maintain the reserve
margin requirement,
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Requirement

3.000

MW 2,000 ..

1,000
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» Figure 2-2 Western Power's Capacity and Forecast New Generation
Requirement (notional)

2.1.3  Duty Required of Generating Plant

Electricity demand varies considerably throughout each day and from season to
season. To minimise operating costs, Western Power only schedules into service
sufficient plant to meet expected demand plus some margin to allow for unexpected
events. Thus, depending on the duty it has to perform, generating plant is ideally
designed to operate in one of three basic modes:

O Peaking or emergency mode;

@ Mid-merit or mid range mode; and/or

0 Base load mode.

The immediate power requirement for the SWIS is for additional peaking plant,
although subsequent stages of the Power Procurement Process will be base load

facilities. These modes are shown schematically in Figure 2-3 and discussed in more
detail in the following sections.
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m  Figure 2-3 Daily Load Curves for Summer and Winter

2.1.31 Base Load Mode

Base load demand is the power demand which is always present throughout the day
and night time. The base load demand is met by generation plant which runs
continuously throughout the year at close to full capacity, only shutting down for
scheduled maintenance or faults, It is important that base load plant are as efficient as
possible to minimise fuel cost, which is the major component of their operating costs.
A higher capital cost of base load plant can generally be justified if increased
efficiency and reliability allows operating costs to be reduced.

Coal-fired and gas turbine combined cycle plant are both suitable for base load duty.
Increasingly, natural gas-fired gas turbine combined cycle plants are becoming more
common because of the lower environmental impact, lower capital costs, and higher
thermal efficiencies. However, modern coal-fired plants could be competitive in
terms of overall life-cycle costings, and recent developments in coal-fired plant
technology may reverse the trend towards natural gas.
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2.1.3.2 Mid-Merit Mode

Mid-merit demand is essentially the daytime business demand. Mid-merit plant are
generally not operated overnight or at weekends except during periods of very high
demand or to allow for maintenance of base load plant.

It is usunally detrimental (from a maintenance viewpoint) to start and stop base load
plant on a daily basis. So for mid-merit plant, the generating units should be designed
for this role. Gas turbines for mid-merit duty would usually be in a combined cycle
arrangement, although open cycle gas turbines can also be used.

21.33 Peaking Mode

Peaking plant operates only at times of high power demand from the grid. These high
power demands usually occur at certain times of the day (e.g. during breakfast time in
the morning and evening mealtime). Power demands are also seasonal and demand is
particularly high during summer, due to air conditioning loads (refer to Figure 2-3).

The demand during peak periods develops rapidly and only usually lasts for a short
time. Therefore the power supplier must have plant that is capable of being brought
on-line and off-line quickly to meet these demands. Gas turbine generators are
suitable for this purpose because they can be started and be on-line at full load within
20 minutes. Once on-line, a gas turbine can be stopped and taken off-line without any
major cost penalties. Typically, coal-fired plant is not suitable for peaking duty as it
takes several hours to bring a coal unit on-line.

Since peaking plant only runs for a small proportion of the time, fuel costs are of
secondary importance and capital costs become the dominant factor in the investment
decision. Gas turbines used for peaking are typically open cycle type. These types of
gas turbines represent the lowest capital cost per kilowatt installed of any other
comparable generating plant. As they do not have any major requirements for cooling
water, they could be located wherever fuel supplies and connections to the
transmission system are cost effective,

214 Meeting Potential Major Industry Power Demand

In addition to the new generating capacity required to meet the general increase in
existing consumer demand across the grid, major industries may also have significant
power requirements. Large electricity intensive industries could have lead times from
start of the project to commercial operation of typically two years or more. Strategic
planning for future power generation (whether by Western Power or other power
producers) at this early stage will assist in facilitating development of new industries
in the future, by setting aside appropriate sites and addressing in advance the full
range of environmental, social and infrastructure planning issues.
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2.2  Summary of Benefits of the Project

The State of Western Australia would benefit from the development of additional
generating capacity within the SWIS in the following ways:

©1 Capital investment of $160 million to $1 billion;

2 Direct employment of construction workforces {up to 250 — 400 persons), plus
associated indirect employment during several construction phases,

Q  Permanent employment of up to 5 personnel for a 240MW open cycle station and
up to 25 to 30 personnel for a base load power station;

Avoid future shortfalls in existing consumer electricity supply;
a  Provide additional electricity for future new industries; and

Potential to provide incentives for other industries to establish in certain areas by
bringing forward water supply, wastewater disposal and gas supply infrastructure,
providing co-generation opportunities and a more reliable power supply.

2.3  No Project Option

An increase in electricity demand within the state is closely linked with population
and economic activity growth. Western Power’s forecasts indicate the need for new
capacity as early as 2004/05. If power generation plant construction is delayed or
postponed, the ability of the existing ageing plant to meet demand would be
increasingly compromised.

Unless industry and the community are prepared to accept increasing interruption to
power supplies then additional power generation is needed in the near future.

Other potential losses to the State by this project not going ahead includes loss of local
employment and service provision opportunities, and the loss of capital investment.
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3. Evaluation of Options

3.1 Introduction

During the Power Procurement Process, a range of possible scenarios of both
technology and location may be put forward by interested Bidders for each stage of
the capacity procurement. The selection of the Preferred Bidder will be based upon
criteria that reflect the requirements of the Llectricity Corporation Act 1994, namely
the ability to supply electricity in a way which minimises Western Power’s total
delivered cost of electricity (in the sense of the overall costs of delivering electricity to
its customers) whilst maintaining the safety and reliability of the SWIS.

Until the Power Procurement Process is finalised, it is not possible to predict with
certainty which technology and site will emerge from the bidding process. The basis
of the bid evaluation process in terms of technology and site selection will be the
ability to fulfil the requirements of the various stages of the Power Procurement
Process. The main requirements are outlined below: '

@ Ability to minimise Western Power’s total delivered cost of electricity whilst
maintaining safety and reliability;

C  Ability to safely and reliably supply the required duty cycle (initially around
240MW of peaking and later followed by around 300MW of base load capacity);

G For the first capacity stage, the ability to commence production as early as
2004/05 and no later than the summer of 2005/06; and

Q  For the second capacity stage, the ability to commence production by 2007/08.

An evaluation of available energy sources, generating plant technology, site options,
and greenhouse gas considerations is given in the following sections,

3.2  Evaluation of Energy Sources

The sources of energy currently available in Western Australia for power generation
tnclude natural gas, coal, petroleum oil, and various renewable energy sources such as
wind, solar and biomass. The most important energy sources and associated
technologies are reviewed in the following sections with respect to their application to
meet the power generation requirements of the SWIS Power Procurement Process.

3.21  Renewable Energy
Wind

Wind has been used for centuries as an energy source for sailing ships, pumping water
and grinding grain. More recently, wind has become an alternative source of
electricity.  Wind is one of the cheapest rencwable energy options in Western
Australia and the State has an excellent wind resource (refer to Plate 3-1),
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= Plate 3-1 Example of Western Australia’s Excellent Wind Resources

Western Power has successfully trialed the full range of wind turbines available and
developed a number of wind energy systems. These include Australia's first
commercial wind farm at Esperance, and one of the world’s most sophisticated
wind/diesel systems at Denham. Western Power also completed construction of the
Albany wind farm in July 2001, which is the largest wind farm in Australia (refer to
Plate 3-2). The Albany wind farm now supplies on average 75% of the power needs
of the Town of Albany. Western Power is also investigating the feasibility of a
30MW wind farm at Mumbida, south of Geraldton and a number of other proponents
are investigating wind farm opportunities in Western Australia.

X - ik

m  Plate 3-2 The Albany Wind Farm (22MW)
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In more remote areas, wind turbines become an attractive option for supplementing
existing power supplies, hence saving on fuel supply costs for the existing power
plant. However, despite its obvious attractions, there are major constraints to wind
power. Power generation from wind is highly site sensitive and depends on the site
having consistent winds. Nevertheless, even suitable sites have periods of low winds
such that the capacity factors of these sites rarely reach more than 30% — 40% over
the period of a year. In other words, the annualised generating output of a wind farm
never exceeds more than one third of its total capacity. Also, the frequency of winds
capable of generating power can be spasmodic and, as such, the availability of power
generation from the wind farm will also be spasmodic precluding it as a reliable
source of on-demand power.

Wind turbines, because of current restrictions in technology, are generally limited in
output. The largest turbines currently available are 2MW, so for example, a [00MW
wind farm would require 50 turbine units and would cover an area of over 500ha.
Unlike conventional power generation plants, the land used for 2 wind farm does not
preclude use of the land for other purposes, such as grazing. In comparison to a wind
farm, a 1,000MW gas-fired power station would have a footprint less than 50ha (ten
times the power for one-tenth the footprint). Similarly, a coal-fired unit of a
comparable size could have a footprint of up to 150ha depending on the location and
size of the required ash ponds and coal stockyards (ten times the power for less than
one third of the footprint).

In summary, wind farms are not suitable for large-scale power generation because of
the following disadvantages:

o Limited cutput;
0  The need for a large windy site; and

G The spasmodic nature of power delivery and the need to be backed up by
spinning reserve.

Solar (Photovoltaic Cells)

Solar power is generated when the sun's rays fall on certain types of specially treated
materials, typically silicon, and generate electricity. Solar equipment is a simple
method of producing power, with no moving parts. Although Australia is ideally
located for solar energy, the high installation cost of solar energy equipment generally
means photovoltaics only make economic sense in remote locations or for very small
applications (like wristwatches, calculators, and emergency freeway telephones).
Currently, the only sizeable grid connected solar array in Western Australia is located
at Kalbarri. This 20kW system was developed in conjunction with Western Power. It
inchudes 256 solar PV panels on 16 trackers and powers about 20 average homes.

Hydro-electric

Hydro-eiectric power is produced by the movement of water from rivers and lakes.
The water flows downwards under the effect of gravity and the kinetic energy from
this flow is converted into mechanical energy, which is then converted into electrical
energy in hydro-electric power stations.
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Hydro power in Western Australia includes Western Power’s 2MW hydro-electric
power station at Wellington Dam near Collie and a 30MW hydro power station at the
Ord River dam on Lake Argyle, which is owned and operated by Pacific Hydro.

Hydro power stations can operate as base, mid-merit or peaking stations, however to
meet the demands, a reliable rainfall with suitable catchment area is required. Given
Western Australia’s climate conditions, there is little prospect of any significant
additional capacity from this source.

Biomass

Biomass describes any type of biological matter that can be used for fuel and includes
energy crops and agricultural, commercial and domestic wastes, Within Western
Australia, there are a number of biomass applications mainly utilising wood, landfill
gas, wastewater and bagasse (the cane residue from sugar production). The
applications used for power generation within WA include:

o A total installed capacity of around 10MW from landfill gas from four small
power stations operated by Landfill Gas and Power;

O A capacity of 1.ZMW from Biogas produced by the decomposition of sewage at
Water Corporation’s Woodman Point wastewater treatment plant;

0 A 6MW cogeneration plant at the Ord Sugar Mill at Kununurra, which uses
bagasse as a fuel; and

0 A demonstration plant to be built in Narrogin by Western Power which will
generate renewable electricity and produce activated carbon and eucalyptus oil
from locally planted eucalyptus mallee trees. The pilot piant will produce IMW,
which 1s enough to power 1,000 homes.

Other biomass applications are being investigated and implemented, however these
applications are generally only practical in small-scale operations in Western
Australia.

3.2.2 Non-Renewable Energy
Natural Gas

Natural gas is sourced from Australian gas fields. Natural gas is used in industries for
heating, raising stecam and power generation. This same fuel is used in homes for
domestic purposes. Natural gas is used as an energy source for both large and small-
scale power stations in Western Australia, including the Kwinana Power Station and
Pinjar Gas Turbine Station.

Natural gas is a relatively clean burning fuel, which produces lower emissions of
particulate matter, sulphur dioxide and greenhouse gases than coal and liquid fuel.

Both gas and coal-fired power stations require substantial infrastructure to deliver the
fuel. The infrastructure associated with the Dampier to Bunbury Natural Gas Pipeline
has allowed natural gas to become a viable alternative to coal. However, there are
pipeline capacity issues and expansion of pipeline capacity and the associated costs
would need to be resolved to allow any significant increase in natural gas-fired power
generation,
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Coal

Coal is a fossil fuel that is sourced from the Collie Basin coalfield in Western
Australia. It is used mainly in power generation and for steam raising. Coal is
primarily used for base load power stations which generate power on a continuous
basis (refer to Section 2.1.3.1). Existing power stations that operate on coal include
Kwinana Power Station, Muja Power Station and the Collie Power Station. A number
of the older coal-fired generating units at Muja and Kwinana are approaching the end
of their economic life and will be withdrawn from service in the future (refer to
Section 2.1.2).

There are a number of potential environmental impacts associated specifically with the
use of coal as fuel in power stations. These include:

0  The generation of ash, which requires substantial areas of land for disposal;

O Greater emissions of greenhouse gases than other fuel sources {refer to Section
3.5.4.2); and

0  Emissions of fly ash and sulphur products from the boiler flue gas.

These impacts necessitate the need for careful planning and investigations ito
emerging coal technologies with less environmental impact.

Liquid Fuel

Liquid fuel includes petroleum products such as distillate and heavy fuel oil, and 1s
used for power generation, heating and steam raising. Distillate is also used for
automotive applications. Liquid fuel has been used extensively in the past for power
generation, however, it has largely been displaced by natural gas, except for
contingency/peaking duties.

Liquid fuel is still used for remote power generation, where natural gas is not
available, due to its ease of transport. Liquid fuel is also used in dual fuel power
systems where security of fuel supply is critical. In view of the natural gas transport
constraints, the use of liquid fuel is an important consideration for the first stage of the
Power Procurement Process.

3.2.3 Summary of Energy Source Options

As demonstrated above, renewable energy offers many opportunities for power
generation and Western Power will continue to pursue developments in this area.
However none of the renewable options currently available are capable of meeting the
scale of the predicted power generation requirements (initially 240MW followed by
about 300MW). Therefore for the SWIS Power Procurement Process, Western Power
has focussed upon the conventional energy sources of natural gas, coal and liquid fuel.

Natural gas pipeline fransport capacity constraints and the costs associated with
expansion also support the need to maintain a diversity of energy sources to ensure
security of power supply for the State.

A discussion of the technology available for conventional plant is given in the
following sections.
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3.3  Evaluation of Generating Plant Technology
3.3.1 Gas Turbine Plant (Open Cycle)
Operation

In a gas turbine, a rotary compressor forces air into a combustion chamber in which
fuel such as gas or liquid fuel is burmmed. The energy released forces the hot
combustion gases to expand through a turbine providing the force to spin the shaft.
The turning shaft is coupled to an alternator, which generates electricity. The turbine
also drives the compressor. A schematic of the process is shown in Figure 3-1,

EXHAUSTY

COMBUSTION,———
AR FUEL CHAMBER

- -

A ]
T

N ALTERNATOR
COMPRESSOR TURBINE

®  Figure 3-1 Open cycle gas turbine schematic

Advantages

Lowest capital cost per kW installed of any other comparable generating plant;
Does not require on-site operating staff;

Requires less land than conventional steam turbine or combined cycle plant;
Moderate efficiency compared with steam turbine plant;

Available in small or large unit sizes;

Short installation time (12 — 18 months);

Can be brought into service quickly (within 20 minutes);

Does not require cooling water; and

OO0 U 2 0 Lo o o

Burns natural gas or liquid fuel.

Disadvantages

0 Uses natural gas or Hquid fuel, which may be more expensive than coal.

Uses

0 Ideal for peaking duty operation.

Examples of Existing Plant in Operation in Western Australia

o  Pinjar (Western Power);
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W Mungarra {Western Power);

a  Kalgoorlie (Western Power);

@ Port Hedland and Newman (Duke Energy); and
0 Burrup Peninsula (Woodside).

3.3.2 Combined Cycle Plant
Operation

Combined cycle plant is a combination of a gas turbine and steam turbine plant. In a
combined cycle plant, conventional gas turbine plant is used to generate electricity,
but the hot exhaust is directed through a boiler before being exhausted to the
atmosphere. Steam is generated in the boiler and is used to drive another turbine to
produce more electricity. In this way, a combined cycle plant produces considerably
more electricity per unit of fuel consumed than a conventional gas turbine. A
schematic of the process is shown in Figure 3-2.
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I \» |
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BOILER PUMP  CORDENSER

GAS TURBINE UNIT

w  Figure 3-2 Combined Cycle Gas Turbine Schematic

Advantages

0 Lower capital cost than steam turbine plant;

Higher efficiency than steam turbine plant — over 50% is achievable;
Available in a range of unit sizes;

Short installation time (24 — 30 months);

C 0o LB o

Air cooling can be used (with an associated reduction in efficiency) and, if water
cooling is used, it requires much less (under 50%) cooling water than a similar
capacity steam turbine plant;

Requires less land than conventional steam turbine plant;
Control of exhaust emissions is easier than for steam turbine plant; and

Burns natural gas or liquid fuel.

Disadvantages

0 Uses natural gas or liquid fuel, which may be more expensive than coal.
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Uses

@ Can be used for mid-merit or base load operation depending on the cost of
available fuel.

Examples of Existing Plant in Operation in Western Australia

o Kwinana (BP Mission Energy);

0 Cockburn Unit under construction adjacent to the existing Kwinana Power
Station site {Western Power); and

o Murrin Murrin (Anaconda Nickel).

3.3.3  Steam Turbine Plant
Operation

In a steam turbine plant, coal, natural gas or liquid fuel is burned in a boiler to heat
water and produce steam. The steam drives the turbine and this is connected to the
alternator which generates electricity. Steam exhausted from the turbine is condensed
back to water and pumped back to the boiler to complete the cycle, Western Power’s
existing steam turbine plant use water for condensing the steam. A schematic of the
process is shown in Figure 3-3.
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®  Figure 3-3 Steam Turbine Schematic

Advantages

a Can use low cost coal;

0  Can use a range of other fuels;
O  Moderate efficiency;
Q

Efficiency reduces more slowly at part load operation than an open cycle gas
turbine; and

0 Can be built in large sizes.
Disadvantages

£ High capital cost;

21 Long construction time (30 — 48 months);
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High manpower and maintenance requirements;
Large minimum economic size;

Requires large quantities of water for cooling; and

0 0O 0 o

Potential environmental impact from ash and air emissions such as carbon
dioxtde (CO,) and sulphur dioxide (SO,), depending on the fuel type.

Uses

@ Ideal for base load operation; and

g  Can be designed for mid-merit use.

Examples of Existing Plant in Operation in Western Australia
Muja Power Station (coal) (Western Power);

Collic Power Station (coal) (Western Power),

0 Kwinana Power Station (gas/coal) (Western Power);
0  Dampier ‘C’ (gas) (Hamersley Iron); and
o Cape Lambert {(gas) (Robe).

3.3.4 Summary of Generating Plant Options
3.3.4.1 Initial Power Procurement Requirement

Western Power Corporation forecasts have identified that there will initially be a
shortfall in generating capacity of 240MW during peak periods of demand. These
periods are of short duration and require plant that is capable of being cycled on and
off-line with rapid response. To meet peak demands in large electricity systems such
as SWIS, it is usual to install small units that can be started quickly and in sufficient
numbers to meet the demand prevailing at the time.

It is inefficient to run large base load plant such as combined cycle or steam turbine
plant to meet these peak demands as:

@ Base Joad plant would not be operating at their most efficient output for a
majority of the time;

0 Additional base load plant with consequentially higher capital cost would be
required to be available on-line to meet both the base and peak demands; and

@ Peak demand values can vary from day to day depending on various factors, not
least the weather, so that the base plant may have to be cycled to the detriment of
its reliability and maintenance requirements.

For the above reasons, coal-fired steam turbine plant would unlikely be suitable for the
initial stage of power procurement.

Combined cycle gas turbine plants normally represent the most efficient of
conventional generating plant, however they are not suitable for the fast starting
requirements of peaking duties and are more generally used for mid-merit or base load
applications for the following reasons:
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O A combined cycle plant requires at least I-hour to come up to full load, limiting
the ability of the power provider to respond quickly to peak demands; and

o A combined cycle plant could not be shut down rapidly because of a need to
avoid machinery being exposed to excessive changes in temperature.

Given these constraints, a combined cycle plant would need to be on-line for up to
four hours to meet a two hour peak demand, causing inefficiency in fuel usage and
increased emissions. Combined cycle plants also have higher capital costs than open
cycle plants. For these reasons, a combined cyele plant would unlikely be suitable for
the initial stage of the Power Procurement Process.

Open cycle gas turbines are ideal for peaking duties because of their ability to be
started and be on-line at full load within 20 minutes. They represent the lowest capital
cost option and could be installed quickly wherever there is a source of fuel (gas or
liguid) and a connection into the electricity grid. They do not require large amounts of
water Tor cooling and could be run with a minimum of operating staff. Noise can be
limited by suitable attenuation devices without major capital costs.

Western Power’s own studies, verified by an independent expert commissioned by the
Independent Person supervising the Power Procurement Process, have identified that
the initial power procurement requirements would best be met by the installation of
around 240MW of peaking capacity. This would typically consist of two units of
open cycle gas turbines, each of 120MW to provide some flexibility in operation.
However, it is open for Bidders to put forward alternative plant solutions if they
believe they could achieve a better result, within parameters of the process.

3.34.2 Subsequent Power Procurement Requirements over the Next Decade

As previously discussed (refer Section 2.1), to satisfy existing customer demands over
the next decade, the second stage of the Power Procurement Program will consist of
around 300MW of base load capacity to be in service by 2007/08.

This requirement would likely be met by the following:
0 Combined cycle gas turbine plant, which would be gas-fired; or

0 Steam turbine plant, which could be gas or coal-fired.

Specific plant requirements have not been defined beyond these first two stages of the
Power Procurement Process. However, a nominal 120MW of additional capacity per
year is expected to be required for subsequent years to maintain the reserve margin
requirement. In addition to the new generating capacity to meet general increase in
customer demand, new or expanded major industries may also have significant power
requirements in the future. Therefore it is likely that a range of power generation plant
and fuel options could be installed over the next decade.
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3.4  Evaluation of Site Options
3.4.1  Strategic Site Selection Study

A site selection study was undertaken between Geraldton and Bunbury to identify
suitable parcels of land to meet the future power generating requirements of the SWIS
(Sinclair Knight Merz, 2000). The study involved a number of phases using a GIS
based methodology. The purpose of the study was to identify sites that would meet
the short-term power requirements and enable commissioning of the next power
generating plant by 2004/05 or 2005/06, as well as several sites that would be more
suitable to satisfy Western Australia’s longer term power generation requitements.

The primary focus of the site selection study was to identify suitable sites for gas-fired
power stations. It was recognised that a site located around the Collie Coal Basin
would be suitable for coal fired generation. In particular, the Collie Power Station has
been built with much of the infrastructure in place for an additional 300MW of
generating plant.

The requirement for an additional 700 — 900MW of generating capacity for existing
customers over the next decade will likely not be met at any one site. Furthermore,
the generating capacity of each site may not be restricted to the requirement to satisfy
existing customer demands, and may be used to meet the power requirements of new
industry, as yet undefined. Therefore, Western Power is seeking to reserve several
sites for the purpose of meeting power generation requirements into the future.

Site Selection Criteria

The following criteria were used to assess sites for suitability for future power
generation:

@  Planning criteria/land zoning - The land should be zoned appropriately for the
development and be compatible with existing land uses. The sites should not
compromise future options for land use and should be consistent with strategic
plans for future infrastructure.

a  Availability of infrastructire and services — The sites require infrastructure and
services to be either already available or within an acceptable distance to the site.
These service and infrastructure requirements include transmission lines, fuel
supply, water supply, site access, labour forces and options for the disposal of
wastewater.

@ Land capability criteria — The sites should not have large variations in
topography, unsuitable soil, poor drainage, high potential for earthquakes, or any
other such features that may constrain the siting of a power station,

0  Environmental factors — A number of environmental factors were considered.
These included buffer distances to contain residual noise and air impacts, and the
ability to manage potential impacts on sensitive ecological areas, surface waters
and hydrology and groundwater.

G  Socio-economic factors — Potential impacts on community lifestyle and socio-
economic factors were also considered. These factors included visual amenity
from residential and other sensitive locations, socio-economics of the surrounding
area, community perceptions and attitudes, cost of land acquisition and
Aboriginal/European heritage values.
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8  Sustainable development opportunities —~ Opportunities for sustainable
development, such as enhancement of conservation values, development of
carbon sinks and revegetation, were identified as advantages for strategic power
station sites.

3.4.2 Site Selection Results

From the site selection study and other related work, the following development
options (from north to south) were considered to be the most suitable for the
requirements:

@  Expansion of the existing Pinjar Gas Turbine Station from 575MW to §I15MW
(installation of an additional 240MW open cycle capacity);

o Construction of a new gas-fired power station within the central core of the
Kwinana Industrial Area on Mason Road (initially of 240MW with capacity to
expand up to 1,080MW);

@ Construction of a new gas-fired power station within the core of the Kemerton
Industrial Park (initially of 240MW with capacity to expand up to 1,080MW);

@ Construction of a new open cycle power station at the old Bunbury Power Station
site (initially of 240MW with capacity to expand to a maximum of 360MW); and

o Expansion of the existing Collie Coal-fired Power Station from 330MW to
approximately 600MW (installation of an additional 300MW coal-fired unit).

The locations of these five sites are shown in Figure 3-4 and the rationale for site
selection is summarised in the following sections. Other potential sites north of Perth
are still under consideration as part of this strategic assessment process.

3.43 Pinjar Gas Turbine Station Expansion

Western Power presently owns and operates a gas turbine power station of 575MW
capacity at Pinjar, 45km north of Perth. The instalation of an additional 240MW
open cycle gas-fired capacity at the existing Pinjar Gas Turbine Station was identified
as being a suitable option for acquiring additional power generating capacity.

Benefits in siting additional power generating plant at Pinjar include:

o The suitability of the Pinjar Gas Turbine Station site for power generation has
already been established and environmental approval for up to 915MW has
previously been issued,

@ The site has previously been disturbed therefore only minor additional clearing of
remnant vegetation would be required;

o Much of the required infrastructure is already installed to allow for this additional
capacity;

@ The Pinjar facility has now been in operation for eleven years and community
issues associated with the power station are well understood; and

i Detailed studies have already been conducted into air emissions, noise, water
supply and waste management as part of the previous planning for the Pinjar Gas
Turbine Station.
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344 Kwinana Industrial Area

The Kwinana Industrial Area, which is located approximately 30km south of Perth,
was also identified as a potential area for siting of a gas-fired power station. The
Kwinana Industrial Area was established during the 1950s to accommodate the
development of major resource processmg and other industries in the State. The area
has since developed into the State’s premier industrial location.

The benefits of siting a power generating plant at Kwinana include;
0 The Kwinana Industrial Area is an established major industrial area;
O Availability of services and infrastructure;

@ Close to the major load demand of the SWIS, which would result in smaller
transmission losses;

0 Lower cost of connection to gas and transmission infrastruciure; and
Detailed studies have already been conducted into air emissions, noise, water

supply and waste management.

A preferred site has been selected south of Mason Road within the central core of the
Kwinana Industrial Area that is suitable for a gas-fired power station of up to
1,0SOMW capacity. Two fallback options have been identified:

2 A site north of Mason Road on former BHP land; and

A site on the south east corner of Office Road and Patterson Road, within the
East Rockingham Industrial Park.

These sites have been endorsed by LandCorp and the Office of Major Projects within
the Department of Minerals and Petroleum Resources.

3.4.5 Kemerton Industrial Park

Kemerton Industrial Park is situated in the Shire of Harvey, approximately 17km north
east of Bunbury. The benefits of siting a power generating plant at Kemerton include:

t  The site is within close proximity to the Dampier-Bunbury natural gas pipeline
and power transmission lines;

a  Compatibility with existing land use, zoning and strategic planning — the
suitability of the Kemerton Industrial Park for major industry has already been
established;

Q  Detailed studies have already been conducted into air emissions, noise, water
supply and solid and liquid waste disposal options as part of the previous
planning for the Kemerton Industrial Park;

O A designated buffer zone has been established to accommodate potential
emissions;

0 Visual amenity is minimised through the presence of dunal ridges and a vegetated
buffer zone;

@ Considerable community consultation has been undertaken for the Kemerton
Industrial Park for over 15 years;

@  The site is within close proximity to a future industrial load centre; and
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@ There is the potential for sustainable development opportunities.

A preferred site has been selected within the Kemerton Industrial Park that is suitable
for a gas-fired power station of up to 1,080MW capacity. A fallback option within
the Kemerton Industrial Park has also been identified. Both sites have been endorsed
by LandCorp and the Office of Major Projects within the Department of Minerals and
Petroleum Resources.

3.4.6 Bunbury Power Station Site

Western Power has recently decommissioned the old Bunbury Power Station, which is
located on the shores of Koombana Bay in an area of mixed industrial and port
facilities, Skm north of the City of Bunbury and 180km south of Perth. This was
identified as being a suitable option for the installation of up to 360MW capacity.

Benefits in siting a new power generating plant at this site include:
o  The site is already disturbed, so no additional clearing would be required,

2 The site is situated adjacent to other industrial and port facilities and additional
land for a buffer would not be required; and

@ The site is currently owned by Western Power and is available for the purpose of
power generation,

Although the Bunbury site is coastal with ready access to seawater, the proposal for
use of the site is for open cycle gas turbine plant only. No use of seawater for cooling
purposes is involved in this proposal, as the capacity for Koombana Bay to
accommodate thermal load has not been defined.

3.4.7 Collie Power Station Expansion

Western Power presently owns a 330MW coal-fired power station near Collie, in the
South West of Western Australia. An Environmental Review and Management
Program (ERMP) for the Collie Power Station, producing a nominal 600MW of
electricity, was' submitted to the Environmental Protection Authority in 1990. The
proposal was approved by the Minister for the Environment in June 1991. Following
a review of the State’s power needs, the State Government decided to develop the
Collie Power Station in stages, The initial stage was commissioned in May 1999 at a
nominal capacity of 330MW, however the power station was designed and
infrastructure was constructed to support a capacity of 600MW. Therefore there is the
opportunity for a Power Procurement Bidder to construct a nominal 300MW of
additional power-generating capacity on the site.

Any such additional plant at this site would, being coal-fired, fulfil a base load role
within the SWIS (as discussed in Section 3.3.4).

3.4.8 Transmission Requirements for Site Options

This strategic environmental assessment has focussed on the transmission network
requirements for each of the sites for the initial stage of the Power Procurement
Process. Transmission network capacity requirements beyond the initial stage of
Power Procurement will be determined by Western Power's network operations and
are beyond the scope of this assessment. [f any new transmission lines are required,
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they would be constructed by Western Power under a separate environmental
approvals process.

3.5 Greenhouse Gas Considerations for the SWIS

Greenhouse gases such as water vapour (H,0), tropospheric ozone {Q;), carbon
dioxide (CO,), methane (CH,) and nitrous oxide (N,O) occur naturally in the
atmosphere and trap heat from the sun creating a greenhouse effect. This greenhouse
effect is essential for maintaining the earth's surface at a temperature suitable to
support life. Human activities such as the combustion of oil, coal and natural gas, land
clearing, the burning of vegetation and farming have resulted in large amounts of
greenhouse gases being released into the atmosphere, particularly over the last 200
years. The extra greenhouse gases trap extra heat, leading to the enhanced greenhouse
effect (or global warming).

The effects of global warming will vary around the globe. Temperature rises are
expected to be greater towards the Poles than near the Equator, and over land than at
sea. While rainfall is expected to increase in some areas and decrease in others, likely
changes in rainfall for particular regions are still highly uncertain (Australian
Greenhouse Office, 1999),

Australia is subject to international agreements to reduce greenhouse gas emissions
(see Section 3.5.1). Therefore, given that the production and supply of energy
accounts for over half of Australia's greenhouse gas emissions {Australian Greenhouse
Office, 2002), greenhouse gas issues are important when considering the development
of additional power generating facilities.

As greenhouse issues are global in nature, the following discussion of greenhouse gas
considerations relates to generating plants of the SWIS as a whole and not to a specific
site proposal.

3.5.1 Legislative Requirements

Australia is a signatory to the Framework Convention on Climate Change 1992 and
the Kyoto Protocol 1997.

Framework Convention on Climate Change

Australia became a party to the United Nations Framework Convention on Climate
Change (FCCC) in 1992, The Convention aims to stabilise emissions of greenhouse
gases at a level that would prevent dangerous human-induced interference with the
climate system.

Australia produces an annual inventory of national greenhouse gas emissions, the
National Greenhouse Gas Inventory (NGGI), as part of commitments under the
FCCC. The NGGI is supplemented by periodic State and Territory inventories, which
include Western Power’s greenhouse gas emissions. Each inventory is a database of
human-induced greenhouse gas emission sources and sinks categorised into six
sectors:

3 Energy;
a  Land Use Change and Forestry;
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Agriculture;
Industrial Processes;

Solvent and Other Product Use; and

0 0 0o D

Waste.

The NGGI forms a baseline from which it is possible to identify trends and patterns in
sectors and monitor response action.

Kyoto Protocol

In 1998, Australia signed the Kyoto Protocol, a set of binding targets for industrialised
countries to reduce the emission of greenhouse gases. This Protocol has strengthened
the Framework Convention on Climate Change. Many countries including Australia
have signed the Protocol, however Australia is yet to ratify the Kyoto Protocol, after
which the greenhouse targets become legally binding, If ratified, Australia’s target
will require limiting the growth of greenhouse gas emissions to 8% above 1990 levels
by 2008-12.

3.5.2 Framework for a Greenhouse Management Plan for the
Electricity Generation Industry

The first substantial Australian national action for greenhouse response was the
Greenhouse Challenge, a system of voluntary Cooperative Agreements with the
Commonwealth Government under which industry agreed to develop, progress and
report on action plans to abate greenhouse gas emissions.

Following this in 1997 was the Prime Minister’s Statement Safeguarding the Future:
Australia’s Response to Climate Change in which a range of measures were
announced. These spanned the Residential, Industry, Transport, Energy, Land Use
and Government sectors. The measures most significant to the electricity industry
were the development of generator efficiency standards and a mandated scheme for
introduction of new renewable energy into the Australian electricity market.

A more integrated strategic framework for advancing Australia’s Greenhouse response
was developed in the National Greenhouse Strategy (NGS) in 1998. This incorporated
the Prime Minister’s measures and acknowledged Cooperative Agreements as a
vehicle for implementation. Module 4 of the NGS focuses on Efficient and
Sustainable Energy Use and Supply and identifies a number of strategies in each of
three areas for action:

0  Reducing the greenhouse intensity of energy supply;
@ Harnessing renewable energy; and

o Improving end use energy efficiency.

Strategies relevant to electricity generation include:

@ Improved efficiency and application of national Generator Efficiency Standards;
0  Emissions reporting;

@ Promotion of cogeneration and renewable energy opportunities; and

a

Identifying opportunities for energy parks around power stations.
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The Electricity Supply Association of Australia (ESAA) was an early signatory to a
Cooperative Agreement and developed a Code of Environmental Practice to be
observed by members. The Code acknowledges that measures to abate greenhouse
gas emissions are an essential part of the electricity supply business’s contribution to
sustainable development and signatories to the Code are required to identify and
implement measures to reduce greenhouse gas emissions and enhance greenhouse
sinks.

3.5.3 Western Power’s Greenhouse Cooperative Agreement

In Western Australia, Western Power was the first company in that State to sign a
Cooperative Agreement, and is also a signatory to the ESAA Code of Environmental
Practice. Western Power Corporation formally entered a Greenhouse Challenge
Coo~~rative Agreement with the Commonwealth of Ausiralia in March 1997, The
Coo, rative Agreement identified 42 actions that the Corporation could undertake to
abate the rate of greenhouse gas emissions from its operation in the production and
delivery of electricity in Western Australia. Since then new actions have been added
to the Agreement bringing the total number of actions to 51, of which 42 have now
been either completed or commenced.

Western Power's Cooperative Agreement actions cover:

Renewable and alternative energy;

Alternative energy technology research and demonstration;

Efficient generation technologies such as cogeneration;

Fuel strategies;

Energy efficiency in Western Power operations;

Energy efficiency in End User operations;

Sequestration (tree planting); and

g C g o o o o

Education on energy use and greenhouse.

Under the terms of the Cooperative Agreement, Western Power reports annually to the
Australian Greenhouse Office on progress on actions in the Agreement,

Specific greenhouse gas abatement actions by Western Power include:

Q Deployment of high efficiency gas-fired generating plant (160MW of
cogeneration plant installed and 240MW of combined cycle plant being
installed);

0O Planning for forther replacement of ageing generation plant with higher
efficiency plant;

@ Deployment of renewable energy generation including the 22MW Albany wind
farm, currently Australia’s largest, and planning for further renewable energy
acquisitions to 2010; and

O Tree plantations as carbon sinks and the Greening Challenge reforestation project,
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In addition to initiatives defined in the Cooperative Agreement, Western Power also:
©w  Is a member of the World Business Council for Sustainable Development; and

@  Promotes programs which reduce greenhouse gas emissions. For example, one of
the environmental objectives in the Western Power Environmental Policy is:

“adopt cost effective measures to abate greenhouse gas emissions as part of
business decisions.”
3.5.4 Mechanisms for Reduction of Greenhouse Gas Emissions

There are five mechanisms available for emission reduction from electricity
generation in Western Australia:

1) Optimise use of renewable energy sources for electricity generation;
2) Increase use of lower carbon intensity fuels in fossil fuelled generators;
3) Use higher efficiency generating technology;

4)  Optimise operations to obtain maximum production efficiency from generating
plant; and

5) Implement other greenhouse gas reduction measures, such as carbon
sequestration projects.

Less directly, there is also monitoring and reporting on greenhouse gas emissions.

3.5.4.1 Optimise use of Renewable Energy Sources

Western Power has been and will continue to pursue a range of initiatives in
renewable energy through its Sustainable Energy Branch, including wind farms and
biomass conversion. Nonetheless, conventional fossil fuel power stations are the only
viable options for the SWIS Power Procurement Process, given the quantity and
reliability of the power supply requirements. Discussion of energy source options was
provided in Section 3.2.

3.5.4.2 Increase use of Low Carbon Content Fuels

For large power generation plant in Western Australia, coal, gas and liguid fuels are
the only viable energy options, as discussed in Section 3.2.3. Of these, Table 3-1
indicates that gas-fired plant have the lowest greenhouse intensity, followed by liquid
fuels and then coal. As such, a pas-fired, combined cycle power station represents the
best combination of fuel and technology to minimise greenhouse gas emissions.
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. Typical kg CO,/MWhr

Power Station Fuel Capagi?y Factor %Sent Out)
_Peaking Plant I S
Biniar e Gas L.8% o b.To0
Typical New Gas-fired Open Cycle Gas 0% 700’
MidMerit IR S
Mula AIB e e e 08D 83% (1,205
KwinanaB Gas L20% o B
Typical New Gas-fired Combined Cycle  :  Gas B0% e, 400
MUBCID Coal 1 . .T3% .. JN030
Collie Powaer Station LoGoal N 79% 4950
Lockbun t ... . Gas_ LB% | 405
Western Power Regional Reciprocating Liquid fuet 80% Typical 750
Engines | Lowest875
Typical New Coal-fired Power Station | "Goal 17" "'85% | " a0
Typical New Gas-fired Combined Cycle Gas 85% LABo
South West Interconnected Grid 2000 Al 43% 890

Note:

1) Greenhouse intensities provided by Pel Weir, Western Power, 2002 (Personal Communication),
2) A value of 0.7 tonnes COz/MWh for the new open cycle plant instead of a typical value of 0.6 tonnes
COy/MWh was used to account for the lower efficiency that results when running at part load, typical

of peaking plant.

Table 3-1 indicates that greenhouse emissions per unit of electricity generated from a
typical new coal-fired plant are around 2.4 times greater than from a typical new, gas-
fired combined cycle station, Compared to the average of the SWIS in 2000, the
emissions per unit of electricity from a typical gas-fired combined cycle station would

be around 55% lower,

However, there are other ways of accounting for greenhouse gas emissions, which
consider the whole of life emissions assoctated with power generation. Table 3-2 and
Table 3-3 presents summaries of emissions from typical average 1995 US coal-fired
power stations and typical combined cycle gas turbine plant under construction in

2000,

= Table 3-2 Life Cycle Emissions Summary for Coal-fired and Natural Gas-
fired Combined Cycle Power Systems (after Spath and Mann, 2000)

Pollutant Coal-fired System Natural Gas Combined Cycle Systems
{average plant) Emissions
{kg/MWh} {% from power plant) (kg/MWhj) {% from power plant)
. Parlicuiate | 9212, Al 0133 8
COg 1,022 96 489 75
Note:

1) All values are from Spath and Mann (2000) Table 17, excepting the value of 1,022 which is from
Spath et al (1999) and the value of 0,570 which is from Table 18 of Spath and Mann (2000}.
2} COs Is calculated by multiplying the actual mass of emissions by the appropriate Global Warming

Potential factor.
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m  Table 3-3 Life Cycle Carbon Dioxide Equivalent Emissions for Coal-fired

and Natural Gas-fired Combined Cycle Power Systems (after Spath and

Mann, 2000)
Coai-fired System Gas-fired Combined Cycle System
Source Source
Net Greenhouse Gas kg CO2./MWh Net Greenhouse Gas kg CO,/MWh
Emissions Emissions
Surface Mining 9 Natural Gas Production and 124.5
: B SRR RO )1 111714 U IR
Transportation — River 17 Amrmonia Production and 0.4
, distribution 1
Construction 5 Construction and 2.0
e e o ....decomimissioning e
Power Plant operation 991 Power Plant operation 372.2
Total 1022 Total 499.1

Notes:

1)  Gas-fired plant based on a 505MW combined cycle power station (typical of that being constructed in
the US as at 2000) with efficiency of the system at 48.8% (fuel input energy HHV fo energy sent to the
grid), 80% capacity factor. NGOy control with water injection and Selective Catalytic Reduction using
ammenia. Based on US typical pipeline natural gas scurced from 4,000km distant with a composition
from the chemical Economics Handbook {Lacson, 1999) adjusted to include H;S. This comprises
94.4% methane and 0.5% CO,. Emissions from production and distribution of natural gas include
£9.2 kg CO/MWhr resulting from natural gas loss to atmosphere.

2)  Coalfired plant based on 360MW pulverised coal plant (typical average 1995 US plant), using lllinois
No 6. Coat with an efficiency of the station of 32% (fuel input energy HHV to energy sent to grid) and
60% capacily factor. Pallution control includes a baghouse filter and conventional limestene gas
clean up system. Coal was sourced from a surface coal mine with river transport to the power station.

3)  Both based on a 30-year plant life.

These tables, noting the differences in relative age of the plant and assumptions
involved, indicate the following on a life cycle basis:

0  Emissions of CO;, on a life cycle basis derive predominantly from combustion at
the power stations. Therefore, greenhouse emissions from the power station are a
good indicator of the overall life cycle emissions;

0  Emissions of CO,, on a life cycle basis for a combined cycle plant are around half
those for a conventional coal-fired power station; and

o  Emissions of other pollutants are significantly higher on a life cycle basis from a
coal-fired plant than from a gas-fired combined cycle plant.

The above comparisons demonstrate that coal-fired power generation would be the
least preferred from a greenhouse perspective taking into account greenhouse
emissions at the generating plant site as well as on a life cycle basis.

In a report by Premier Coal and Griffin Coal (2002), a general life cycle comparison
was made between indicative coal-fired and gas-fired power stations. The major
conclusion of this report was that, based on the assumption that 1.5 — 2.0% of methane
is lost through the gas transmission system (primarily through pipeline losses) and
considering a 20-year time frame for assessing the global warming potential of
methane, greenhouse emissions from a coal-fired power station are similar to those
from a gas-fired power station. As such, the above conclusions of the life cycle
analysis are critically dependent on the amount of natural gas leakage through the
transmission system. The assumption of 1.5 to 2% gas leakage is more in line with
losses through retail systems, rather than high pressure fransmission lines.

Regardless of greenhouse gas considerations, there are compelling reasons for
Western Au:: alia to maintain coal-fired power generation in the suite of power supply
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options, most importantly the need to maintain some diversity of energy sources to
ensure security of power supply and cost competitiveness.

Notwithstanding, the management of greenhouse gas emissions will be an integral part
of the SWIS Power Procurement Process, and Western Power will require all Bidders
to demonstrate how they will incorporate greenhouse considerations in their bid

proposals.

3.5.4.21 Predicted Change in Greenhouse Emissions

Given that greenhouse issues are global in nature, the following discussion of
greenhouse gas considerations relates to reducing the carbon intensity of fuels used in
generating plants of the SWIS as a whole and not to a specific site proposal.
Furthermore, the discussion relates only to the predicted additional demand by
Western Power’s existing customers by 2010, and does not assess the impact of
additional requirements for new or expanded industries.

Figure 3-5, Figure 3-6 and Figure 3-7 present the actual 1990 to 2000 and forecast to
2010 electricity sent out on the SWIS, the carbon intensity of this sent out electricity
and the associaled greenhouse emissions,

The information for the years 1990 to 2000 is based on actual data published in
Western Power/SECWA annual reports and in Western Power's Greenhouse Gas
Inventory. Forecast SWIS GWh sent out for the years 200F to 2010 has been
estimated by a linear extrapolation from the year 2000 based on the average yearly
mcrease in each of the years 1998, 1999 and 2000.

Electricity demand on the SWIS has grown from 9,224GWh in calendar year 1990 to
12,243GWh in 2000 (33% increase on 1990) and is forecast to grow to 13,153GWh by
June 2004, Western Power installed capacity totalled 2,280MW in 1990 and
3,150MW in 2000.

Greenhouse gas emissions associated with electricity produced into the SWIS (both
generated by Western Power and purchased by Western Power from independent
producers) were 2.079Mtpa of CO; equivalent in 1990. By 2000 this had increased to
10.935Mtpa (20% increase on 1990). However, although greenhouse gas emissions
associated with electricity supply to the SWIS have increased over the period 1990 to
2000, they have not increased proportionally with electricity demand. The improved
greenhouse gas emission rate for electricity supplied into the SWIS is reflected by the
generally downward trend in carbon intensity over that time. This has fallen from
0.98 tonnes CO,/MWh in 1990 to 0.89 in 2000 (a decrease of 9%), largely due to
increased sourcing of electricity from high efficiency cogeneration plant and the
overall increased penetration of gas-fired generation into the supply portfolio. This
reduced carbon intensity represents a saving of over 1Mtpa of COs, in 2000 compared
to producing the electricity at the 1990 intensity.

Actions in progress by Western Power (e.g. Albany wind farm and the Cockburn
combined cycle gas turbine generator} are expected to result in the carbon intensity of
electricity sent out in the SWIS to fall to 0.85 tonnes CO,/MWh by 2004 (a decrease
of 13% on 1990 levels).
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For the years 2004 to 2010, two potential scenarios for power procurement have been
examined in terms of estimating the change in carbon intensity and overall greenhouse
emissions. Both these scenarios have been assessed assuming that the plant
replacement and retirement program detailed in Section 2,1 of this report proceeds.
The two options are as follows:

o Option A - The installation of 240MW open cycle capacity by 2005/06 and the
installation of a farther 540MW of gas-fired power generation plant by 2010,
consisting of 120MW of open cycle peaking plant and 420MW of combined
cycle base load plant. For this scenario, carbon intensities of 0.405 and 0.7
tonnes CO,./MWh were assumed for the combined cycle and open cycle plant
respectively. A value of 0.7 tonnes CO,/MWh for the new open cycle plant was
used to account for the lower efficiency that results when running at part load,
typical of peaking plant. At 2007 the capacity factors for the new open cycle
plant were specified at 33%, to reflect the higher usage required from this plant
for the initial years, whilst at 2010 capacity factors were assumed at 10% for the
open cycle plant and 85% for the combined cycle plant installed by 2010; and

o Option B — Is similar to Option A except that 300MW of the base load plant in
use by 2010 is assumed to be provided by a coal-fired power station. The carbon
intensity of this plant is taken as lower than the existing Colle Power Station
(0.95) at 0.90 tonnes CO,./MWHh to account for improvements in technology.

Both options are assumed to generate approximately 3,443GWh annually by 2010.

With these assumptions, Figure 3-6 predicts that the SWIS carbon intensity will
continue to decrease to either 0.70 or 0.76 tonnes CO,/MWh for Option A and B
respectively by 2010. This is a reduction of 29 or 22% respectively from the 1990
carbon intensity of 0.98 tonnes CO,/MWh. Although the carbon intensity on the
SWIS in 2010 is predicted to decrease by at least 22% from 1990 levels, the overall
growth in electricity demand between 1990 and 2010 is predicted to increase by
approximately 76%. The resultant CO, equivalent greenhouse emissions in 2010 are
estimated to be 11.3 and 12.4Mipa respectively (Figure 3-7). This is around 24 to
36% higher than the 1990 emissions of 9.079Mtpa in 1990. The above calculations,
though only indicative, illustrate the impact that the various power supply options to
meet the predicted growth in demand could have on the overall greenhouse emissions
from the SWIS.,
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3.5.4.3 Use of Higher Efficiency Generating Technology

Best practice levels of tonnes of greenhouse gas per unit of product have not been
formally established for electricity generation in the Western Australian context. The
capacity and duty cycle required of new plant would therefore largely influence the
selection of fuel and generation technology to be offered. Beyond this, efficiency of
individual plant items can be specified to meet recognised standards, and operating
performance criteria can be specified to maintain plant at optimum operating
efficiency. As one of its national greenhouse measures, the Commonwealth
Government has introduced Generator Efficiency Standards (GES) to cover existing
and new electricity generation in Australia. Though voluntary, the Standards establish
binding performance targets for electricity generation plant installed and operated by
participating utilities, Proponents of new generating plant could be required to
participate in the Commonwealth GES measure.

Gas-fired Generating Plant

For the greenhouse gas emission comparison in Table 3-1, efficiencies of 32% and
52% have been used to represent typical open cycle and combined cycle plant. These
are indicative of existing plant, however new plant that is coming onto the market
could achieve higher efficiencies in the range of 35-40% and 55-60% respectively
when rated at ISO conditions. However, there may be a cost penalty associated with
this increased efficiency and limitations in the choice of plant to meet the generation
requirements. The trade-off between best practice in efficiencies versus commercial
and operational constraints would need to be carefully reviewed.

Emerging Coal Technologies

There are several coal burning technologies that have come onto the market or are in
the process of development. These are:
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0 Super Critical steam cycles;
a  Fluidised Bed boilers; and
0  Integrated Combined Cycle Gasification (ICCG).

Super critical steam cycles are in commercial operation whereby the cycle employs
ultra high steam pressures and temperatures to achieve as high a cycle efficiency as
possible. These piants typically have efficiencies in excess of 40% but at higher
capital cost than conventional plant. The minimum size of plant is currently around
400MW, which is too large to be accommodated for system security purposes within
the SWIS.

Fluidised bed boilers are alternatives to conventional pulverised coal boilers.
However, while they can provide lower emissions on a variety of coal types, their
modest operating temperatures do not provide superior efficiencies.

ICCG plant involves gasifying coal, with the synthetic gas so produced being burnt in
a conventional gas turbine combined cycle plant. These plants are still in development
and none are in commercial operation. While these plants can offer the potential of
higher efficiencies than even super critical plants, their commercial and technical
viability remains to be proven.

Both the super critical and [CCG plants provide marginally lower greenhouse gas
emission rates over comparable conventional coal-fired plant because of their superior
efficiencies. However, the commercial and technical risks associated with these plants
would need to be carefully considered in any coal-fired proposal.

3.5.4.4 Implement Other Greenhouse Gas Reduction Measures

Greenhouse gas offset measures in the Kyoto Protocol are carbon sinks and the three
flexibility mechanisms: Emission Trading; the Clean Development Mechanism
(CDM); and Joint Implementation (JI). Carbon sinks remain difficult to determine to
universal agreement and carbon rights are not yet firmly established in law in Western
Australia. The flexibility mechanisms are at different stages of development and
availability and presently rely on bilateral agreement (usually international) to be
effected. For these reasons it is not yet feasible to prescribe Kyoto Protocol offset
measures for proponents of new electricity generating plant in Western Australia.

A more beneficial approach could be to require proponents to undertake an
environmental tree planting program in Western Australia that could have other
environmental benefits as well as carbon sequestration. Over the last six years,
Western Power has undertaken a substantial tree planting and catchment management
initiative called the Greening Challenge. This program included planting of four
million seedlings in several salt affected and degraded catchment areas in the South
West of Western Australia, largely with volunteer labour from Western Power staff,
family and friends. The program has now been expanded to facilitate volunteer labour
from other corporations and the general public.

Similar tree planting initiatives could be embraced by the [PPs, and the Power
Procurement Process would require Bidders to indicate their intentions in this area.

WV01833.200:R53RIBS3.00C ' ' B ' ' " Final PAGE 3-25

<D

Western Power



m WESTERN POWER CORPORATION

Strategic Planning for Future Power Generation SINCLAIR KNIGHT MERZ
Western Power Kemerton Power Station

Strategic Environmental Review

This page has been left blank intentionally.

PAGE 3-26  Finat WV01833.200:R55RIBS3.00C



WESTERN POWER CORPORATION
SINCLAIR KNIGHT MERZ Sirategic Planning for Future Power Generation

Kemerton Power Station
Strategic Environmental Review

4.  Project Location

This document presents a Strategic Environmental Review of a power station
development concept within the Kemerton Industrial Park. Environmental impact
assessments for other sites are presented in separate documents. The remainder of this
document focuses on Kemerton.

4.1 Kemerton Industrial Park

The Kemerton Industrial Park is located in the South West of Western Australia,
approximately 140km south of Perth. The Kemerton Industrial Park is situated in the
locality of Wellesley, within the Shire of Harvey and lies approximately 17km north
east of Bunbury (Figure 4-1).

Kemerton Industrial Park is the largest industrial estate in the South West and is one
of Western Australia’s strategic industrial areas. Planning of the Industrial Park has
been ongoing since the mid-1980s.

The Park is located immediately east of the Leschenault Estuary and the Australind
townsite and west of the Wellesley River. The Old Coast Road, a major route
connecting Bunbury to Perth, abuts the western boundary of the Park and separates the
Park from the nearest townsites. The Park is also serviced by a 330kV power grid and
a gas pipeline {Dampier to Bunbury natural gas pipeline).

A number of site options within the Kemerton Industrial Park were investigated in
conjunction with the Office of Major Projects and LandCorp (refer to Section 4.5.1),
The preferred project site is approximately 50ha in area and is located in the north east
of the Kemerton Industrial Park (Figure 4-1) and a fallback site has been identified to
the south of this site within the existing Kemerton Industrial Core zone.

4.2 lLand Use Planning

The Kemerton Industrial Park was established with the primary purpose of
accommodating heavy industry. The existing structure plan for the Park includes a
central core for heavy industry, a surrounding buffer zone to accommodate potential
risk, noise and air emissions and zones for supporting industries with a direct
relationship to the heavy industries (Figure 4-2). The Kemerton Industrial Park
currently covers 5,42%ha and is reflected within the Shire of Harvey Town Planning
Scheme No. 1.

In 1995 an expansion of Kemerton was recommended by Government consultants to
ensure that it remains internationally competitive for the next 50 years and beyond.
This ultimately led to the preparation of the Kemerton Expansion Study (BSD
Consultants, 1997), which proposed an expansion of the industrial core by 1,505ha.
The study was summarised and presented in [ndustry 2030 — Greater Bunbury
Industrial Land and Port Access Planning Study (WAPC, 1998) for community and
government comment. A submission on this report was prepared by the
Environmental Protection Authority (EPA) under Section 16(j) of the Environmental
Protection Act 1986 (EPA, 1998). Following the Industry 2030 review process, the
proposed expansion area for the industrial core was reduced to 955ha, with an
associated reduction in the required buffer area (WAPC, 2000a),
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Trom the Kemerton Expansion Study (BSD Consultants, 1997) and Industry 2030
Study (WAPC, 2000a) a Final Concept Plan for the Kemerton Industrial Park was
developed. The Final Concept Plan and supporting strategies are shown in Figure 4-2
and include:

O An industrial core area of 2,106ha;
a A buffer area of 5,437ha; and

O A total Park area of approximately 7,543 ha.

This concept plan has been adopted by the Western Australian Planning Commission
(WAPC) and endorsed by the State Government as the preferred strategic planning
framework for Kemerton (WAPC, 2000a). This plan is currently being implemented
through a number of planning mechanisms including the Greater Bunbury Region
Scheme (GBRS), land ownership, town planning schemes, local planning strategies,
subdivision and development control and government policy.

4.3 Surrounding Landuse

The closest townsites to the Kemerton Industrial Park are Leschenault, which adjoins
the south western edge of the buffer zone, Binningup, located 5.5km to the west of the
Park, and Myalup, located 6km to the north west of the Park. Local farming
properties and smaller semi-rural holdings surround the Kemerton Industrial Park.

Land uses to the north, east and west of the Park include grazing, horticulture and
dairy farming activities. A number of major market gardens have become well
established to the west of the Park.

Existing heavy industries at Kemerton are the Millennium Inorganic Chemicals (MIC)
Titanium Dioxide pigment plant and the SIMCOA Silicon Smelter. There are also a
number of support industries including BOC Gases (air separation), NuFarm Coogee
(chlor-alkali) and Cockburn Cement (lime).

4.4 Land Tenure and Availability

The status of land tenure within the Kemerton Industrial Park as of May 2002 is
shown in Figure 4-3, This Figure shows that all land within the existing Heavy
Industrial Core is under State Government/Crown ownership {with the exception of
the Simcoa and Millennium sites). Within the proposed expanded core a few parcels
of land in the north west remain in private ownership, however it is intended that the
remainder of this land will be progressively brought into public ownership (WAPC,
2000a).

The Shire of Harvey Town Planning Scheme No. | identifies the following land
zonings within the Kemerton Industrial Park:

0 Kemerton Park Industry;

o Kemerton Buffer;

o Kemerton Ancillary Industry; and

w

Inter-industry Buffer.
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The preferred site for the power station is presently located within the Kemerton
Buffer zone, but within the area identified as Industrial Core under the Final Concept
Plan for the Kemerton Industrial Park (refer to Section 4.2). The land would need to
be rezoned to ‘Industrial (Heavy)’ before it could be developed for a power station.
This rezoning is planned under the GBRS, however given the timing of the
implementation of the GBRS, a fallback site has been identified for the power station
that lies within the land zoned ‘Industrial (Heavy)’ under the existing Town Planning
Scheme. Further discussion on this site is given in Section 4.5.1.

The Department of Conservation and Land Management (CALM) currently owns the
preferred site and Western Power is undergoing discussions with LandCorp to
facilitate access to this site and the fallback site. The Department of Minerals and
Petroleum Resources (Office of Major Projects) and LandCorp have given a statement
of preliminary endorsement for a power station to be located on these sites (Appendix
B).

4.5 Options Within Kemerton Industrial Park

Following the identification of the Kemerton Industrial Park as appropriate for future
power generating requirements, feasibility studies were undertaken to determine the
most suitable location for the power station within the Park and to identify whether
there were any fatal flaws in terms of water supply or wastewater disposal issues
(Sinclair Knight Merz, 2001). The outcomes of these studies are given below.

451  Site Options Within Kemerton Industrial Park

Several locations within the industrial core of the Kemerton Industrial Park have been
assessed to identify any limiting factors on the development and whether the
Kemerton Industrial Park could accommodate a power station (Sinclair Knight Merz,
2001). These locations are shown in Figure 4-4. From this assessment, a preferred
site has been identified, which is shown as Site D. This site has been selected because
of the following:

0 Proximity to natural gas and power transmission lines;

0 Noise emissions from the site would comply with criteria at the boundary of the
buffer zone; and

o The site is consistent with the Final Concept Plan for the expansion of the
Kemerton Industrial Park such that it minimises fragmentation of larger areas of
the core, leaving these areas available for future major industrial developments
(Figure 4-2).

As discussed in Sections 4.2 and 4.4, the preferred site is located within the Kemerton
Buffer zone, but within the area identified as Industrial Core under the Final Concept
Plan for the Kemerton Industrial Park. This concept plan has been endorsed by the
WAPC and the State Government and is currently being implemented through a
number of planning mechanisms including the GBRS (WAPC, 2000a).

Access to the preferred site depends on the implementation of this Final Concept Plan.
Given the uncertainties in the timing of implementation of the Final Concept Plan,
Western Power will also secure access to a second site, Site A in Figure 4-2, as a
fallback site option. Site A is entirely contained within the existing Industrial Core.
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The remainder of this document focuses on the Site D, the preferred site. However,
most of the environmental issues and proposed management and monitoring strategies
relevant to the preferred site would apply equally to the fallback site A, with the
following distinctions:

0 Air Quality and Noise — Site A is more centrally located within the Kemerton
Industrial Core, and therefore has a larger buffer zone to accommodate air and
noise emissions. Both sites would comply with the applicable air quality criteria
(refer to Section 8.4.1);

@ Noise - Noise modelling was undertaken for a 1,080MW combined cycle power
station at each of the site options during the feasibility studies for Kemerton
(Sinclair Knight Merz, 2001). 1t was found that the power station could comply
with the noise criteria at all sites, although additional attenuation measures would
need to be added to power station at the southern site (Site B); and

0 Terrestrial Flora and Vegetation — Site A is cleared and is described as having no
significant conservation values (Biota Environmental Services, 2000).

This document therefore aims to demonstrate the suitability of the Kemerton Industrial
Park for siting a power generating facility, with environmental impact assessments
focussed on the preferred site.

4.5.2 Generating Plant Options Assessed for Environmental Impact

For the purpose of environmental impact studies at the Kemerton site, two scenarios
have been reviewed:

0  The initial 240MW of peaking plant, consisting of 2 x 120MW open cycle units.
For assessment purposes it has been assumed that this would run for 1,000 hours
each year, running on gas for 900 hours and liquid fuel for 100 hours; and

o Installation of additional capacity at the site, the options for which are discussed
below.

To satisfy existing customer demands over the next decade, an increase in total
generating capacity of 700 — 900MW will be required. In addition to this, major
industries may also have significant new power requirements above this demand.

Given both these demands, two options have been identified for the ultimate
development at the preferred power station site in Kemerton:

Option 1. 360MW of peaking plant consisting of 3 x 120MW open cycle gas
turbine units (for assessment purposes it has been assumed that this
would run for 1,000 hours each year, running on gas for 900 hours and
liquid fuel for 100 hours); and S40MW of base load plant consisting of 3
x 180MW of combined cycle units (each unit consisting of 120MW of
gas turbine and 60MW of steam turbine plant, running continuously
except for maintenance and unplanned outages), or

Option 2. 1,080MW of gas-fired base load plant, consisting of 6 x [80MW of
combined cycle plant (each unit consisting of 120MW of gas turbine and
60MW of steam turbine plant, running continuously except for
maintenance and unplanned outages).
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For each environmental factor, this Strategic Environmental Review has assessed the
“worst case” option with regard to potential environmental impacts during operation
of the ultimate development:

Q  Waiter supply and wastewater discharge — In terms of water supply and
wastewater disposal requirements Option 2 is “worse case” compared to Option |
because open cycle turbines do not require water for cooling (refer to Sections
5.4.4,5.4.5, 7.3.3, 8.3.1 and 8.4.6),

@ Noise impact — Option 2 has been assessed, although the difference between noise
emitted from the two options is minimal and is more dependent on layout and
technology chosen than duty cycle (refer to Section 8.4.3); and

& Air guality — Due to sub options refated to air quality control equipment, all
options have been assessed (refer to Section 8.4.1).

For the remainder of the environmental impact assessments the type of generating
plant used to achieve the ultimate plant is not a significant factor and Option 2 has
been assessed for these cases.

4.5.3 Water Supply Options for Kemerton

Water supply options for Kemerton have been investigated to determine if sufficient
water is available for a water-cooled combined cycle plant (Sinclair Knight Merz,
2001). The volume of water required for the power station depends upon the
following factors:

Q  Capacity of power plant — higher capacity plants require more water; and

0 Quality of water available — the more saline the water, the higher the water
requirements,

The following sources were assessed as part of the feasibility study:

g Future Brunswick River Dam;

O Surplus from Harvey Dam;

Q  Wellington Dam, abstracted from the Collie River; and

@  Groundwater.

The Water Corporation has been awarded the Contract (by the Office of Water

Regulation) for the provision of water supply services for the Kemerton Industrial

Park. The Water Corporation is actively investigating strategies for water supply to
the area, which include some of the above sources (refer to Appendix C).

These options are also being considered to provide a major water supply for the
tonger-term development of Kemerton Industrial Park and to fulfil any water
requirements of an expansion of the power station.

4.5.4 Wastewater Disposal Options for Kemerton

As part of the feasibility studies, Sinclair Knight Merz (2001) also investigated
wastewater disposal options from a water-cooled combined cycle power plant of
varying capacity. The volumes of wastewater generated depend on the capacity of the
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plant and the quality of the water used for cooling (refer to Section 5.4.5). The
following wastewater disposal options were investigated:

0  Evaporation;
Deep well injection;
On-site treatment and re-use;

Sequential re-use; and

cC 0 g O

Ocean outfall,

The study recommended wastewater disposal via ocean outfall as the most feasible
option. This is compatible with previous recommendations by Burns and Roe Worley
(1998) in the report Industrial Water Supply and Wastewater Management for the
Kemerton Industrial Park who considered options for a proposed centralised
wastewater treatment plant for the Kemerton Indusirial Park.

The Burns and Roe Worley study recommended that this centralised wastewater
treatment plant receives water from industry within the Park that would be of a
standard such that it could be disposed of with no further treatment required.
Therefore the centralised treatment plant would essentially consist of a collection
facility, an ocean outfall facility (as this is the recommended option for wastewater
disposal) and a pipeline connecting the two. At present, this is still in a concept phase
and will not be developed any further until there is industry within the Kemerton
Industrial Park that has a need for wastewater disposal.

The EPA has also advised that they would prefer any additional outfalls in the Buffalo
Beach area to be designed to cater for wastewater disposal from the centralised
wastewater treatment facility at the park (EPA, 1998). This would be the preferred
option of disposal of wastewater from the power station, however given the unknown
timing of the proposed power station and of the centralised wastewater treatment
facility, the option of disposal of wastewater through an alternative ocean outfall is
considered in the following section.

4.54.1 Ocean Qutfall Options for Kemerton

A number of ocean outfall options have been investigated for the disposal of
wastewater from the proposed power station (Sinclair Knight Merz, 2001). These
include:

2 Use of the existing MIC outfall off Buffalo Road;

o Use of the Western Power Collie Power Station wastewater pipeline and outfall
off Buffalo Road;

o Construction of a new pipeline to the existing Collie Power Station outfall and
discharge through the existing outfall; and

o Construction of a new pipeline and a new ocean outfall.

The use of the MIC outfall is not viable due to capacity issues and the complications
associated with maintenance and licensing issues associated with co-use of the
pipeline and outfall facility. The suitability of the other three options depends upon
the size of the power station and the timing of construction of the centralised
wastewater treatment facility and ocean outfall.
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The features of the existing Collie Power Station wastewater pipeline and ocean
outfall are:

a The pipeline has a maximum capacity of 92.5L/s;
Q The ocean outfall has a maximum capacity of 220L/s;

0 It is assumed that the Collie Power Station presently discharges at 47.5L/s (just
over half of the capacity of the pipeline).

Therefore the options for wastewater disposal from the Kemerton Power Station are
summarised as:

Q  If wastewater volumes are less than 45L/s and the Collie Power Station discharge
rate does not increase, a pipeline could be run from Kemerton and join into the
Collie Power Station wastewater pipeline near the corner of Marriott Road and
Old Coast Road for disposal through the existing outfall. This option would not
require any modifications to be made to the existing outfall;

Q If wastewater volumes are greater than 45L/s and the Collie Power Station
discharge rate increases by a significant amount, then a new pipeline would need
to be built from Kemerton to the existing Collie Power Station ocean outfall
facility. If the total discharge rates remain less than 175L/s the diffuser at the
ocean outfall would need to be extended roughly proportional to the flow to
maintain the necessary number of dilutions; or

Q If the total wastewater volumes are greater than 175L/s then a new ocean outfall
would be required. Under this scenario a duplicate or new combined outfall
could be constructed to replace the existing Collie Power Station outfall.

These scenarios are illustrated in Figure 4-5, which shows that even with the
maximum possible discharge rates from the Kemerton Power Station, there remains
capacity for discharge rates of up to 106L/s to allow for an expansion of the Collie
Power Station.

300 2 = —— e
[ O Capacity Remaining in Outfall for Expansion of Collie |
Install a new combined outfall facility | |
for Kemerton and Collie and new @ Discharge from Kemerton Power Station
pipeline ‘
250 o { [ Discharge from Existing Collie Power Station ﬁ
200

Use existing
Collie outfall
with extended
diffuser and

Discharge Rate (L/s)
o
o

new pipeline
150L/s I 139Ls -
100 - o
Ty . 3 U asti
50 | : ~ | Colls cuta
| and pipeline |
475l | 475ls | 47.5LUs
0 — | . : R—
360MW Combined Cycle 540MW Combined Cycle 1,080MW Combined Cycle

Combined Cycle Development Option at Kemerton Power Station

m  Figure 4-5 Wastewater Disposal Pipeline and Outfall Options

WV01833.200:R54RJBS4.00C Final  PAGE 4-7

<D

Wesiern Power



<D

Western Power

WESTERN POWER CORPORATION SINCLAIR KNIGHT MERZ

Strategic Planning for Future Power Generation
Kemerton Power Station
Strategic Envirenmental Review

Given the uncertainties about the capacity of the proposed power station and the
possibility of an expansion of the Collie Power Station, the option that requircs
construction of a new pipeline from Kemerton to the existing ocean outfall facility and
an extension of the existing diffuser has been examined within this report.

4.5.4.2 Wastewater Pipeline Route Options for Kemerton

Thits section considers the route options for a wastewater pipeline running from the
preferred power station site to the existing Coliie Power Station outfall facility at the
ocean. A proposed pipeline route is shown in Figure 4-6.

~ Within the Kemerton Industrial Park, the wastewater pipeline would utilise the

planned service corridor, which was proposed in the development of the Final Concept
Plan for the Kemerton [ndustrial Park (BSD Consultants, 1997). This proposed
corridor has a width of [50m wide, the purpose of which is to provide road access to
the Structure Plan ‘super lots’ as well as rail, drainage and power services, This

:‘_ wasiewater pipeline would follow this corridor through the core of the Industrial Park.

The praposed route from this point follows Marriott Road to Old Coast Road, where it
crosses the road and traverses north to Buffalo Road. [n evaluating the options for this
section of the pipeline, the recommendations of Burns and Roe Worley (1998) in their
study of the water supply and wastewater management options for the Kemerton
Industrial Park were considered. A brief description of the route options considered
by Burns and Roe Worley and the reasoning behind the selection of this preferred
route by Burns and Roe Worley s given below:

@ Route Option 1 Direct route from the Industrial Park across the buffer area to
Buffalo Road. Although a shorter route, this alignment impacts on two mineral
claims, cuts diagonally across properties (thercby sterilising land that may be
earmarked for future development) and deviates to avoid two wetland areas;

@ Route Option 2:; This route follows Marriott Road, the eastern side of the Old
Coast Road and the northern side of Buffalo Road. Although on government
property, it crosses wetlands near the Buffalo and Old Coast Roads intersection
and requires ‘significant stands of timber to be cleared’; and

a Proposed Route: The proposed pipeline route follows Marriott Road, the western
side of the Old Coast Road and the northern side of Buffalo Road.

The Burns and Roe Worley proposed route option is shown in Figure 4-6 as a blue
dashed line and the other route options are shown as green dashed lines.

At Buffalo Road, the pipeline would follow the existing Collie Power Station
wastewater pipeline to the coast

This route preferred by Burns and Roe Worley (1998) has been selected for the
Kemerton Power Station wastewater disposal pipeline route. The environmental
constraints for the selected pipeline route are shown in Figure 4-6 and include:

0 Wetlands that have been assessed for conservation or resource management;
@ Declared Rare Flora and Priority Flora species;

0 Existing land uses {(subject to landowner consultation);
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0 Areas of conservation significance; and

@ Aboriginal heritage sites.

Further information on the potential environmental constraints associated with this
route is described in Section 6.
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5.  Project Description

5.1 Project Overview

This section describes the development concept for a strategic power station
development within Kemerton Industrial Park. For the purpose of this assessment at
the Kemerton site, two scenarios have been reviewed:

0 The initial 240MW of peaking plant, consisting of 2 x [20MW open cycle units.
For assessment purposes it has been assumed that this would run for 1,000 hours
each year, running on gas for 900 hours and liquid fuel for 100 hours; and

2 Installation of additional capacity at the site, the options for which are discussed
in Section 4.5.2.

A conceptual layout of a 1,080MW combined cycle power station power station
{Option 2) on the preferred site is illustrated in Figure 5-1.

Table 5-1 provides a summary of the key project characteristics of a 240MW peaking
power station and a 1,080MW base load power station at Kemerton,
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m  Table 5-1 Key Project Characteristics
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Characteristic

240MW Open Cycie Peaking Plant

1,080MW Combined Cycle Plant

Project Purpose

‘Project Life
Project Value

Facility Footprint
Plant Facilities
Number and size of Gas Turbines

Number of Stacks
Height of Stacks
Number of Cocling Towers

Number of Liguid Fuel Storage
Tanks'

i ﬁlént 'O'perétior;w '

ey Wa{er e

_‘Coollng Water o
. _gnerated
Wastewater Disposal Method

Nt s |nput e

Power Generating Capacity |
Energy Generated per Year | ...

S i

—Water to Demmerallsatlon Plam S

To produce electricity to supply to the

25

~ Approx. $1'6(} mil!rigﬁlnm :

24OMW
4OGWh
10 hectare

2 x 120MW (depending on modei of
gas turbines selected)
2
40m
0
2 x 3,500KL tanks

| Peaking plant — runs for short periods

in the morning and in the afterncon/

Hevemng, 5 days per week,

In standby mode all other times when
not running, apart from maintenance
periods.

3MLyr (3, OODmglyr)

_eMuyr @000y |

) Nil
3. GMLlyr

' Evaporation Pond

7ox10tNmt

taken from Dampier to Bunbury natural

gaspipefine L.

Transmmsmn Line Length

':Natu al Gas Pspe me Length

Gaseous Em:sssons
NO,2
CO;
CcO
80,
Voiatile Organic Compounds
(VOCs)

Paiycyciic Aromatic Hydrocarbons
(PAHs)

B Part;culate )
) Nmse at Nearest Resmient
“Sohd Waste

Estimated Individua! Risk Level

Skm

osoom ol

115 - 213tpa™"*
0.15Mipa
40tpa
33 - 79tpa™®
5tpa|3

Tkolyr®

23dB(A)
<5tpa
Negllgsble increase to ex;stmg risk at

boundary or nearest neighbour
{qualitative assessment}

Workforce

Construction Period |

12 - 18 months

Up 105 operahonlmamtenance (day
shift only), construction peaking at 250

To produce electricity fo supply to
the SWiS grid.

25

Approx. §3 bilion

. 1 080MW
) 8 7GWh '
50 hectares

6 x 120MW (depending on model of
gas turbines selected)

6
40m
3
2 x 3,500kt tanks

"“Bés“é'i_oa'd Plant — Continuous

operation, only shut down for
mainienance.

‘Base Load Plant — Only shut down B

for maintenance.

5MLyr (5,000m%yr)

Upto 2,000MLiyr

‘ "PIpell‘ne of length 15km to exnstlng- )
_Collie Power Station Gcean Outfall

1,500 x 10° Nm’
taken from Dampier to Bunbury
natural gas pipeline
5km

2,696tpa
3.6Mtpa
960tpa
4.8%ipa
105tpa

0.065tpa

B2tpa

ossA)

<?Otpa

Neghglble increase to exuétmg risk at
boundary or nearest neighbour

(quaiitative assessment)

24 30 months

- 25-30 operahon consiructlon

peaking at 250.°

200MLiyr (200,000m%yr)
] 12500“’“—"3”

som

Notes:

1) Assumes that a full years liquid fuel supply is stored on-site.
2} Low NO, burners will be specified for all gas-turbine proposals.

3) Emissions based on the open cycle power station operating for 900-hours on natural gas and 10G-hours on liquid

fuel per year.

4)  Depends on whether water injection utilised when operating on liquid fuel.

5)  Depends on sulphur content of fuel,

8)  Assumes phased construction.
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5.2 Land Requirements and Access

A concept plan for the Jayout of the power station has been developed and is shown on
the preferred site for a 1,080MW combined cycle plant in Figure 5-1. This Figure
identifies the area required (approximately 50ha) for the site and the area of native
vegetation to be cleared on this site. The land required for the wastewater pipeline,
gas and transmission infrastructure and access to the preferred site is shown in Figure
5-2.

Access to the proposed power station would be through existing roads. If any new
roads are required to access the power station, these would be consistent with the Final
Concept Plan for the expansion of the Kemerton Expansion Study (WAPC, 2000a).
Refer to Section 9.5 for further discussion on the transport routes and management
strategies.

5.3  Process Description

For the purposes of this assessment, it has been assumed that 240MW of peaking
power plant could be provided by two 120MW units in open cycle.

[f the site 1s later used for base load duty, Bidders could offer combined cycle plant of
any size that exceeds 240MW, the decision resting on the economics and availability
of the plant as estimated by each Bidder. It is assumed that a combined cycle plant of
1,080MW would consist of six Frame 9E gas turbines and three steam turbines with
necessary cooling and infrastructure plant.

The power plant would be constructed around natural gas-fired gas turbines driving
alternating current generators, Provision could also be made for the unit to be run on
liquid fuel. Examples of similar power station developments are shown in Plates 5-1
to 5-3.
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Construction of the first phase of South Humber Bank 750-MW combined cycle in England. Two HRSGs exhaust into one
stack, foreground, the third boiler exhausts into a single stack. Unusual arrangement was required to meet local ‘visual impact'
environmental regulations.

m Plate 5-1 Example of a 750MW Combined Cycle Power Station

g R G e W Y o
Paka combined cycle plant during construction. Stainless steel clad HRSGs and stacks are at center; bypass dampers and
stacks to their rear next to the gas turbine hall. Large building in front of the HRSGs houses two steam turbine generators;
lant sea water cooling system seen under construction in the foreground.

m Plate 5-2 Example of an 800MW Combined Cycle Power Station
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= Plate 5-3 Example of a 900MW Combined Cycle Power Station

For the initial 240MW installation, the gas turbine generators would be open cycle
arrangement. The power plant would typically consist of:

0 Gas turbine generators housed in noise attenuation and weather proof buildings
and/or enclosures;

Water treatment infrastructure including possible evaporation ponds;
Switchyard to transfer generated power to the Western Power grid;

Infrastructure and services to support operation of the plant such as control
systems, workshops, fuel supply and fire systems, drainage and roads; and

Q Low NOy burners will be installed on all gas turbines to reduce NO, emissions
when operating on the primary fuel, being natural gas. As an option,
demineralised water may be injected into the gas turbine combustion chambers
for NO, suppression when operating on liquid fuel (less than 100-hours per year).

Further development of the power station could consist of additional combined cycle
units up to the maximum output of 1,080MW. The plant would typically consist of:

Q  Gas turbine generation housed in similar function to the open cycle arrangement;
0 Heat recovery boilers;

Q  Steam turbine/s housed in a building or sound and weather proof enclosures;

a

Cooling systems for the steam cycle (either by water cooling towers or air-cooled
radiators),

Water treatment infrastructure including possible evaporation ponds;
Switchyard; and

Infrastructure and services.
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54 Services and Utilities

5.4.1 Fuel Supply

The primary fuel supply to the plant would be natural gas, sourced from one of the
major suppliers in the North West of Western Australia. This gas would be taken
from the Dampier-Bunbury natural gas pipeline (DBNGP). Due to the limited
capacity of the pipeline running to the east of the site, a dedicated, buried gas lateral
would be required to be constructed from MLV-154 to the plant. This junction is
located approximately S5km to the north of the preferred site as shown in Figure 5-2.
The gas lateral would run south along the corridor of the existing gas pipeline and then
west directly across to the site and would be approximately Skm in length.
Construction of and environmental approvals for this pipeline lateral would be
undertaken by the gas supplier.

The power station would use from 70 million m® per year of natural gas for the initial
development of 240MW to 1,500 million m® per year for the ultimate development of
[,080MW in base load. The gas requirements for each of the power station
configurations are given in Table 5-2. The Preferred Bidder would be required to
negotiate the supply and delivery of the gas with the gas suppliers.

m Table 5-2 Natural Gas Requirements

Plant Hourly Usage Annual Usage - Operating Mode
240MW Open Cycle 70,000 N 70 x10° Nm”® Peaking
" 1,080MW Combined Cycle 210,000 Nm® 1,500 x10° Nm® Baseload

The Dampier—Bunbury natural gas pipeline upstream of MLV-154 may require some
enhancement, mainly in the form of increased compression and possible line looping
to meet the power station’s requirements. Specific impacts of and management
strategies for this pipeline lateral construction and operation and enhancements of the
main gas pipeline would be addressed in the separate environmental approvals for the
construction of the gas lateral, which would be undertaken by the gas supplier.

Provision ts also required for the open cycle power station to operate on liquid fuel.
The main factors that would result in liquid fuel being required include the following:

0 For a power station development of open cycle gas turbines for peaking duties,
securing sufficient naturai gas supplies can result in “take or pay” contracts that
are uneconomic because of the relatively small quantities involved and the
variable power demands of the peaking regime. To avoid reserving gas that may
not be used but has to be paid for, the Preferred Bidder may operate on liquid
fuel. This liquid fuel would be used whenever sufficient gas is not available on
the spot market (1.e. there is no surplus gas available for resale by other
purchasers or suppliers).

@ A disruption in the gas supply to the power station from incidents such as
pipeline ruptures. In this case liquid fuel would be used as an emergency fuel
until gas suppiies are restored.

o When a gas supply to the site cannot be established. This could be the case
should existing gas supply constraints in the DBNGP not be resolved in time for
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the first stage of power procurement. In this case, the power station may be
fuelled by liguid fuel until the natural gas supply issues are resolved.

For an open cycle gas turbine plant in peaking mode, it is anticipated that up to 100-
hours of operation per year could be necessary on liquid fuel and that the amount of
fuel consumed in a vear would be around 7,000kE. for a 240MW and 10,500kL for a
360MW development. The liquid fuel storage system would consist of storage tanks,
delivery and forwarding systems, environmental protection facilities such as leak
proof bunding and fire protection systems.

Conversion of the power station into a base load power station would mean that the
power station has sufficient gas demands to secure a gas supply contract. Therefore
liquid fuel would only be required as an emergency or standby fuel supply to cover the
possible temporary loss of natural gas in the event that the gas supplier could not
guarantee supply for 100% of the year.

The quantity of liquid fuel to be stored would depend on the period deemed necessary
for gas supplies to be restored and is typically around 24 to 72 hours. The liquid fuel
storage initially installed for the open cycle peaking plant would also be sufficient to
cover up to three days operation of a 1,080MW combined cycle plant.

The liquid fuel requirements for each of the power station configurations are shown in
Table 5-3. Liquid fuel would be delivered to site via road tanker.

m Tabie 5-3 Liquid Fuel Requirements

Plant Hourly Usage Annual Usage Qperating Need
__240MWOpenCycle | 70k 1 = 7.800kL° |  Back-up of Gas Supply
1,080MW Combined Cycle 210kL 2,800kL Emergency and Testing’

Note:
1) Assumes plant is run on liguid fuel 100-hours per year.
2} Assumes liquid fuel used for testing integrity of system for 1-hour on a monthly basis.

5.4.2 Support and Infrastructure Facilities

The following facilities would be required to support the operation of the power
station:

o  Fire protection systems - These would consist of fire hydrant water systems, inert
gas flooding and fire extinguishers together with the necessary detection, alarm
and initiation systems.

0 Communication and Control Systems — The power station would be automated to
allow minimum human intervention. However, operators on-site would monitor
and adjust the power station as necessary. A secure communication link with
Western Power would be installed. The controls and communication services
would be housed in a dedicated central control room.

0 Workshops and Maintenance Facilities — To enable the power plant equipment to
be maintained, a workshop would be provided to carry out the maintenance in
protected areas. Storage facilities for spare parts and tools would also be
provided.

0 Switchyard - In order to transfer electrical power to the grid, a 330kV switchyard
would form part of the power station. The switchyard would consist of the
necessary transformers, circuit breakers, busbars and protection equipment.
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G Drainage Systems — The power station site would include the necessary drainage,
collection and treatment systems for oily and contaminated water spills or leaks.

Water Supplies -~ Storage and pumping facilities would be provided.

0 Gas Receival Station — This receival station (also referred to as a gate station)
would filter, pressure control and meter the gas received from the gas lateral
pipeline.

Liquid fuel storage facilities.

Administration Building — This building would house staff and documentation for
the day to day administration of the power station.

o Roads and Fencing - Internal hard surfaced access roads would be provided
together with necessary security fencing to prevent unauthorised access to the
power station and plant.

o  Electrical Supplies — Internal electrical supplies would be provided to the overall
power station from the switchyard and, if necessary, from an emergency back-up
supply from the Western Power Grid.

54.3 Power Transmission

Western Power’s 330kV transmission line runs along the eastern side of the Kemerton
Industrial Park Core and a sub-station is located to the north of the Core (Figure 5-2).
The power station would be connected to the existing 330kV transmission network.
The length of additional transmission line required would depend on the location of
the power station. If the power station is located on the preferred site (Site D), then
the existing 330kV transmission line would be run through the station.

5.4.4  Water Supply

The water requirements of the power station would be dependent on the configuration.
Water would be required for the following main uses:

0  Make-up water for cooling;
Feed to demineralisation plant;
Potable water for staff amenities, safety showers and general domestic use;

Backwashing and cleaning of filters and plant; and

0 0O O o

Raw water for landscape reticulation and fire water system testing.

Table 5-4 contains estimates of water supply requirements for a number of power
station configurations.
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m  Table 5-4 Water Supply Requirements

Cooling Potable General Feed to Make-up Total

System Water Fresh Demin Fresh Water Water
(KE.iyr) Water’® Plant for Cooling Supply
{kLiyr} {kLfyr) {kL/yr) {ML/yr}

Open cycle Air 200 3,000 8,000 . 9
Combined cycle Air 500 5,000 206,000 - 205
Combined cycle Evaporative 500 5,000 200,000 12,500,000 12,705
1,08GMW (Fresh water)

Notes:

1)  Assumes maximum recovery of wastewater, 1% HRSG blow-down.

2)  Assumes water injection for NO, controt on liquid fuel operation and power station runs on liquid fuel
for 100-hours per year.

3)  General fresh water use includes water for filter backwash and plant cleaning, landscape reticulation
and fire water system testing.

Cooling Water

Volumes of make-up water required for cooling would depend on the quality of the
water supply and the power station configuration. Table 5-4 contains estimates of
make-up water for a fresh water supply. Actual volumes would also depend on other
water quality parameters, namely Silica concentrations. With the absence of actual
water quality information, the quantities in Table 5-4 have been used for preliminary
assessment of water supply options.

The Water Corporation has been awarded the Contract (by the Office of Water
Regulation) for the provision of water supply services for the Kemerton Industrial
Park. The Water Corporation is actively investigating strategies for water supply to
the area and water supply options are discussed in Section 4.5.3. The Water
Corporation has advised that sufficient water could be made available to meet the
power station requirements, as well as accommodating future needs of other Kemerton
industry {refer to correspondence in Appendix C).

The Water Corporation would operate any surface water supply and would undertake
any approvals required for this supply.

Demineralisation Piant Water
Demineralised water would be required for

G Radiator filling and topping up;
G Compressor blade washing; and

0 Injection into the gas turbine combustion chambers for NO, emission reduction
when operating the open cycle units on liquid fuel.

Demineralised water demand for compressor blade washing and for topping up
radiator water is very small and less than 10kL per year. By far the greatest demand
for demineralised water would be for NO, suppression on the open cycle units when
operating on hiquid fuel. The Preferred Bidder would be required to install low NO,
burners on all gas turbine to reduce NO, emissions when operating on natural gas.
However, the dry low NO, combustion systems installed for NO, emission reduction
when operating on natural gas do not provide NO, suppression for liquid fuel burning
without water injection. This water is emitted in the gas turbine exhaust as water
vapour and is totally lost to the atmosphere. The Preferred Bidder may have grounds
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to argue that low NO, control through water injection may not be required when
operating on liquid fuel given that this would only occur for less than 100-hours per
year {refer to discussion of air quality criteria in Section 8.4.1.1).

A demineralisation plant could be constructed on-site to provide this high quality
water.

Potable Water

Potable water would be required for staff domestic use and filter backwashing and
plant cleaning purposes. Treated scheme water would be purchased from the Water
Corporation or a small potable water treatment plant could be installed on the site.

Fresh Water

Untreated fresh water would be required for filter backwash and plant cleaning,
landscape reticulation and fire water system testing. The fresh water supply would be
purchased from the Water Corporation,

5.4.5

Wastewater would be generated from the site from sewage, blow-down from the
demineralisation plant, blow-down from the cooling system and drainage from general
water use. The greatest source of wastewater is blow-down from the cooling system,
the volume of which depends on the quality of the water supply and the power station

Wastewater Disposal

configuration. Estimated wastewater quantities for wvarious power station
configurations are included in Table 5-5.
m  Table 5-5 Wastewater Quantities
Blow-down | Blow-down General Total
Cooling from from Demin | Wastewater' | Treated | Wastewater
System Cooling Plant’ {kLiyr) Sewage Discharge
System (kLSyr} {kL fyr) {ML/yr)
{kL fy) {L/s)
Open cycle Air 1,500 300 1,800 50 3.6
Combined cycie Air 4,000 4507 4,000 100 8.5
... 1.0BOMW . e ST
Combined cycle Evaporative 2,000,000 450° 4,000 100 2,000
1,080MWY (Fresh water) (67 Lfs)
Notes:

1) Assumes water injection for NO, control on liquid fuel operation and power station runs on liquid fuel for
108-hours per year.

2)  Assumes recycling and reuse of demineralisation wastewater (not economic for open cycle plant).

3)  General wastewater would be generated from fire water testing and washdown of plant and equipment.

Wastewater from an open cycle power station or an air-cooled combined cycle plant
could be disposed of on-site through evaporation in specially constructed lined ponds.

If a higher capacity plant with a water-cooling system is implemented, the volumes of
wastewater would increase beyond that handled by evaporation ponds and other
options for wastewater disposal would be required. An initial feasibility undertaken
for the project (Sinclair Knight Merz, 2001} recommended that wastewater disposal
from the proposed power station should be via ocean outfall. This report details the
scenario of a wastewater pipeline being constructed from the preferred power station
site to the existing Collie Power Station ocean ouifall and an extension of the diffuser
on this facility to accommodate the extra water flow if required. Further discussion on
the options for wastewater disposal is given in Section 4.5.4.
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Wastewater from sewage would be disposed of separately in a manner approved by
the Department of Environmental Protection and Health Department. A discussion on
the options for sewage treatment and disposal is given in Sections 7.4.4 and 8.4.5.

Wastewater Characteristics

The quality of the wastewater that would be carried in the pipeline is not confirmed,
however, the salinity is not expected to exceed 5,000mg/L. Total Dissolved Solids
(TDS). The wastewater would also be relatively free from contaminants. The actual
contaminants would be dependent on the quality of the water supply to the ptant and
on the chemicals required for pre-treatment of water prior to use in the plant. These
chemicals are likely to include a biocide and a corrosion and scale inhibitor.

Wastewater Disposal Pipeline and Cutfall

The exact size and type of the wastewater disposal pipeline would be determined
during the detailed design. The pipeline diameter would not be expected to
significantly affect the width of disturbance required to install the pipeline.

Construction would require approximately 11m width to be disturbed (refer to Section
7.3.1.1). This would allow for digging of the trench, stockpiling of the soil material
from the trench, laydown of the pipeline and working room to install the pipe into the
trench. In sensitive areas, the working width could be reduced to about 5m.

After construction there would be a requirement to keep a vehicular access track
(approximately 4m wide) on or adjacent to the pipeline for maintenance and
inspection purposes.

In areas where groundwater is within the excavation limits, short-term dewatering may
be required. This would be conducted in accordance with good practice and to the
management requirements of relevant authorities.

A leak detection and management system would be designed into the pipeline system.
This is likely to be similar to that installed in the Collie Power Station wastewater
pipeline and would likely include:

@ A flow meter at each end of the pipeline. When discrepancies are detected
between the two flow rates, pumping is turned off; and

O  Non return valves installed intermittently at strategic locations so as to minimise
the amount of water that could discharge in the event of pipeline failure.

A pipe bridge would be installed at any drainage crossing points so that the pipeline
does not impact on the flows of the drain.

The existing Collie Power Station ocean outfall consists of a 300mm HDPE pipe that
extends approximately 800m offshore and is attached to concrete blocks on the sea
bed with stainless steel fittings. The end of the outfall pipeline has a 92m linear
diffuser lying in 10m of water with twenty three 50mm ports. To facilitate the
increased capacity in wastewater flow, the existing diffuser would need to be extended
by a likely 120m. The diffuser extension is likely to consist of a pipeline with
discharge outlets sitting on top of concrete blocks (with footprints of approximately
1.7m?), nominally 0.5m off the seabed.
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5.5  Hours of Operation and Workforce

The operational hours for the proposed power station would depend on the duty cycle
of the plant. If a peaking plant is installed it likely that it would be run for short
periods in mornings and in the afternoon/evenings, five days per week and during
emergencies. This plant would only be manned during the day. If the plant needs to
be started up during the night to provide emergency load, this would be done remotely
so would not require manning.

During the initial operating period for the 240MW station, permanent on-site
personnel would typically consist of up to 5 administration and maintenance personnel
on day shift. Some of these personnel would be capable of operating the plant locally
if the need arises.

If a base load plant is installed it would be run continuously and only shut down for
maintenance. This plant would be manned by 20 — 25 people during the day and six
people during the night.

56 Construction Workforce

The workforce required to construct the power station would vary over the course of
the work. Over a period of some 12 to 18 months, the construction workforce for the
initial 240MW development stage is expected to peak at around 250 personnel mid
way through the period with some 20 personnel at the end of construction carrying out
commissioning and testing prior to hand-over for commercial operation.

These levels of construction manning would be similar or slightly less for subsequent
power station developments.

5.7  Project Staging

To meet the initial Power Procurement Program requirements for 240MW of peaking
plant by no later than the summer of 2005/06, construction of the peaking plant would
need to commence by the second half of 2003 and would extend over a period of 12 to
18 months. Any further development at the site would be constructed at a later stage,
and it is anticipated that an expansion of up to 1,080MW could be developed in
various stages at the site by 2010 (refer to Section 4.5.2).
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6. Existing Environment

6.1 Introduction

The following section presents a description of the regional environmental
characteristics of the Kemerton Industrial Park and the local environmental features of
the preferred power station site and the proposed wastewater pipeline route.

The Kemerton Industrial Park is zoned for industrial land use and therefore its
suitability for industrial use is well established. In addition, the Kemerton Expansion
Study, as presented in Industry 2030 — Greater Bunbury Industrial Land and Port
Access Planning (WAPC, 1998), was reviewed by the Environmental Protection
Authority (EPA) in 1998 under Section 16(j) of the Environmental Protection Act
1986 (EPA, 1998). The EPA identified the following factors as the main
environmental issues associated with the proposed expansion of the Kemerton
Industrial Park:

0 Buffer requirements for noise, air quality and risk;

0  Protecting regionally significant wetlands, watercourses and vegetation;
O Maiataining a sustainable groundwater balance;

@ Protecting water quality in Wellesley River and Leschenault Estuary; and
@ Solid and liquid waste disposal.

Those factors specific to the power station proposal are considered in further detail in
the following sections.

The following reports have been used as the main sources of information for this
report:

0 Helleman, Frans & Associates (1985). Western Australian Aluminium Plant,
Environmental Review and Management Programme / Draft Environmental
Impact Statement. Report prepared for International Aluminium Consortium of
Western Australia.

Q@ Dames and Moore {1989). Kemerton Aluminium Smelter Public Environmental
Report. Report prepared for Kemerton Aluminium Limited.

@ BSD Consultants (1997). Kemerton Expansion Study Report. Report prepared
for Kemerton Study Management Group.

@ Environmental Protection Authority (1998). Industry 2030 — Greater Bunbury
Industrial Land and Port Access Planning. Bulletin 902.

0 Bowman Bishaw Gorham (1999). Kemerton Water Study. Report prepared for
LandCorp, Department of Resources Development, Water and Rivers
Commission and Water Corporation.

0 Muir Environmental (1999). Report of Biological Survey — Phase I Kemerton
Industrial Estate, Volume 1 and 2. Report prepared for LandCorp.

a9  Armstrong, P.G. and Associates (1999). Kemerton Industrial Estate (Original
Core Zone), Rare Flora Search. Report prepared for Muir Environmental and
LandCorp/Department of Resources Development.
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@ Bamford, M.J. and AR. (1999). Kemerton Fauna Study - Supplementary
Report. Report prepared for Muir Environmental.

@ BSD Consultants (2000). Kemerton Industrial Park Expansion Visual Impact
Assessment. Report prepared for Department of Resources Development.

o Biota Environmental Services (2002). Vegetation and Flora Survey — Kemerton
Power Station and Cooling Water Pipeline Route. Report prepared for Sinclair
Knight Merz.

o McDonald Hales and Associates (2002). Aboriginal Heritage Review — Proposed
Kemerton Power Station Site and Wastewater Pipeline, Shire of Harvey WA.
Report prepared for Sinclair Knight Merz.

0 Herring Storer Acoustics (2002). Proposed Kemerton Power Station Acoustic
Assessment. Revision 1, Report prepared for Sinclair Knight Merz.

0  Sinclair Knight Merz (2001). Feasibility Study for Kemerton Industrial Park,
Internal Report prepared for Western Power Corporation.

6.2 Climate

The Kemerton area experiences a Mediterranean type climate that is dominated by the
influence of the Indian Ocean. This climate is distinctly seasonal with cool to mild
wet winters and hot, dry summers.

A summary of the meteorological data for Bunbury for the period 1877 ~ 1985 is
presented in Table 6-1. In 1985, the Bunbury weather station was moved from the
post office to the former Bunbury Power Station. In 1995 it was then moved again to
the Bunbury Airport. As these sites are a significant distance from each other it is not
appropriate to merge the data from 1985 — present with that from 1877 - 1985,

therefore data from 1985 — present is not presented in this report.

®  Table 6-1 Summary of Climatic Data for Bunbury Post Office (1877-1985)

Month Temperature Relative Pan Rainfall
{°C) Hurmidity Evaporation' {mm)
Mean .  Mean 9am @ 3pm Mean Daily Mean : Mean No. of
Baily Max | Daily Min | Mean @ Mean Rain days
.o danuary 28 .81 LA TS TS T S
_ February | 28 LIe e 2]
.. March | 26 57 B S S
el 28 R L AT DL SO SN A
... May 20 23 | 1284 14
_June 20 1.5 1829
Juty G180 1.6 L3706
L. August o 17 20 ). 1238 . 7
September | 18 2.7 80.4
... Qctober 1 20 38 .54
. November .23 56 62
December 25 7.1 137
Annual Mean 22 4.3 72.6
Annual Total 871.2

Note:

1)  Pan evaporation is not recorded at Bunbury. Readings shown are from Roelands.

2} Data from Bureau of Meteorology, 2001.
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6.2.1 Temperature and Humidity

Due to the proximity of the Indian Ocean to the site, cool to mild temperatures are
experienced throughout the year.

The annual mean daily maximum and minimum temperatures for Bunbury are 22°C
and 11°C, respectively. Mean daily maximum temperatures range from [7°C in
August to 28°C in January and February. Mean daily minimum temperatures range
from 8°C in July/August to 15°C in January/February.

The annual mean relative humidity for Bunbury is 72% at 9am and decreases to 63%
at 3pm,

6.2.2 Rainfall and Evaporation

The typical characteristics of a seasonal Mediterranean type climate means that
rainfall events are usually predictable throughout the year. Over 70% of the total
annual rainfall of 871mm occurs during winter or during the months May through to
September.

The main factors determining the winter rainfall ~ summer drought regime of this
climate are latitude and the regions’ maritime position. As a result of the northward
movement of subpolar [ow-pressure systems during winter, associated cold fronts
bring rain bearing westerly winds.

Pan evaporation is not currently measured by the Bureau of Meteorology’s Bunbury
Station. The nearest site that the Bureau of Meteorology has evaporation data for is
Roelands, which is approximately 8km south south east of the Kemerton Industrial
Park, and for this report has been used to approximate evaporation at Kemerton.

6.2.3 Wind

Winds in the Kemerton area are determined largely by the locations of the sub-tropical
high-pressure ridge and the migratory low-pressure systems (extra-tropical cyclones)
which exist on the poleward side of the ridge.

in summer, morning winds blow predominantly from the south east or east, usually at
1T~ 20km/hr, and swing to the west in the afternoon, usually at 21 - 30km/hr. Winter
morning winds may occur from any quarter but predominantly from the north and
north east, up to 20km/hr. In the afternoon they tend to swing to the north, north west
and west, usually over 10km/hr and frequently over 20km/hr.

As described in Section 8.4.1.4.2, wind data from the meteorological station within
the Kemerton Industrial Park was used for the air dispersion modelling. The annual
wind rose for Kemerton is presented in Figure 6-1 indicating the predominance of
south casterly winds and to a lesser extent westerlies.
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m  Figure 6-1 Annual Wind Rose for Kemerton

6.3  Topography and Landforms

Two main topographic features dominate the landscape around the Kemerton
Industrial Park. These are a north — south running dune of up to 45m above Australian
Height Datum (AHD) bounding the western edge of the industrial core zone; and a
gently undulating plain about 15m AHD dominating the industrial core zone and
eastern buffer zone (Figure 6-2). This plain rises slightly in elevation towards the east
close to the Wellesley River, up to approximately 20m AHD.

In the western buffer there is a second small dune to the west of the main dune, which
reaches heights of up to 25 -~ 35m AHD. Between these two dunes is a depression
which dips to around 5 — 10m AHD.

A small part of the Kemerton Industrial Park (mostly on the far eastern boundary of
the Park) occurs on the Pinjarra Plain landform system. The Pinjarra Plain landform is
basically an alluvial plain, consisting also of river terraces and stream deposits (at the
same level as the plain), swamps and drainage areas. The soils are moderately to
poorly drained sandy clays (duplex soils), mainly of alluvial origin, as well as uniform
fine textured soils with a clay surface. Most areas of the plain have poor natural
drainage because of the flat topography and predominantly duplex soils which give
rise to perched water tables in winter. The highly productive well drained soils are
adjacent to the major rivers, either on the higher or lower terraces.

The preferred power station site is located within a low lying area, less than 15m

AHD. This site lies within the gently undulating plain within the north eastern area of
the expanded industrial core.
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6.4  Geology and Soils

The geology of the Kemerton region was mapped in 1979 at 1:50,000 scale as part of
the Geological Survey of Western Australia Urban Geology series. The information
presented in this section is derived from the Harvey (2031-Lake Preston) sheet.

The Spearwood Dune System is located on the western side of the Kemerton
Industrial Park (Figure 6-3). The Spearwood System consists of a series of sand
dunes of rolling topography aligned roughly parallel to the coast and reaching an
altitude of up to 40m. These dunes are of aeolian origin, which overlie limestone
(calcrete and calcarenite) at depth. The depth of the sand varies and, in places,
limestone outcrops occur.

Deflation of the dunes and leaching of the carbonate has lead to highly leeched surface
sand. The dissolved carbonate may be deposited as a hard calcrete cap on the
underlying limestone. This effect does not appear to be as well developed as
¢lsewhere in the Spearwood System (e.g. Oakajee). However the limestone can be
very friable to completely lithified and ranges in calcium carbonate content from 30 to
65%. Elsewhere in the same formation, karst conditions exist with some caves in the
limestone. None are recorded for this location,

The Bassendean Dune system which occupies the area of the Kemerton Industrial Park
east of the ridgeline (Figure 6-3), forms a gently undulating to rolling landscape with
broad very low rises rarely more than 20m above mean sea level and intervening low-
lying poorly-drained areas. The Bassendean sands are typically fine to medium
grained and have low fertility and water holding capacity. There is an extensive
mosaic of seasonal wetlands within this system, in the zone immediately west of the
Wellesley River,

The Bassendean sands vary in thickness from low rounded dunes (up to 13m thick) to
a thin veneer (usually 2 — 5m thick). The sands are typically fine to medium grained,
well drained grey to off-white in colour at the surface and pass though cream to
yellow layers at depth. They are indistinguishable from the sands of the Spearwood
System and mostly defined by the older age reflected in the more deflated

physiography.

The Bassendean sands overlie the Guildford Formation which is a more clay based
sediment formed of sandy and silty clays through to clayey sands with some semi-
lithified lateritised clay. This unit 1s less permeable than the overlying Bassendean
and a perched water table in the overlying sands may form springs at the edge of the
dunes. The Guildford Formation may be waterlogged in winter. Where the Guildford
formation is coarser and better drained it is used extensively for horticulture and
vegetable gardens.

The Guildford Formation encroaches on the eastern boundary of the Park. The soils

are moderate to poorly drained sandy clays mainly of alluvial origin as well as
uniform fine textured soils with a clay surface.
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Preferred Power Station Site

The preferred power station site is located within the Bassendean System. The major
soil types in the area are Bassendean sands overlying the clayier Guildford Formation.
To the south of the site there are some swamp deposits and to the north east lies the
Guildford Formation.

Proposed Wastewater Pipeline Route

The alignment of the proposed wastewater disposal pipeline route crosses an area of
Bassendean Sands and the Spearwood System (Figure 6-3). These are virtuaily
indistinguishable at the surface consisting of grey to white sands at the surface,
grading downwards into cream and pale yellow to buff coloured. These sands are fine
to medium grained although may be coarser particularly towards the base of the unit.

The Bassendean sand is mostly distinguished by its physiography. Being an older unit
of aeolian deposition it is usually more deflated (more subdued expression} than the
sands of the Spearwood system towards the west.

Going westward the proposed wastewater pipeline route crosses the Spearwood
system of sands which have been formed by decalcification of the sandy Tamala
Limestone unit. Limestone probably occurs at relatively shallow depths under this
sand. The surface of the limestone may have an indurated capping of calcrete formed
from the carbonate leeched from the overlying sands. This calcrete may be quite hard
and trenching into this unit may be difficult. Where the caprock is not present, the
Tamala limestone can be quite friable. Shallow limestone is indicated on geology
maps to occur west of the Old Coast Road.

North of Leschenault Estuary, the proposed wastewater pipeline route crosses an area
of alluvium and lagoonal deposits. The alluvium is a mixture of fine to coarse sands,
silt clay and smooth clay. Adjacent to the Estuary, this alluvium is related to
reworking of the adjacent sands from the Spearwood System and contemporaneous
with the adjacent lagoonal deposits. Interbedding of sands and muds is probable. The
alluvium grades westwards into lagoonal deposits.

The lagoonal deposits north of the Leschenault Estuary are composed of brown and
black muds and silts with some interbedded sands deposited in a shallow near shore to
estuarine environment. The conditions of low oxygenated estuarine to lagoonal waters
would have encouraged anaerobic sulphide producing bacteria and thus formation of
acid sulphate soils. Excavation of these muds would be expected to release hydrogen
sulphides and water of lower pH. In addition, these muds are saturated with saline
water with salt concentrations in sammer higher than seawater due to evaporation.

West of Leschenault Estuary the proposed wastewater pipeline route crosses the
Safety Bay Sands. These are of marine origin washed up by the sea and developed
into dunes along the coastal fringe by wind action. They are composed mostly of
quartz sand with between 10 and 80% calcium carbonate from shell fragments.
Leeching of the carbonate and re-deposition forms a network of fossilised root
channels through the dunes. These may develop at depth to a partly lithified
calcarenite at depth, although this unif normally remains quite friable,
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6.5  Surface Hydrology

The surface hydrology of the Kemerton Industrial Park has been described in a
number of previous studies associated with development within the Park (BSD
Consultants, 1997; Frans Helleman & Associates, 1985). Surface hydrological and
topographical features of the Kemerton Industrial Park and surrounds were mapped in
1985 at 1:25 000 scale, by the Department of Lands and Surveys and are presented on
the Lake Preston 203 1-IV SE and Harvey 2031-1 SW sheets. The following section is
based on information contained in these studies and surveys.

The Kemerton Industrial core area is relatively flat and subject to inundation, The
surface drainage features of the Kemerton region are shown in Figure 6-2.

The major drainage system in the Kemerton area is the Wellesley River, which is
focated to the east of the Kemerton Industrial Park. Several minor drainage channels
constructed in the cleared agricultural areas feed the Wellesley River and it is reported
that the Wellesley River does not directly drain the Kemerton Industrial Park (BSD
Consultants, 1997). The Wellesley discharges into the Brunswick River, which then
combines with the Collie River, discharging via the Leschenault Estuary and
ultimately into the ocean. The Wellesley River flows all year round with maximum
mean discharge occurring in July (see Figure 6-4). The Wellesley River stream
height is reported to vary by around 1m between the dry scason and wet season (BSD
Consultants, 1997). Contributions to stream flow are derived from both surface runoff
and groundwater seepage.

Wellesley River Mean Discharge

Discharge {mals}
=

Manth

Source: Water and Rivers Commission station 612039 located near Marriott Road

x  Figure 6-4 Wellesley River Flow

The preferred power station site intersects an agricultural drainage channel, which
flows eastwards, discharging into the Wellesley River. The proposed wastewater
pipeline route also crosses this drain in places near the plant site (Figure 6-2).

There are a number of natural perennial and secasonal wetlands and swamps in the
Kemerton area, particularly to the east and west of the industrial core (Figure 6-2).
The wetlands to the east of the Park, near the preferred power station site are reported
to be expressions of the water table and as a result they are fed by groundwater and
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surface runoff (BSD Consultants, 1997). Further discussion on the wetlands in the
Kemerton area is given in Section 6.6.

In the area west of the Kemerton Industrial Park the major water body is the
Leschenault Estuary, which is further discussed in Section 6.6. A large portion of the
Kemerton Industrial Park falls within the boundaries of the Leschenault Estuary
catchment. The catchment area is managed by the Leschenault Inlet Management
Authority (LIMA) and is known as the Leschenault Inlet Management Area.

The Leschenault Waterways Management Programme was developed in 1992 to
address issues such as catchment management, urban expansion, water quality and
land uses (Waterways Commission, 1992). Management strategies would be required
to ensure that the proposed development is compatible with the Leschenault
Waterways Management Programme and protection of the estuary environment.

Project design features and management strategies to minimise potential impacts on
surface water resources are discussed in Sections 7.3.4 and 8.3.2.

6.6 Wetiands

Wetlands extend through much of the Bunbury/Kemerton region. The wetlands in the
vicinity of the Kemerton Industrial Park are shown in Figure 6-5.

In general, extensive development on the Swan Coastal Plain has led to a large decline
in the number of wetlands that now exist on the Plain. Development activities such as
housing, waste disposal and agriculture have led to fiiling or draining of most natural
wetlands. This has led to the conservation value of the remaining wetland systems of
the Swan Coastal Plain being recognised.

The Environmental Protection Authority released the Environmental Protection (Swan
Coast Plain Lakes) 1992 Policy (EPP), which defined many wetlands that contained
permanent water bodies. The purpose of the EPP is to facilitate the identification and
protection of wetlands within the particular policy area that are considered by the EPA
to be worthy of inclusion in a wetlands register. Generally, a wetland is likely to
satisfy the wetland registration criteria if it has been recognised as an internationally,
nationally or regionally significant site or exhibits significant attributes or values. The
preferred plant site lies just north of a series of EPP wetlands, however none exist
within the site (Figure 6-5).

A more comprehensive review of the wetlands of the Swan Coastal Plain was
conducted by Hill e af in 1996. This defined wetlands (ephemeral as well as
permanent) from Gingin to Dunsborough. The southern part of this, from Mandurah
to Dunsborough, was updated in 1998. This study has updated the Water and Rivers
Commission {WRC) Wetlands Geomorphic Database on the Swan Coastal Plain,

The Wetlands Geomorphic Database defines the boundaries of wetlands, classifies
them according to wetland type (e.g. dampland, ephemeral wetland) and evaluates
their conservation significance, assigning them a management category, based on the
sysiem established by Hill ef af. (1996) as shown on Figure 6-5.
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Evaluation Class: Management Objective:

C (Conservation) Preserve natural attributes through reservation or
statutory protection.

R (Resource Enhancement) Preserve remaining ecological attributes through
reservation or management.

M (Multiple Use) Maintain hydrological functions and remaining

natural attributes.

The WRC is expected to place a high priority on avoiding direct and indirect impacts
on wetlands, particularly those of C and R categories (Bowman Bishaw Gorham,
1999).

//Z (] ’C. i s
. . . " . s ' P 4‘_‘, : fr
The preferred power station site lies on palusplain and dampland, which (/o = i ek,
assigned a multiple use management objective and does not directly imp: =~ & o
wetlands of conservation significance (Figure 6-5). G ter (J‘,‘ r
o ] (r(, a )

The proposed wastewater pipeline route runs through the central core of tl

Industrial Park which crosses palusplain and dampland which have bee

multiple use management objective. The route through the buffer zone au. -

Old Coast Road to Buffalo Road is designed to avoid any wetlands in this area (reter
to Section 4.5.4.2). The proposed wastewater pipeline route then runs across the
northern boundary of the Leschenault Estuary (Figure 6-5). The fringing wetlands
along this northern shoreline have been listed as areas of conservation significance. <~ S5 stewn G
The Leschenault Estuary supports 28 plant communities, as well as 62 species of

birds, some of which are endemic to the area (Waterways Commission, 1992). In

addition, the estuary provides a suitable habitat for juvenile fish development. The

northern section of the estuary supports a large population of invertebrate fauna, while

lizards and snakes are found in the fringing vegetation.

Project design features and management strategies to minimise potential impacts on
wetlands surrounding the project area are discussed in Sections 7.3.4 and 8.3.2.

6.7 Groundwater

The groundwater of the Kemerton Industrial Park has been described by Bowman
Bishaw Gorham (1999) in the Kemerton Water Study. The following section is
primarily based on information given in this report.

The Kemerton Industrial Park is underlain by an unconfined superficial aquifer. This
aquifer is further underlain with the confined aquifers (by increasing depth) of the
Leederville Formation and the Cockleshell Gully Formation. In the Kemerton area it
is believed that the Yarragadee Formation (present throughout most of the South
West) and the Cockleshell Gully formation are hydraulically connected. This
Yarragadee Formation/Cockleshell Gully Formation is the most significant
groundwater resource in the Kemerton area.

The depth to the watertable over much of the area is less than 2m and extensive areas
of wetland (both permanent and seasonal) occur in the eastern and western parts of the
Park. The shallow groundwater system is recharged by direct infiltration of rainfall
and lateral flow from the Mialla Mound, a low groundwater mound, the southern end
of which is located in the north east of the Park (Figure 6-5). Groundwater in the
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superficial aquifer discharges to the wetlands including Myalup Swamp, the Wellesley
River and Leschenault Estuary. Some leakage also occurs to the underlying
Leederville Formation which forms a confined aquifer. Hydraulic gradients in both
the Leederville and Cockleshell Gully Formations are low and there has been no
significant decline in water levels despite substantial groundwater abstraction in the
area. Any substantial abstraction in the superficial aquifer may however result in
significant drawdown.

The wetlands to the east of the Kemerton Industrial Core are expressions of the local
groundwater table. Groundwater discharges to the wetlands in conjunction with
surface water runoff following rainfall, and the wetlands act as localised groundwater
sinks through evapotranspirational processes (BSD Consultants, 1997). Preliminary
modelling has suggested that abstraction rates of 3GL/yr from the superficial aquifer
could canse drawdowns of as much as 1.5m in the conservation wetlands (Bowman
Bishaw Gorham, 1999). The Kemerton wetlands are regarded by the Water and
Rivers Commission to be of major regional significance {refer to Section 6.6) and thus
rates of abstraction such as these are unlikely to be acceptable.

Groundwater in the superficial aquifer ranges in salinity from 100 - 1,500mg/L TDS
along the Wellesley River and near Myalup Swamp. There are however, local areas of
higher salinity (up to 8,600mg/L) near the river in the south eastern corner of the Park
(Bowman Bishaw Gorham, 1999). Salinity of groundwater in the Leederville Aguifer
is around 600mg/L TDS. In the underlying Cockleshell Gully Formation salinities
range from 310 — 1,300mg/L at depth in the south and between 2,500 and 26,000mg/L
in the north.

At the preferred power station site the depth to groundwater is likely to be about 0.5 ~
1m and flowing in an east south easterly direction (Bowman Bishaw Gorham, 1999),

For most of the length on the proposed wastewater pipeline route the groundwater is
deeper than 2m from the surface, however there may be areas where the groundwater
is closer to the surface.

Project design features and management strategies to minimise potential impacts on
groundwater are discussed in Sections 7.3.4 and 8.3.2.

6.8 Flora and Fauna

The Kemerton area is situated within the Drummond Botanical Sub-district, within the
Darling Botanical District and the South West Botanical Province,

The flora and fauna of the Kemerton Industrial Park has been described in several
studies associated with the development of the area as an Industrial Park. These
reports have summarised information from fauna and flora surveys, mapping and
studies spanning two decades. Information on the Kemerton Industrial Park in general
in the following section is based on information primarily contained in the studies by
Muir Environmental (1999), Armstrong P.G. and Associates (1999), and M.J. and
A.R. Bamford (1999).

In addition, Biota Environmental Services was commissioned by Sinclair Knight Merz
to undertake a flora and vegetation survey and desktop fauna study of the preferred
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power station site and the section of the proposed wastewater pipeline route outside of
the Kemerton Industrial Park (Biota Environmental Services, 2002).

6.8.1 Vegetation and Flora

6.8.1.1 Flora and Vegetation Survey Methodology

Biota Environmental Services undertook a flora and vegetation survey of the preferred
power station site and the section of the proposed wastewater pipeline route outside of
the Kemerton Industrial Park on the 27" February to the 1% of March 2002. Different

levels of survey were carried out in the two components of the study area and are
discussed below:

Preferred Power Station Site

The preferred Kemerton Power Station site is largely situated on a timber plantation.
The portion covered in this report consists of an area of natural bushland at the
southern extremity of the site. The assessment consisted off o O

I \
: ot A ! Y ,
O  Vegetation condition assessment; ¥ : ~

Q Vegetation community description; and

O A threatened flora search (limited).

Proposed Wastewater Pipeline Route

The proposed wastewater pipeline route survey consisted of that portion of the route

that extends from the western boundary of the Kemerton Industrial Park on Marriot
Road through to the coast. The survey consisted of: CAD me.ms‘ 1O A

O Vegetation mapping; of gi).g_{,e a2
0O  Vegetation condition assessment; et L on
0  Detailed flora sites (10m by 10m quadrats); and - Whod- ref. v
O  Opportunistic and site based flora collections.

Vegetation mapping was done from 1:10,000 scale aerial photography, using both data

from detailed flora sites and ground truthing.

The following parameters were recorded at detailed flora sites:

O Vegetation type (a broad description based on dominant species and strata);

0 Location (recorded using a hand-held Global Positioning System (GPS) to an
accuracy within 5m in AGD84 datum);

Landform;
Substrate and general soil type;

Disturbance (evidence of vehicle tracks, fires etc); and

OO B 0O

Flora species present within four main strata (trees, shrubs, sedges and herbs) and
their estimated cover (to the nearest percent where possible, otherwise a range
was used).

Vegetation condition assessment was based on the classification scale given in Table
6-2.
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m  Table 6-2 Vegetation CEéssi_fi_céﬁon Scale’

Congdition Weed Invasion Vegetation Sfrata
... Pristine o NOweeds 1. Stataintacl, diversity intact
Excellent | Scattered, non-aggressive weeds <5% cover | Strata intact, diversity intact,
Good Sparse to open weeds <20% cover. Shrub or herb layer may be impacted,
e e e e oo . diversily somewhat diminished.
Poor Waeds widespread 20%+ cover One or more strata severely impacted or
T S e s e e e BDSENE, Diversity obviously diminished.
Degraded Weeds or bare soil 80%+ cover Only scattered individuals of original
vegetation may remain.

Flora species were identified in the field where identities were certain, or specimens
were collected for later identification using the resources of the Western Australian
Herbarium. A list of the flora species recorded from the project area is given in
Appendix D. A search was conducted of the Department of Conservation and Land
Management (CALM) database of potential threatened flora species previously known
from the locality. The survey botanists familiarised themselves with voucher
specimens of these flora species held at the WA Herbarium prior to undertaking the
survey. General traverses of the study area were carried out for these species in
addition to the quadrat sampling. Any other flora species not recorded from the
quadrat sampling were also collected as part of these traverses. Flora taxonomy used
in this report is based on the most recent version of Max (the WA Herbarium flora
nomenciature database). Digital photographs were also taken of all flora sites.

6.8.1.2 Limitations of this Assessment

Systematic floristic sampling was conducted along the proposed wastewater pipeline
route, but this was not undertaken during a suitable season and is not considered an
adequate documentation of the flora. Survey timing was not ideal for late winter —
spring flowering ephemerals which means:

o Annual and herbaceous perennial species such as orchids, Drosera and Stylidium
were almost absent. There are a number of Declared Rare (DRF) and Priority
orchids, a Stylidium and a Drosera known from the area. There are 18 records of
Priority Flora populations known from an area bounded by coordinates 33°08 —
33°14’S and 115°40° -~ 115°45°E. Seven of these 12 species (58%) are
herbaceous perennials that would have been dormant, and therefore unable to be
detected, at the time of the survey;

@) Annual species account for a large proportion of the species composition in
Bassendean vegetation communities, This compromises baseline data and makes
gvaluation of conservation significance in comparison to other remnant
vegetation difficult. This includes assessment of the representation of weed
species; and

0  Many shrubs were indeterminable to species level or had some level of doubt
associated with their identity. This was due to the lack of reproductive material
on the specimens at this time of year.

Given the above, this study should not be regarded as an exhaustive account of the
flora and fauna of the study area. It is suitable to provide a preliminary appraisal and
needs to be supplemented by suitable seasonal work. It is possible that some species
or communities of potential significance have not been detected or other ecological
constraints and management issues may be present that remain unidentified.
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6.8.1.3 Vegetation Associations and Fiora of the Kemerton industrial Park

Muir Environmental (1999) summarised the vegetation of the Kemerton Industrial
Park in three major nrorth — south trending belts. The eastern side is described as
mainly wetland complexes, the central portion is largely Jarrah woodland; and the
western side is Tuart and some Jarrah woodland on Spearwood sands and Redheart
(Lucalyptus decipiens) on limestone. A good proportion of the vegetation is in
reasonably good condition although virtually all the woodlands have been heavily
logged or grazed at some time.

Vegetation in the Industrial Core is composed primarily of upland Jarrah to the west,
pine plantation to the south east with small patches of towland Jarrah and some heath
wetland complexes on the eastern side of the Park. Tasmanian Blue Gum plantations
are present in the north east of the Core Expansion Area. A large portion of land
through the centre of the Industrial Core is cleared A cleared transmission line
casement also runs from north to south through the castern side of the Industrial Core.

Most of the central part of the Kemerton [ndustrial Park including the Industrial Core
is, or was originally Jarrah woodland. The woodland extended from the high points
on Spearwood Sand down to the damplands and their adjacent areas of Bassendean
Sand. The most obvious variation in the woodland occurs with increasing numbers of
Banksia ilicifolia, Kunzea ericifolia and a few other species in the fowland Jarrah.

farrah dominated vegetation is generally 14 - 20m in height with Barksia aitenuata
and/or Banksia ilicifolia as the most common sub-tree stratum. The understorey is
mostly dominated by Melaieuca thymoides over a denser ground layer of mixed
shrubs including Hibbertia hypericoides. This structure and composition of Jarrah
woodland (s common over much of the southern Swan Coastal Plain where Jarrah
woodland remains. All of the Jarrah woodlands have been heavily logged in the past.
The woodlands which remain are a mixture of old growth trees which were unsuitable
for logging or are new growth which has arisen since logging took place.

Some evidence of Dieback infection was observed in 64% of woodland sites surveyed
by Muir Environmental (1999). Two main areas of severe infestation were observed:
one well north of the Kemerton Industrial Park expansion boundary, and one right at
the southern tip of the buffer zone (approximately 1km north of where the Australind
bypass crosses the Wellesley River). One other site was observed to be infested and
this location is within and central to the northern buffer zone. All other sites only
recorded minor infestations.

As part of the planning process for the development of the Kemerton Industrial Park
expansion, the Environmental Protection Authority required LandCorp to commission
comprehensive flora and fauna studies of the proposed Kemerton Industrial Park
expansion. 'These are the Muir Environmental (1999) and Armstrong P.G. and
Associates (1999) reports.  The review of these studies, by the EPA, resulted in
modifications to the Final Concept Plan for the Kemerton Industrial Park (refer to
Section 4.2).

In this review, the EPA assessed vegetation within the Industrial Park, either:

@ As being suitable for industrial development, parts of which have significant
vegetation or wetland values and would need to be managed to ensure that these
areas are retained and protected; or
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O  As significant remnant vegetation which should be provided with a high level of
protection.

Within the industry core, the EPA has recommended that the areas shown as
“Vegetation Management” in Figure 4-2 be managed to ensure their significant
vegetation and wetland values are retained and protected within the industrial estate
(WAPC, 2000a). None of these areas cover the preferred power station site or
wastewater pipeline route.

6.8.1.4 Vegetation Associations and Flora of Kemerton Power Station Site

The majority of the preferred power station site is on a Blue Gum plantation, as shown
in Plate 6-1. A small section at the south consists of Jarrah Eucalyptus marginata,
Marri Corymbia calophylla and Banksia attenuata Woodland in Good to Poor
condition (Plate 6-2). The understorey has been historically impacted by either
grazing or soil disturbance, with only a proportion of remnant shrub species. The
dominant understorey species were Zamia Palm Macrozamia riedlei, Hibbertia
hypericoides, Blue Boy Stirlingia latifolia and Grass Tree Xanthorrhoea brunonis.
Herbaceous species were not adequately assessed, as they were dormant at the time of
the survey.

m Plate 6-1 Blue Gum Eucalyptus globulus plantation (northern part of the
preferred power station site)
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m Plate 6-2 Jarrah Eucalyptus marginata, Marri Corymbia calophylla and
Banksia attenuata Woodland over scattered shrubs and annual weeds
(remnant vegetation at southern end of preferred power station site)

Within this remnant vegetation area, weeds are widespread at between 10 and 60%
cover, however they are generally non-aggressive, annual herbs and grasses that are
common throughout the sandy areas of the South West of Western Australia. The
most common species were Flatweed *Hypochaeris glabra, Blowfly Grass *Briza
maxima, Wild Oats *4Avena sp. and *Ursinia anthemoides. Some form of historical
disturbance accounts for the dominance of these weed species, such as grazing,

According to the initial survey of the broader industrial estate (Muir Environmental,
1999), this type of vegetation is equivalent to ‘Jarrah Woodland® with “additional
presence of Marri’.

6.8.1.5 Vegetation Associations and Flora of Proposed Wastewater Pipeline
Route

The results of the field survey along the proposed wastewater pipeline route are
presented below within five Sections from the western boundary of the Kemerton
Industrial Park Core area through to the coast. Vegetation types along the route are
mapped in Figure 6-6.

Eight vegetation communities were identified along the proposed wastewater pipeline
route:

Woodlands/Forest

1) Agonis flexuosa Forest over scattered shrubs and weedy understorey.
2)  Eucalyptus marginata and Banksia attenuata Woodland.

Coastal Shrublands/Woodlands I

3) Foredune: Sparse shrub and grassland.

4) Secondary Dunes: Dense Acacia rostellifera Shrubland.
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5) Consolidated Dunes: Mosaic Acacia rostellifera Shrubland and Agonis flexuosa
Low Woodland.

6) Mosaic Agonis flexuosa woodland with scattered Tuart FEucalyptus
gomphocephala and Melaleuca rhaphiophylla.

Samphire
7) Samphire flats.

Degraded
8) Scattered remnant overstorey over weeds.

According to the initial Kemerton Industrial Park survey (Muir Environmental, 1999),
Agonis flexuosa Forest over scattered shrubs and weedy understorey (Community 1) is
probably a heavily logged manifestation of Fucalyptus marginata and Banksia
attenuata Woodland (Community 2). In Muir Environmental’s survey, both of these
associations were classified as ‘Jarrah Woodland’. Communities 3 to 7 were not
represented within the Kemerton Industrial Park according to Muir Environmental
(1999), as they are associated with more coastal areas.

Marriott Road Section:

This section of the proposed route consists predominantly of Jarrah Fucalyptus
marginata over Banksia attenuata woodland (Community 2) in Excellent condition,
with occasional tall Marri Corymbia calophylla (Plate 6-3) (Site KP02).

m  Plate 6-3 Jarrah Eucalyptus marginata and Banksia attenuata Woodland
(Site KP02 - Marriott Road section of proposed wastewater pipeline route)

There is a sparse small tree strata of Banksia grandis and Woody Pear Xylomelum
occidentale. The greatest recorded diversity at the time of the survey was in the lower
shrub (less than 1m), herbaceous perennial and sedge strata, which was dominated by
Hibbertia  hypericoides, Melaleuca thymoides, Blue Boy Stirlingia latifolia,
Dasypogon bromeliifolius and Zamia palm Macrozamia riedlei.
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Stylidium, Drosera, Orchidaceae species and other seasonal herbaceous perennials
and annuals expected from this community type were absent at the time of the survey,
significantly limiting the adequacy of the work. Given this, at least a third of the floral
species diversity of this community may have been dormant. Much of this area had
been burnt within the last two years.

At the west end near the highway and at the east end (boundary with Kemerton
Industrial Park) there is an area of Peppermint Agonis flexuosus over impacted, weedy
understorey (Plate 6-4) (Community 1). The sparse lower perennial strata (less than
Im) mainly consisted of Hibbertia hypericoides, Xanthorrhoea brunonis and
Macrozamia riedlei with occasional mixed shrubs and sedges. Weeds accounted for
up to 90% of the ground cover and were dead during the survey. According to the
initial survey of the Kemerton Industrial Park (Muir Environmental, 1999), this
vegetation community is a disturbed version of Community 2 (Jarrah Woodland).

Pasture adjacent to Old Coast Road:

The proposed wastewater pipeline route runs to the west of Old Coast Road in
degraded pasture, which contain no features of any conservation significance (Plate 6-
5) (Community 8).

m  Plate 6-4 Peppermint Agonis m  Plate 6-5 Pasture with remnant
flexuosa over degraded Tuart Eucalyptus
understorey (Site KP01 - eastern gomphocephala over weeds
end of Marriott Road section of (pasture adjacent to Old Coast
proposed wastewater pipeline Road section of proposed
route) wastewater pipeline route)
Buffalo Road FEast:

The proposed wastewater pipeline route runs to the north of Buffalo Road, which is
again degraded pasture (Community 8).
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Buffalo Road West:

This is the portion of the wastewater pipeline route where it crosses the northern
margin of the Leschenault Estuary, on the north side of Buffalo Road. The vegetation
is a mosaic of degraded weedy roadside and pasture, with Samphire shrubland in
relatively good condition. The Samphire occurs on both sides of the road where it
crosses the estuary, on sandy clay flats (Plate 6-6) (Community 7).

m Plate 6-6 Weed infested roadside vegetation above samphire flats (Site
KP06 - Buffalo Road west section of proposed wastewater pipeline route)

Buffalo Road - Coast:

The wastewater pipeline route in this section runs adjacent to an existing infrastructure
corridor. The surrounding vegetation consists of sparse shrubland and Spinifex
longifolius and S. hirsutus along the coast (Plate 6-7) (Community 3). The secondary
dunes support dense stands of Acacia rostellifera (Plate 6-8) (Community 4). Further
inland Agonis flexuosa forms increasingly dense stands of tall shrubs to low trees
(Plate 6-9) (Community 5).

m Plate 6-7 Sparse coastal shrubland of Spinifex longifolius and S. hirsutus
(Buffalo Road - coast section of proposed wastewater pipeline route)

PAGE 6-18 Final WV01833.200:R56RJBS6.DOC



- WESTERN POWER CORPORATION
SINCLAIR KNIGHT MERZ Strategic Planning for Future Power Generation o
Kemerton Power Station Wesfern Power
Strategic Environmental Review

m  Plate 6-8 Low coastal scrub on foredune (first dune east of ocean) (Buffalo
Road -~ coast section of proposed wastewater pipeline route)

m  Plate 6-9 Coastal thicket of Acacia rostellifera (Buffalo Road - coast section
of proposed wastewater pipeline route)

In dune swales towards the Leschenault Estuary, Tuart Fucalyptus gomphocephala is
sometimes present in association with the Agonis flexuosa association. Where this
section of the proposed wastewater pipeline route meets Buffalo Road, there is a small
area of Melaleuca rhaphiophylla on water gaining soils.

The condition of the vegetation in this section is variable. The foredune along the
coast of Western Australia is typically vegetated to a large degree by introduced
species. This area is naturally volatile with large areas of bare sand and dune
blowouts a common feature. This may be exacerbated by off road vehicles and
clearance of vegetation. There is already a large cleared area where the proposed
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wastewater pipeline route exits to the ocean and the use of this disturbed area should
be maximised during detatled design.

The secondary and consolidated dunes are generally in Good condition. Arcas
towards the east (mosaic Agonis flexuosa, Lucalyptus gomphocephala and Melaleuca
rhaphiophylla) have more weeds and impacted understorey than Acacia rostellifera
shrublands closer to the coast. However, the existing track and approximately 5m
either side is generally in Poor condition as a result of existing and ongoing
disturbance processes.

6.8.1.6 Threatened Flora Species

In Western Australia, all native flora species are protected under the Wildlife
Conservation Act 1930, making it an offence to remove or harm native flora species
without approval. [n addition to this basic level of statutory protection, a number of
plant species are assigned an additional level of conservation significance based on the
fact that there is a limited number of known populations, some of which may be under
threat (see Table 6-3). Species of the highest conservation significance are designated
DREF, either extant or presumed extinct, Species that appear to be rare or threatened,
but for which there is insufficient information to properly evaluate their conservation
significance, are assigned to one of four Priority [lora categories.

a  Table 6-3 Categories of Conservation Significance for Flora Species
(Atkins, 2001)

Category Description

Declared Rare Flora — Presumed Extinct Taxa which have not been collected, or otherwise verified,
over the past 50 years despite thorough searching, or of which
] all known wild populations have been destroyed more recently.
Declared Rare Flora —~ Extant Taxa Taxa which have been adequately searched for and are
deemad to be in the wild either rare, in danger of extinction or
otherwise in need of special protection,

Priority 1 = Poorly Known Taxa Taxa which are known from ene or a few (generally less than
5) populations which are under threat.
Priority 2 — Poorly Known Taxa Taxa which are known from one or a few (generally less than
5} populations, a least some of which are not believed to be
under threat.
Priority 3 — Poorly Known Taxa Taxa which are known from several populations, at least some
of which are not believed to be under threat. .
Priority 4 — Rare Taxa Taxa which are considered to have been adequately surveyed

and which whilst being rare, are not currently threatened by
any identifiable factors.

No DRF flora were recorded during the field survey, but two Priority Flora species
were recorded along the Marriott Road section of the proposed wastewater pipeline
route, which are described below. Both of these species are Priority 3 Flora (taxa
which are known from several populations, at least some of which are not believed to

be under threat).

Acacia semitrullata (Priority 3)

This species is a small upright shrub with yellow, ovoid flowers typical of Acacias
(Plate 6-10). [t was scattered throughout the Jarrah Fucalyprus marginata and
Banksia attenuaia woodland along the Marriott Road Section of the proposed
wastewater pipeline route. The vegetation in this area is in excellent condition with all
strata levels intact and only scattered annual weeds.
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It has previously been recorded from Yallingup, Donnybrook, Harvey, Yarloop and
Collie (Atkins, 2001). There were 29 specimens of this species in the Western
Australian Herbarium, however location details were insufficient to determine how
many populations this represents. Many of the populations were recorded from
degraded road verges. At least one population is reserved within the Whicher Range
Nature Reserve.

Lasiopetalum ?membranaceum (Priority 3)

This species is a low rounded to sprawling shrub (Plate 6-11). It was located at the
western end of Marriott Road Section of the proposed wastewater pipeline route near
Old Coast Road, in Marri Corymbia calophylla and Peppermint Agonis flexuosus
Woodland. This vegetation is in Good to Poor condition with some of the native
shrub strata absent and a ground layer of annual weeds. It has previously been
recorded from Yalgorup, Capel, Dwellingup, Yandup, Australind, Dawesville and
Yanchep. There were 12 specimens of this species in the Western Australian
Herbarium, however location details were insufficient to determine how many
populations this represents. At least two populations are protected in the Yalgorup
and Yanchep National Parks.

s Plate 6-10 Acacia semitrullata m  Plate 6-11 Lasiopetalum
(Priority 3) (Marriott Road ?membranaceum (Priority 3) (west
section of proposed wastewater end of Marriott Road section of
pipeline route) proposed wastewater pipeline
route)

In addition, searches were commissioned of the CALM Threatened (Declared Rare)
Flora, Western Australian Herbarium Specimen and Declared Rare and Priority Flora
List databases. A summary of the known local occurrence, status and distribution of
these species in the study area is provided in Table 6-4 below.
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= Table 6-4 Other Declared Rare and Priority Flora Species known from the
Locality of the Study Area

. Bpecies o] - Conservation Status No. of Populations in focality
Diuris micrantha n BRF
Drakea efastica. DRF
Drakea micrantha DRF
Verticordia affenuata Priority 3
Caladenia spaciosa Priority 4
Pulfenaea skinneri Priority 4
Drosera marchantii Priority 4

The CALM DRF and Priority list also notes Acacia flagelliformis (Priority 4),
Aponogeton hexatepalus (Priority 4), Jacksonia sparsa ms (Priority 4) and Stvilidium
longitubum (Priority 3) as known records from the locality of the study area

Strategies to minimise potential impacts onr flora and vegetation are discussed in
Section 7.3.1.2.

6.8.2 Fauna and Fauna Habitats

6.8.21 Fauna Habitats

Preferred Power Station Site

The fauna habitat present in the preferred power station site arca comprises onc
primary unit, Fucalyptus marginata, Corymbia calophylla and Banksia atienuata
woodland with open understorey on pale grey sands (sec Section 6.8.2.2; Plate 6-2).

Proposed Wastewater Pipeline Route
Several habitat units are crossed by the proposed wastewater pipeline route, including:

0 Peppermint Agonis flexuosallarrah Fucalyptus marginata woodland over weeds
on Bassendean sands;

Peppermint Agonis flexuosa low woodland on coastal sands;
Eucalyptus marginaia and Banksia attenuata woodland,

Samphire flats north of the Leschenault Estuary; and

g 0 O o

Coastal Acacia shrubland and spinifex dunes,

These habitats are likely to support a range of native and introduced vertebrate fauna,
typical of the coastal South West of Western Australia (Christensen et a/, 1985; How
et af, 1987). Without conducting any fauna survey work there is little value in
attempting to compile a full listing of all species of mammal, birds and herpetofauna
that may be present in the area. Given the strategic level of this assessment, habitat
and distribution based assessment of potential occurrence has only be undertaken for
threatened fauna taxa (see Section 6.8.2.2).

6.8.2,2 Potential Threatened Fauna Species

In Western Australia, all native fauna species are protected under the Wildlife
Conservation Act 1930, Fauna species which are considered rare, threatened with
extinction or have high conservation value are specially protected under the Act. In
addition, some species of fauna are covered under the 1991 Australian and New
Zealand Environment and Conservation Council (ANZECC) convention, while certain
birds are listed under the Japan and Australia Migratory Bird Agreement (JAMBA)
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and the China and Australia Migratory Bird Agreement (CAMBA). Classification of
rare and endangered fauna under the Wildlife Conservation (Specially Protected
Fauna) Notice 1998 recognises four distinct schedules of taxa which are outlined in
Table 6-5.

s Table 6-5 Schedules of Conservation Significance Categories of Fauna

Species
Schedule Description
Scheduie 1 Fauna which are rare or likely to become extinct and are declared to be fauna
e in need of special protection s
Schedule 2 Fauna which are presumed to be extinct and are declared to be fauna in need
e e e s e Of SPECHal protection . ‘
Schedule 3 Birds which are subject to an agreement between the governments of Australia
and Japan relating io the protection of migratory birds and birds in danger of
. @Xtinction which are declared to be fauna in need of special protection
Schedule 4 Fauna that are in need of special protection, otherwise than for the reasons
mentioned in paragraphs (1), (2) and (3.

In addition to the above classification, CALM also classifies fauna under four
different Priority codes, which are detailed in Table 6-6.

m  Table 6-6 CALM Fauna Priority Classification Codes

Description
Taxa which are known from few specimens or sight records

Priority Code

Priority 1

Taxa with few, poorly known
populations on threatened langs.

Priority 2

Taxa with few, poorly known
populations on conservation lands, or
taxa with severat, poorly knawn

Priority 3

Taxa with several, poorly known
populations, scme on conservation
fands.

“Priority 4
Taxa in need of monitoring.

_populations not on conservation lands. i

from one or a few localities on iands not managed for
conservalion. The taxon needs urgent survey and evaluation
of conservation status before consideration can be given to
. .declaration as threatened fauna,

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. The taxon needs
urgent survey and evaluation of conservation status before

consideration can be given to declaration as threatened fauna,

Taxa which are known from few specimens or sight records
from several localities, some of which are on lands not under
immediate threat of habitat destruction or degradation. The
taxon needs urgent survey and evaluation of conservation
status before consideration can be given io declaration as
... threatened fauna.

" Taxa which are considered to have been adequately surveyed

or for which sufficient knowledge is available and which are

considered not currently threatened or in need of special
protection, but could be if present circumstances change.
These taxa are usually represented on conservation iands.
Taxa which are declining significantly but are not yet
{hreatened.

A search was commissioned of CALM Threatened Fauna database. Six species of
Schedule listed fauna and eight species of Priority fauna were identified as potentially
oceurring in the study area.

6.8.2.2.1

Dasyurus geoffroii — Chuditch

This species occurs in a wide spectrum of habitats and occupies a considerable home
range. The stronghold for this species tends to be in the more open jarrah forests and
woodlands south west of the project area, but there is a recent record from north of
Australind. This species potentially occurs both in the woodland habitats in the
eastern portion of the proposed wastewater pipeline route and the woodlands near the
preferred power station site.

Schedule 1 (Fauna which is Rare or likely to become Extinct)
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Pseudocheirus occidentalis — Western Ringtail Possum

The preferred habitat of this species comprises coastal peppermint woodlands. The
abundance and distribution of the Ringtail Pseudocheirus occidentalis is considerably
reduced since European occupation (How ef a/, 1987; Burbidge and de Tores, 1998).
It is now restricted to coastal and near coastal peppermint associations from the
Australind — Eaton area to Waychinicup National Park (Burbidge and de Tores, 1998).
How et al (1987) suggests that “Nowhere in the study area (coastal region from
Busselton to Albany) are dense populations of either possum species (Trichosurus
vulpecula and P. occidentalis) known to occur”. The denser woodland habitats
crossed by the proposed wastewater pipeling route where Agonis flexuosa formed a
dominant component are likely to provide a suitable habitat resource for this species.
A translocated population exists in nearby Yalgorup National Park.

Calyptorhynchus baudinii — Baudin's Cockatoo

This species is most common in the far South West of Western Australia where it
breeds. Breeding records come from the southern forests north to Cellie and east to
near Kojonup.

Baudin’s Black Cockatoo typically forms vagrant flocks and utilises the taller more
open, Jarrah/Marri woodlands where it feeds predominantly on marri seeds but also
takes wood boring grubs (Blakers ef @/, 1984). Saunders and Ingram (1994) ciaimed
that it is possible that the Baudin’s Cockatoo has not declined over the past 50 years.
However, like the Forest Red-tailed Black Cockatoo, forestry operations have the
potential to affect this species by reducing the availability of nest sites. In contrast,
Storr (1991) and Johnstone and Storr (1998) claim that this cockatoo has declined over
the past 50 years, but do not speculate as to a possible cause. It occurs only in low
numbers in the locality and is possibly an occasional visitor to the study area.

Calyptorhynchus latirostris — Cammaby’s Cockatoo

This species inhabits the South West of Western Australia with most breeding
occurring between the 350mm and 700mm rainfall isohyets (Garnett, 1992). The
preferred habitat is typically woodland where it preferentially feeds on plants of the
Proteaceae. Winter flocks also inhabit heaths. The species is considered to be scarce
and patchily distributed in the deep South West (Johnstone and Storr, 1998).

6.8.2.2.2  Schedule 4 (Fauha otherwise in need of special protection)

Fualco peregrinus — Peregring Falcon

The Peregrine Falcon is widespread across all of Australia, but only occurs at very low
densities and with a patchy distribution. It is known to favour open woodlands
amongst other habitats (Schodde and Tidemann, 1990) and may be an occasional
visitor to the woodlands and woodland margins of the study area. F. peregrinus is a
Schedule 4 species, indicating that while it is considered to require special protection,
it is not regarded as being in danger of extinction.

Morelia spilota imbricata — Carpet Python

This species is relatively widespread within the South West but typically not at high
density within this range. It is known to occur in Yalgorup National Park, and may
occur in the habitats of the power station study area and the proposed wastewater
pipeline route.
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6.8.2.2.3 Priority Fauna

Phascogale tapoatafa — Brush-tailed Phascogale (Priority 3)

The Brush-tailed Phascogale is a largely arboreal, carnivorous dasyurid that occurs in
a variety of regions in Australia with open, dry sclerophyll forests on ridges and
reliable rainfall patterns (Cuttle, 1996). The South West populations of Phascogale
tapoatafa are listed by CALM as Priority 3 and have recently been recorded in similar
habitats near Bunbury.

Isoodon obesulus fusciventer ~ Southern Brown Bandicoot (Priority 4)

This species is locally common in dense swamps in the South West of the state and
has recently been downgraded from Schedule 1 to a Priority 4 species. A translocated
population of this species occurs in the Leschenault Conservation Park. The species
typteally requires dense understorey vegetation to persist and may occur in the denser
woodland vegetation occurring along Marriott Road.

Macropus irma — Western Brush Wallaby (Priority 4)

This species is common in open northern Jarrah forest associations, but was not
recorded on any of seven south coastal communities surveys detailed by Christensen
et al (1985) and 1s regarded by these authors as typically absent from high rainfall
areas with dense closed understoreys. It is possibly present in the coastal woodlands
crossed by the proposed wastewater pipeline route.

Calvpiorhvnchus banksii naso — Forest Red-tailed Black Cockatoo (Prigrity 3)

A Priority 3 species, the Forest Red-tailed Black Cockatoo has seriously declined in
numbers since European settlement (Saunders and Ingram, 1994). Causes included
clear-felling and 80 year cut rotation forestry practices which could significantly
reduce the number of large tree hollows (Saunders and Ingram, 1994), Storr (1991)
reports that the species was formerly common and is now uncommon and patchily
distributed. The species utilises Jarrah — Marri woodlands and is likely to occur in
such habitats both along the proposed wastewater pipeline route and within the
preferred power station site.

Falsistrellus mackenziei — Western False Pipstrelle (Priority 4)

This bat species occurs in the high rainfall regions of the South West including the
Swan Coastal Plain. The species is known to occur nearby around Lake Clifton and
may utilise the open woodlands of the study area.

Thinornis rubricolis rubricolis — Hooded Plover (Priority 4)

This migratory bird species has been recorded from the margins and shallows of
Leschenault Estuary. It may occasionally stray into samphire habitats crossed by the
proposed wastewater pipeline route but is unlikely to be reliant on these areas for core
habitat requirements.

Numenius madagascariensis — Eastern Curlew (Priority 4)
Similar to the Hooded Plover, this bird species has also been recorded from the
shallows and margins of the Leschenault Estuary,

Strategies to minimise potential impacts on fauna and fauna habitats are discussed in
Section 7.3.2.2.
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6.9 Marine

A water-cooled combined cycle power station developed at Kemerton may have the
potential to impact on the marine environment through ocean disposal of wastewater
from blow-down from the cooling system (refer to Section 4.5.4 and 5.4.5). As
discussed in Section 4.5.4, the preferred option for wastewater disposal from the
power station would be through the common user centralised wastewater treatment
facility for Kemerton Industrial Park proposed by the Department of Minerals and
Petroleum Resources, Office of Major Projects. However, given the uncertain timing
of the proposed power station development and of the construction of the centralised
wastewater freatment facility, the option of disposal of wastewater through the
existing Collie Power Station ocean outfall facility is considered within this report.

The Collie Power Station ocean outfall was commissioned in mid 1998 and significant
discharge from the outfall did not commence until January 1999. The outfall extends
approximately 800m offshore and is attached to concrete blocks on the sea bed. The
end of the outfall pipeline consists of a linear diffuser lying in 10m of water. Since the
commencement of discharge to the marine environment, a monitoring program has
reported no significant impact on water or sediment quality nor bicaccumulation in
mussels deployed at the site (Pacific Western, 2000).

The Collie Power Station ocean outfall discharges into the ocean offshore just south of
Buffalo Road, north of the Leschenault Estuary (Figure 4-6). The area around the
outfall consists of a gently sloping seabed. The depth of the water increases gradually,
reaching a maximum depth of 20m approximately 6km offshore (SECWA, 1994).
The seabed then remains relatively flat up to the edge of the continental shelf, which is
approximately 90km offshore.

There are no well developed reefs in the immediate vicinity of the outfall (SECWA,
1994).

Millennium Inorganic Chemicals (MIC) also discharges wastewater into the ocean
near the Colliec Power Station ocean outfall. Due to the distance between the two
outfalls (approximately 500m), there is no interaction of effects between the waters
discharged from the Collie Power Station ocean outfall and the MIC outfall.

6.9.1 Water Quality Survey

A water quality survey was undertaken in the marine environment adjacent to the
existing Collie Power Station ocean outfall on May 30", 2001 by Sinclair Knight Merz
staff and the Marine and Freshwater Research Laboratory (MAFRL) on behalf of
Western Power. The purpose of the survey was to obtain the following information:

@  Atmbient physico-chemical data (temperature, salinity, dissolved oxygen, pH and
turbidity); and

@ Chemical composition data (metals, major anions and major cations).

The study area is shown in Figure 6-7, which also indicates water sampling locations.
A total of three water quality stations were sampled.
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m  Figure 6-7 Marine Water Quality Survey — Sampling Locations

The water quality in the vicinity of the existing Collie Power Station ocean outfall was
found to approximate the physical and chemical properties of typical coastal waters
tor the region (Table 6-7).

®  Table 6-7 Water Quality in Bottom Waters in the Vicinity of the Existing
Collie Power Station Ocean Outfall and Compared with Typical Values

Parameter .. Unit - Water Sampiing Locations’ - [- Fypical .=
R e WS-300N Ws-Outlet | 'Ws-a00s | - Values®
____Temperature °c 17.9 18.0 17.9 15-24
Sl %o Al o381 331 )
.DissolvedOxygen | mgl | 73 7.3 7.3
S - SR | e 208 ......5:08 809 i
Turbidity NTU 26 2.8 2.9

Note:
1) Water quality sampling undertaken by Sinclair Knight Merz in May 2001.
2) Typical reference values from Sinclair Knight Merz (1998).

The winter scawater temperature profile at the study site is presented in Figure 6-8
and is based on 15-minute recordings made during August 1998 (Sinclair Knight
Merz, 1998). The median, 20" percentile and 80" percentile values were calculated
from the 1998 data set and are also plotted in Figure 6-8,
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Source: Sinclair Knight Merz (1998)
m  Figure 6-8 Winter Seawater Temperature Profile

One of the major influences on the water quality in the region is the input of waters
from the Leschenault Estuary, which discharges to the south and is carried by the
prevailing currents northward through the area. Winter discharge from the Estuary is
highly turbid and contains nutrients from the surrounding catchment. The absence of
any high relief reef to the west of the area means that the effects of seas and swell
significantly influence sediment resuspension and thus turbidity (Sinclair Knight
Merz, 1998). The delayed influence of sea and swell wave height on turbidity can be

seen in Figure 6-9.
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Source: Sinclair Knight Merz (1998)

m  Figure 6-9 Winter Ocean Turbidity and Wave Height Profile
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The temperature and salinity regime in the area is also highly influenced by the
discharge from the Leschenault Estuary due to colder brackish water flowing
northward through the area in winter. Often a density gradient results with warmer
more salty water being trapped below a colder brackish layer.

6.9.2 Benthic Habitat Survey

A benthic habitat survey was conducted by Sinclair Knight Merz on behalf of Western
Power in the vicinity of the Collie Power Station ocean outfall. The purpose of the
survey was to obtain the following information:

a  Percentage cover of the seabed by various habitat categories; and

0 An overall assessment of the health of the benthic habitat adjacent to the existing
outfall.

6.9.2.1 Methodology

Field investigations were undertaken on May 30" and 31*, 2001 by Sinclair Knight
Merz and MAFRL staff. A total of 14 video transects were sampled. The study area is
shown in Figure 6-10 which also indicates video transect lines.

378400 E 378600 E 3766800 € 377000 E

Millennium inorganic
Chemicais’ Outfalf \

6356600 N " + -

By

™~

Collie Power Station
Ocean Qutizil

KEY

-+ Video transect fine

m  Figure 6-10 Marine Survey — Video Transect Locations

Underwater video footage of the site was acquired by movement of the video camera
atong 50m transects. Divers maintained a constant speed with the video maintained
approximately 0.5m above the seabed. This obtained a transect width of around 0.6m
and provided an area of 30m”.
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The video recording was captured to an electronic file and then stored on a compact
disk. The Sinclair Knight Merz Video Transect Analysis System then retrieved the
electronically recorded transect for analysis. The program requires input of transect
start and finish (frame number), location, replication number and site location. It then
proceeded to randomly select the specified number of frames (200), each allocated
with a randomly placed spot.

The benthos occurring under the random spot were identified to an appropriate
taxonomic level and entered into a database. Most fauna in the study area was either
cryptic or very sparse, therefore, the quantification of habitat was based on the
following categories:

0 Bare sand;

Pavement;
0 Macroalgae;
©  Seagrass; and
1 Detritus.

Benthic codes were assigned to respective spots according to the habitat type beneath
it. Codes were retrieved from the Videocode database. Once codes were assigned and
the respective frame completed, the program advanced to the next randomly selecied
frame along the transect and the process was repeated until the designated number of
frames were completed. The program then computed percentage cover of each habitat
category.

6.9.2.2 Results

The percentage cover of the seabed along the 14 transects is presented in Table 6-8
and graphically in Figure 6-11.

» Table 6-8 Percentage Cover of Benthic Habitat

Benthic Categories (% Cover)
Transect Sand Pavement Detritus Macroalgae Seagrass
1 8% | 8% h % 8% L 51%
2 - B3% - 0% 8% 2% | MM%
. S 46% 0% 2% 8% 47%
6 59% 1 0% 2% 1 3% 3% ]
8 7% 0% ) 1% 1% 158%
1o ..58% % g 4% | 14% 1 24%
La e 8% 4%y 4% B
12 ] 75% % ) 5% 14% 1 1%
14 93% 4% 2% 2% 0%
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m  Figure 6-11 Benthic Habitat Cover

The habitat in the vicinity of the existing Collie Power Station ocean outfall varies
with distance from shore. The nearshore habitat is dominated by bare sand overlying
limestone pavement. Further offshore, predominantly sand and pavement habitat has
patches of low relief reef and sparse seagrass (Posidonia angustifolia). Seagrass
meadows are generally confined to offshore areas (greater than 600m) due to the
sediment mobility and the presence of pavement, low relief reef and very coarse
sediments. Seagrass meadows within [km of shore in the area are often sparse while
those further offshore in deeper water (12 — 15m) are more dense. The high energy
nature of the area often leads to significant sediment transport and often seagrass
meadows are undermined in the process (Sinclair Knight Merz, 1998).

There is a significant seagrass community to the west of the existing outfall,
principally to the north of or in line with any potential extension of the outfall. The
seagrass in the area is largely of one species, Posidonia angustifolia, that is commonly
found in waters of 10 to 30m depth and often forms meadows with a sparse density.

The seagrasses in the vicinity of the outfall were found to be in a healthy condition
with low epiphyte loads and no signs of leaf damage. There was no obvious
difference between the seagrass along the existing outfall and that further to the west.

The existing outfall appears to have had little affect on the adjacent seagrasses. The
outfall was purposely positioned to minimise being laid over meadows, however, the
effluent has no physical or chemical properties that would harm seagrasses. It is only
the footprint of the concrete blocks that support the pipeline that would impact on
seagrasses beneath it. The pipeline and outfall are raised above the seabed and as a
result have not significantly affected sediment transport or deposition.

A discussion on the potential impacts on the marine environment and proposed
management and monitoring strategies is provided in Section 7.3.3 and 8.3.1.

WV01833.200:R56RJBS6.00C Final PAGE 6-31

<D

Western Power



<D

Western Power

WESTERN POWER CORPORATION
Strategic Planning for Future Power Generation
Kemerton Power Station

Strategic Environmental Review

SINCLAIR KNIGHT MERZ

6.10 Socio-Economic Environment

Due to the close proximity of the Kemerton Industrial Park to the City of Bunbury, it
is assumed that the majority of the construction and operation workforce would reside
in Bunbury and nearby areas. As such, details of the socio-economic environment are
provided for the Bunbury-Wellington region, which covers 6,125km’ and comprises
the local government areas of the City of Bunbury, and the Shires of Capel, Collie,
Dardanup, Donnybrook-Balingup and Harvey.

6.10.1 Economic Overview

The Kemerton Industrial Park is situated in the Bunbury-Wellington region, one of
four sub-regions which make up the South West region of Western Australia. The
economic activity of the Bunbury-Wellington region is undergoing a rapid change of
emphasis from rural based agricultural activities to mining, processing and tourism.
The majority of the workforce is employed (n industries that make the most significant
contribution to the region’s economy, which include mineral extraction, agricuiture,
manufacturing and tourism. The Bunbury-Wellington region produces 37% of the
State’s mineral sands in terms of total value and alf of the State’s coal, Approximately
20% of the value of WA’s alumina is produced in the region and, together with coal
and mineral sands, is worth $661 million (BSD Consultants, 1997).

The principal economic statistics for the Bunbury-Wellington region are displayed in

Table 6-9. Mineral extraction, processing and manufacturing is the largest contributor
to the South West regionai economy, at approximately $1.0 billion per annum,

®  Table 6-9 Summary of Bunbury-Wellington Regicn Economic Statistics

Population

+«  Estimated Resident Population (2001) s 78690

. Poputation Growth Rate (2000-2001) e 26%
(2000-2001) . 2.6%

. Population Projections: 2008, 2011, 2016 . 85,000; 92,000; 98,500

Labour Force (September Quarter 2001}

¢ Number Unemployed e 2,686

. Labour Force » 41,599

¢« Unemployment Rate (South West Region) ¢« B85%

. Employment Rate (South West Region) . 93.5%

Agriculture

¢ Value of Agricultural Production (1998/99) e $173,863,267

Building & Construction (2000/01)

s Total Value of Building Approvals +  $123,494,000

- Residential - $82,327,000
- Non-Residential - $41,167,000

Forestry (1999/00)

o« Pelivered Value of CALM Log Production in SW Region +«  $87,078,000

Mining (1988/00)

e Total Mining — Tonnes « 9709981

«  Total Mining — Value +  $1,120,891,807

Tourism (2000}

+  Total Tourist Expenditure in South West Region *  §563,000,000

+«  Total Visitors to South West Region . 1,601,500

Property Values (2000}

+  Average Sale Value of Dwellings (Bunbury) * 3144652

Source: South West Development Commission (2002}
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The unemployment rate in the South West Region is consistently lower than the
Western Australian State average (SWDC, 2002).

The economic benefits associated with the development of additional generating
capacity on the South West Interconnected System (SWIS) are highlighted in Section
2.2,

6.10.2 Tourism and Recreation

Tourism is a growing sector of the economy of the Bunbury-Wellington region. In
particular, Bunbury is a centre for tourism in the South West region of Western
Australia.

The wetlands surrounding Kemerton Industrial Park are potential recreational areas,
however public access to these wetlands is currently limited to defined routes and
viewpoinis {or ‘lock-outs’). These wetlands are mainly located within the buffer area
of the Park and wouid not be directly impacted by the proposed development.

Myalup, Binningup, Buffalo Beaches and Leschenault Estuary are popular
recreational areas. Recreational activities undertaken around these areas include
sightseeing, shore and boat based fishing, swimming and diving,

A discussion on the potential impacts on tourism and recreational areas and the
proposed management strategies is provided in Section 9.3.
6.10.3 Visual Amenity

The Kemerton Industrial Park includes a parkland buffer area located between heavy
industry and surrounding land uses. This buffer area comprises:

a  Appropriate landscaping of industrial development;

Maintenance of the existing woodlands and parklands;

0 Establishment of plantation buffers;
a  Conservation of wetlands; and
& Provision of appropriate recreational facilities.

The landscaping, maintenance and establishment of vegetated areas would minimise
the aesthetic impacts of developments on surrounding neighbours.

Future industries establishing within the existing industrial core are expected to be
visible from residences along Ridgeview Way. These residences are occupied by
tenants of LandCorp on short-term lease arrangements. Residential use of these
properties will cease in due course as the development of the Kemerton Industrial Park
proceeds.

The closest major public thoroughfare is the Old Coast Road, which travels north
south approximately 6km west of the preferred site, The Kemerton core industrial
area is shielded from the Old Coast Road by two dunal ridge systems and a vegetated
buffer zone.
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A discussion on the potential visual impacts from the power station development and
proposed management strategies is provided in Section 9.4.

6.10.4 Transport Network

Kemerton Industrial Park is located approximately 2-hours south of Perth and 20-
miinutes north of Bunbury. Bunbury is serviced by an extensive network of roads and
highways. Major roads in the area include the South Western Highway and Old Coast
Road, both of which are under the control of Main Roads Western Australia, Old
Coast Road is a dual carriageway for most of the distance between Bunbury and
Kemerton and some of the distance between Kemerton and Perth, while the South
Western Highway is a single carriageway. A commitment has also been made to
construct the Peel Deviation, a rapid transport link from Bunbury to Perth, by 2005
(SWDC, 2002). Wellesley, Treasure and Marriott Roads are the main roads that
provide access into the Kemerton Industrial Park.

There are no rail facilities that service the Kemerton Industrial Park although
provision for a corridor through to the South West railway line has been made in the
Structure Plan for the Kemerton Industrial Park expansion.

The Kemerton Industrial Park is located less than 20km from the Port of Bunbury,
which is used to handle silica sands from Kemerton, in addition to other cargo from
the area.

Airports exist at both Bunbury and Busselton, while Manjimup, Margaret River and
Augusta have sealed airstrips,

A discussion on the proposed transport strategy for the construction and operational
phases of the power station and the proposed management strategies is provided in
Section 9.5.

6.10.5 Health and Education

Health facilities servicing the Kemerton area are predominantly located in Bunbury.
Hospitals, specialist medical facilities and community based health services are
available in Bunbury, in addition to retirement villages and other aged care facilities.
Both public and private facilities are available.

The closest educational institutions available to the Kemerton area are also located in
Bunbury. Both government and private facilities are available for pre-primary through
to secondary students. The Bunbury campus of Edith Cowan University and the South
West Regional College of TAFE are available for tertiary students. TAFE centres are
also located at other smaller towns, including Collie and Harvey.

6.10.6 Minerals and Energy

Extensive mining ventures in the Bunbury-Wellington area make mineral extraction,
processing and manufacturing the largest indusiry sector in the area (SWDC, 2002).
In 1999/2000, almost 10 million tonnes of minerals were mined, which was valued at
over $1 billion (Table 6-9).

Natural gas is supplied to the area via the pipeline from the North West Shelf. Bulk
quantities of gas are provided to the Worsley Alumina refinery and other large
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industries in the area. The natural gas pipeline runs through the Kemerton Industrial
Park, adjacent to the preferred power station site.

Further discussion of the potential social impacts on the lfocal community and
proposed management strategies is provided in Section 9.2,

6.11 European Heritage

A search of the Register of Heritage Places, kept by the Heritage Council of WA and
the Register of National Estate Database kept by the Australian Heritage Commission,
was undertaken, and no European heritage sites were found within the vicinity of the
proposed power station or associated infrastructure. The closest sites are Upton
House, Australind and the Cathedral Avenue and Wetlands and Cooks Park
Farmhouse Buildings in Leschenault.

Several properties in the Kemerton locality (including Upton House) have been
identified in the Shire of Harvey’s Municipal Inventory. Of these, the closest property
is Runnymead (or Monastery) homestead, which is located on the corner of Wellesley
and Runnymede Roads just to the south east of Myalup Swamp, near to the boundary
of the Industrial Park (Figure 6-12). This homestead is well removed from the
proposed development.

6.12 Aboriginal Heritage

McDonald Hales and Associates was commissioned by Sinclair Knight Merz to
undertake a review of Native Title and Aboriginal heritage constraints associated with
the preferred power station site and the section of the proposed wastewater pipeline
route outside of the Kemerton Industrial Park. The objectives of the study were:

@0 To document any known or potential Native Title and Aboriginal heritage issues
arising from the proposed development;

@ To provide the proponent with strategic advice and recommendations on the
management of known or potential Native Title and Aboriginal heritage issues;
and

0 To advise the proponent of their statutory obligations under the Aboriginal
Heritage Act 1972 and other relevant legislation.

6.12.1 Regional Ethnographic Context

Despite the large number of known and dated archaeological sites in the South West
(Hallam, 1977; Ferguson, 1985; Smith, 1993; McDonald, Hales and Associates,
1994a, 1994b; Lilley, 1993), there have been surprisingly few studies undertaken at a
regional scale of analysis. Most research to date has focused on the investigation of
single sites or site complexes, from which somewhat unsubstantiated diachronic
models of Aboriginal settlement and subsistence have been extrapolated (see for
example C. Deortch, 2000; J. Dortch, 2000; Ferguson, 1985; Lilley, 1993; Schwede,
1990; Smith, 1993; O’Connor, Veth and Hubbard, 1993). As a consequence of these
limitations in contemporary research, our understanding of the archaeology of the
South West of Western Australia remains somewhat nebulous, with many questions
and issues to be adequately addressed.
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Berndt (1979), drawing on Tindale’s analysis, argues that the Southwest of Western
Australia was occupied by thirteen ‘tribes’ or socio-dialectal groups, which formed a
discrete socio-cultural bloc. In contrast, Bates (1985) contends that a single ‘tribe’,
which she referred to as the Bibbulmun, occupied the South West. Local groups were
distinguished by dialectal and other names. South West Aboriginal people now
generally refer to themselves as Nyungar (a term meaning man or person), recorded by
Bates and other early observers.

Tindale (1974) believed that the area comprising the Kemerton Industrial Park had
traditionally been a part of the territory of the Pindjarup [Bindjared] ‘tribe’ or socio-
dialectal group.' Tindale (1974) describes the Pindjarep territory as lying between:
“Pinjarra to Harvey and Leschenault Inlet and the lower reaches of the Murray River.”
Bates (1985) reports that the Bunbury district was occupied by the Burrong wongi.

Ethnohistorical data suggests that there was a great deal of movement in the coastal
groups. The nature of individual and group movement generated a fluid local
population with somewhat permeable territorial boundartes. Movement along ‘runs’
corresponded to pads connecting the metropolitan wetlands and rivers and extending
from Perth to south of Rockingham, Mandurah and the Murray River {Hammond
1933). Given the availability of water and food resources, it is plausible that wetlands
were the most intensely occupied areas with wells dug close to swamps to filter water
and edible swamp vegetation. As they provided both access tracks and resource
availability, site concentration is generally higher around waterways. O’Connor,
Quartermaine and Bodney (1989) refer to the Serpentine/Murray and Peel Inlet-
Harvey Estuary and the Brunswick/Collie River systems as ‘runs’ along which
Aboriginal families camped and collected resources. At favoured poinis along these
access ‘runs’, Aboriginal families had campsites whose location, in some cases, has
been retained through oral history.

6.12.2 Previous Aboriginal Heritage Research at Kemerton

Numerous Aboriginal heritage surveys in the Kemerton region have been conducted
over the past 30 years. However, the coverage of these investigations with respect to
the preferred power station site and wastewater pipeline route has been selective,
covering the parts of the proposed wastewater pipeline route that run along Marriott
Road and Old Coast Road. No archaeological sites were found during these surveys.

The most relevant of these surveys to the preferred power station plant site is that by
Pearce and Mulvaney in 1983, who undertook Aboriginal heritage investigations in
relation to the proposed Kemerton Industrial Park, which extended from Marriott
Road north to Treasure Road. No archaeological sites were found within the proposed
development area. This was attributed to “the lack of permanent sources of surface
water on this land, which is all sandy and nearly all well elevated above the
surrounding country.” While Pearce and Mulvaney (1983) conclude that “it is
unlikely that significant archaeological material would occur within this area”, several
isolated flaked stone artefacts and clusters of artefactual material were identified by
survey in adjacent areas, most notably along the Old Coast Road and Marriott Road.

! in his 1940 article Tindale conciuded that the area was occupied by the Kancang

[Ganeang]. He later (1974:244) suggests that the tribe “in later days they went west to the
coast”.
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The most recent Aboriginal heritage investigations to have been conducted in the
vicinity of the proposed wastewater pipeline route is Quartermaine’s (2000) survey of
the proposed Kemerton Wastewater Treatment Plant and associated infrastructure.
The wastewater treatment plant is located on Lot 101 Marriott Road, and encompasses
an area of approximately 60ha, 2ha of which would actually be occupied by the
wastewater treatment plan site. Two pipeline options (one involving a 1.25km
alignment east along Marriott Road to the Millennium Chemicals site; the other a Skm
alignment following Rosamel Road and the Old Coast Road to Springhill Road) and a
woodlot wastewater disposal area (located west of Old Coast Road between Springhill
Road and Binningup Road; cf. McDonald Hales and Associates (1993)) were also
surveyed. No Aboriginal sites were identified during this survey. As with previous
studies, this was largely attributed to past Aboriginal land use practices, although post-
depositional processes and infrastructure development are also implicated.

6.12.3 Aboriginal Heritage Sites

A search of the Department of Indigenous Affair’s Register of Aboriginal Sites was
conducted. This contains the approximate locations of significant Aboriginal sites.
Fifteen Aboriginal sites were found to be located within a Skm radius of the proposed
development (Table 6-10 and Figure 6-12). Of these sites, three (sites 4885, 4886
and 15371} were found to be located within the vicinity of the proposed route of the
wastewater pipeline.

m  Table 6-10 Summary of Previously Recorded Aboriginal Sites within a 5km
Radius of the Proposed Development

Site Site No. Site Name Status | Access | Reliability Site
iy Type Type
..4443 1 802741 | . ... MelletCresk ! WO YL ART
cAssa b os01841 | Old CoastRoad 1 ! o . R ART
4886 | 501842 | OWCoastRoad2 1 1 O.. LR LART
.Aasse 1 50184 ..OldCoastRoad3 = { 2O LR JART
Lagsr 1 osoiedd | MariotRoad L] e B b ART
5803 | 500350 | Harvey/Brunswick Junction 61 I L2 LY ART
/5804 | S00381  Harvey 62/Brunswick Junction Road & | o LV LUART L
..5805 | 500352 : Harvey 53/Brunswick Junction Road A WU SOE SO~ _ART
- 5808 S00353 | Harvey B4/Brunswick JunctionRoad | | o u _ART
5807 | 500354 1 Harvey 55/Brunswick Junction Road ! O LML L ART
5808 | 500355 |  Brunswick Junction 56 | 29 u ART
5809 | S00356 | Brunswick Junction57 |l O b U T UART
5810 1 500357 | Brunswick Junction88 1 | C u | ART
15371 | 803083 | | Australind: Buffelo RoadBurial | 1 | O LR L GBUR
17776 - Brunswick River | C R M
Key:
} = Interim (in process of being assessed) ART = Artefact
O = Open Access C = Ceremoniai Site
U = Unreliable locaticn BUR = Burial Site
R = Reliable location M = Mytholcgical Site

Site 4885 (Old Coast Road 2) is reposted by Pearce and Mulvaney (1983) as a cluster
of five quartz artefacts located on a low dune ridge bisected by the Old Coast Road,
approximately lkm south of Marriott Road. This site is located in the immediate
vicinity of the proposed wastewater pipeline route.

Site 4886 {Old Coast Road 3) is reported as an extremely low-density artefact scatter
located approximately 1.2km south of Marriott Road on the eastern side of Old Coast
Road. As with site 4885, this site was located in yellow sand on the slope of a road
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cutting through a low sand ridge. This site is located in the immediate vicinity of a
section of the proposed wastewater pipeline route.

Site 15371 (Buffalo Road Burial) comprises partial human skeletal remains originally
identified in March 1998 during the installation of the Collie Power Station
wastewater pipeline. Initial police forensic advice indicated that the skeletal material
was Aboriginal. Further investigations were undertaken by a qualified archaeologist
under the supervision of local Aboriginal clders, and resulted in the recovery of partial
remains. It was concluded that the skeletal material was probably introduced into the
area during the construction of a car park some years earlier (Corsini, 1998). As such,
the original provenance of the skeletal material remains unknown. The skeletal
material was reinterred in 2 grass covered area in the centre of the car park, and is
today commemorated by a memorial plague.

Due to the lack of detailed survey coverage, it is likely that the Aboriginal heritage
potential of the Kemerton area has not been fully realised. Given this, the Preferred
Bidder would need to take appropriate steps to ensure on-going compliance with the
provisions of the Aboriginal Heritage Act 1972. Proposed strategies to minimise
potential impacts on Aboriginal heritage are discussed in Section 9.6.2.

6.12.4 Native Title Claims

A review of the Native Title Claims database maintained by the Department of Land
Administration by McDonald, Hales and Associates (2002) revealed that the proposed
wastewater pipeline route is encompassed within one extensive native title claim
{Native Title Reference WC98 058: Gnarla Karla Booja) represented by the Noongar
Land Council. The Native Title Act 1993 provides a regime for determining whether
native title exists over particular areas of land or waters, for validating certain past acts
of government and for regulating future acts which may affect Aboriginal rights in
land. Claims for compensation are also provided by the legislation, administered by
the National Native Title Tribunal, which is essentially a negotiating and mediating
body. Contested claims under the Native Title Act are to be determined in the first
instance by the Federal Court.

As yet, there has been no native title determination that relates directly to claims
covering Kemerton, however land covered by valid freehold grant (as is the preferred
power station site) is not subject to native title, whereas Vacant Crown Land is.
Further, a long history of use that is inconsistent with native title rights, such as may
be characteristic of the Kemerton area, also extinguishes native title. As noted above,
the situation remains unclear in respect of certain categories of leasehold (including
pastoral leases) and reserves. Once further precedents have been established, the
actual impact of potential areas of native title on development in the Kemerton area
would become easier to determine.

Should native title persist in the areas proposed for the wastewater pipeline corridor,
the Native Title Act provides a mechanism for validating the development that is
consistent with the rights of the Native Title claimants. Subdivision K of the Native
Title Act sets out a mechanism for validating projects that are designed to provide
‘facilities for services to the public’, which includes power supply and associated
infrastructure (Section 24K A (2e)). Actions necessary to construct a ‘public facility’
are validated if they satisfy the following criteria: '
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O Native title holders/claimants have reasonable access to the land, taking into
account health, safety and operations issues (Section 24K 1(c));

O An adequate state mechanism acts to protect places of Aboriginal heritage
significance (Section 24K.A 1(d)(i1)); and

@  Adequate notice of the project and an opportunity to comment is provided to the
native title holders/claimants.

Compensation is payable for any impairment of native title rights under Section 24KA
5 by the State government (Section 24K AB(i1)) unless the government has specifically
legislated to transfer the burden of compensation to another party.
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7.

7.1

Kemerton Power Station Western Power
Strategic Environmental Review

Construction Impacts, Management and
Monitoring

Introduction

The following section identifies the typical construction activities that would be
undertaken during the construction of the power station and addresses each of the key
environmental issues associated with these activities. The potential impacts have been
identified and generic management and monitoring strategics to be implemented by
the Preferred Bidder have been detailed.

The generic management and monitoring strategies provided represent the minimum
standard that the Preferred Bidder will be required to implement. As outlined in
Section 1.5, the proponent will also be required to gain approval for the project under
Scction 38 of the Environmental Protection Act 1986 and it is anticipated that specific
management and monitoring strategics would be developed as part of this approval
process.

In addition, to ensure that these management objectives are fulfilled, the Preferred
Bidder will be required to devclop and implement an Environmental Management

Management
Comumitment 1: The

Plan (EMP) for the construction and operation of the power station and associated Preferred Bidder will be
infrastructure to address the specific details in relation to management and monitoring required 1o prepare an
strategies provided in Sections 7 and 8 of this document. The Construction  Environmental
Management Plan will be required to be prepared prior to the commencement of  Management Plan for the
construction and the Operations Management Plan will be required to be prepared  construction and

prior to the commencernent of operations. operational phases of the

7.2

project.

Summary of Construction Activities

Construction activities would typically consist of:

b g Gc 0o c g

g 0 G 0 o

Site clearing and ievelling;

Set up of site amenities (offices, ablutions, kitchen);

Establishing waste handling and disposal facilities and procedures;
Establishing temporary power and water supplies;

Construction of internal roads and hard stands;

Construction of foundations including possibly an on-site concrete batching plant
{depending on size of power station);

Delivery of plant to site including all major and minor iterns;
Construction and erection of plant;

Construction of drainage systems;

Construction of waste water treatment and discharge facilities;

Construction and erection of gas lateral to power station (by the gas supplier);
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g Construction and crection of power transmission lines from the station (by
Western Power);

Construction and erection of liquid fuel storage facilities;

Removal of temporary waste handling facilities;

c o o

Construction of any landscaping;
Establishing security, fencing and procedures;
Establishing safety and first aid procedures;

Establishing environmental management and emergency procedures; and

0 0 o g

Site clean up.

The remainder of this section identifies the potential impacts of the above mentioned
activitics, along with generic management and monitoring strategics.

7.3  Biophysical Environment
7.3.1  Terrestrial Flora and Vegetation
Management Objectives

0 Muanage the abundance, species diversity, geographic distribution and
productivity of vegetation communities; and

O  Protect Declared Rare und Priority Flova, consistent with the provisions of the
Wildlife Conservation Act 1950.

7.3.1.1 Potential impacts

During the construction phase, direct impacts on flora and vegetation would result
from clearing for the power station site, construction laydown areas and corridors for
access roads, infrastructure and the wastewater pipeline. The extent and significance
of these impacts would largely depend on the final layout of the power station and
corridor locations, and the significance of the vegetation and flora in the areas cleared.
A description of the terrestrial flora and vegetation of the preferred power station site
and the wastewater pipeline corridor is provided in Section 6.8.1.

The preferred power station site is largely unconstrained with respect to significant
vegetation flora based on the available information and the work carried out by Biota
Environmental Services in 2002 {(Biota Environmental Services, 2002). The preferred
power station site is predominantly under Blue Gum Plantation, which has little or no
conservation value. As this plantation will be of harvestable age in 2016, the
Preferred Bidder would be required to resolve issues regarding the commercial
implications of a possible early harvest with the Forrest Products Commission.

The remnant vegetation in the southern portion of the preferred site has been
previously assessed by the Environmental Protection Authority (EPA) in their review
of the Concept Plan for the expansion of the Kemerton Industrial Park, and included
within the industrial core (WAPC, 2000a). There has been no Declared Rare Flora
(DRF) or Priority Flora recorded on the site and the recent survey by Biota
Environmental Services classes this vegetation as being in Good to Poor condition
(Biota Environmental Scrvices, 2002). More detailed scasonal work should, however,
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be completed on the site prior to finalising the design of the power station to confirm
this.

The conceptual power station layout shown in Figure 5-1 on the preferred site would
result in approximately 2.5 hectares of native vegetation being disturbed. In
developing this conceptual layout, the disturbance of native vegetation on the south of
the site has been minimised. This layout was placed as far to the north as far as
possible, subject to compliance with the noise criteria at the northern boundary, There
may be further scope for the Preferred Bidder to reduce the impact upon the native
vegetation through refinement of the layout during the detailed design phase.

For the proposed wastewater pipeline corridor, it would be necessary to remove
vegetation for construction of the pipeline in some locations along the corridor.
Construction clearances in typical Western Power corridors are shown in Figure 7-1.
The maximum width of arca that would be disturbed is approximately 11m (which
includes an access track), however only a S5m casement would be required for long-
term access and the remainder of the corridor would be rehabilitated following
construction.

Permanent
easement 5 m

Trench
spoil

ﬁﬂmmi[ | g

4m Im 4m

11 m preferred

{4 m minimum over shod distances)

m  Figure 7-1 Typical Construction Corridor

The route options for the wastewater pipeline corridor route are discussed in Section
4.5.4.2. Bascd on the vegetation and flora study undertaken by Biota Environmental
Services (Biota Environmental Services, 2002), a number of areas of potential
conservation value occur within the proposed wastewater pipeline corridor. These
could be potential development constraints and should be taken into consideration by
the Preferred Bidder as detailed planning and design progresses. The features of
potential conservation value along the pipeline route occur mainly along the Marriott
Road section of pipeline and include:

0 The relatively intact arcas of vegetation in the Marriott Road section and coastal
section;
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o The presence of two species of Priority 3 Flora in the Marriott Road section
(Acucia semitrullata and Lasiopetalum ?membranaceumy); and

@ The high potential for currently unidentified populations of annual (spring
flowering) DRF and Priority Flora in the Marriott Road section.

Further details on the significance of the vegetation at the plant site and along the
wastewater pipeline corridor is given in Section 6.8.1.

Given the strategic nature of this assessment, specific impacts associated with power
transmission lines or the gas lateral have not been assessed in this document.
Assessments of and management strategies for any clearing for new transmission line
corridors and gas laterals would be undertaken by Western Power and the gas supplier
in a separate approvals process and have not been considered in this assessment,

There is also the potential for indirect impacts to flora and vegetation during the

construction phase through the following:

0 Dust deposition on vegetation;

0 Potential spread of dieback (Phytophthora species);

o Potential introduction and spread of weed species; and

@ Potential leakage or spillage of environmentally hazardous materials or
hydrocarbons.

7.3.1.2 Management Strategies

The Preferred Bidder would be required to include clearing management strategies as
part of the Construction Management Plan, which would be implemented throughout
the duration of the construction phase. In particular, the following strategies (or
equivalent) would be required to minimise the impacts on flora and vegetation:

0 The extent of vegetation removal would be minimised as far as practicable by
designing the layout of the plant and construction lay-down areas to minimise
disturbance;

0  The route of the wastewater pipeline would be selected to minimise the extent of
vegetation removal and the avoidance of significant vegetation. Where possible,
the route would follow disturbed ground or existing infrastructure corridors;

0 A rare flora search would be conducted over the entire area to be disturbed prior
to any clearing. If any DRF species are found within the pipeline corridor, the
route would be changed where practicable to avoid any impact on these plants
and the Department of Conservation and Land Management (CALM) consulted
in respect of alternative management mechanisms such as relocation of plants;

O Areas to be cleared would be marked in the field to avoid unnecessary arcas
being cleared;

0 A site rehabilitation plan would be developed and, where possible, disturbed
areas would be rehabilitated with species native to the area,

O A dieback hygiene plan would be implemented,;
0 A weed management and control plan would be implemented; and

o Dust mitigation measures would be implemented (refer to Section 7.4.1.2); and
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0 Materials that are potentially hazardous to vegetation would be contained and
managed in accordance with strategies outlined in Section 7.4.5.2,

7.3.1.3 Monitoring

The Preferred Bidder would be required to supervise all clearing and earthwork
activities to ensure that no unnecessary clearing is undertaken. :

7.3.2 Terrestrial Fauna and Habitats

Management Objectives

O  Maintain the abundance, diversity and geographic distribution of terrestrial
Sfauna; and

QW Protect Specially Protected (Threatened) Fauna, consistent with the provisions of
the Wildlife Conservation Act 1950,

7.3.2.1 Potential Impacts

During the construction phase, potential impacts on fauna and their habitats would be
through the removal of habitat that occurs within the areas required for the power
station site, construction laydown areas and corridors for access roads, infrastructure
and the wastewater pipeline. The extent and significance of these impacts would
largely depend on the final layout of the power station and corridor locations, and the
significance of the fauna in the areas to be impacted. A description of the terrestrial
fauna and habitats of the preferred power station site and the wastewater pipeline
corridor is provided in Section 6.8.2.

The potential impacts on fauna are more difficult to identify, given the lack of
definitive data on the species present and their reliance on the habitat resources of the
site (Biota Environmental Services, 2002). The principal impacts are likely to reflect
those related to the vegetation for most potentially significant species. That is, the
removal of the relatively intact babitat resources along the Marriott Road and coastal
sections of the wastewater pipeline corridor is likely to have negative impacts on local
populations of the Western Ringtail Possum Psuedocheirus occidentalis (Schedule 1)
and the Southern Brown Bandicoot Isoodon obesulus (Priority 4), should these species
be present. These species are the most reliant on intact shrub strata and dense
Peppermint woodlands. Fragmentation of these areas by a corridor would also
potentially increase feral predator access to the more intact habitat units. A more
detailed assessment of the fauna species occurring in the area would be required if a
more comprehensive analysis of potential impacts is to be undertaken.

The fauna of the nearby wetlands are not cxpected to be impacted by construction
activities at the plant site as they are considered to be a sufficient distance from the
site. However, there may be potential indirect impacts on fauna in habitat around the
site from factors such as noise.

7.3.2.2 Management Strategies

To minimise the impacts on fauna and their habitats from the proposed development,
the Preferred Bidder would be required to, where possible, minimise disturbance of
vegetation and the habitats that are provided by vegetation. This would include the
use of existing corridors for gas, transmission and the wastewater pipeline where
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possible. Clearing management strategies are detailed in the management strategies
section for terrestrial flora and vegetation (Section 7.3.1.2). Noise management
strategics are detailed in Section 7.4.2.3 and 8.4.3.4.

There also may be opportunities for reinstatement of habitat in degraded areas of the
buffer zone that the Preferred Bidder may wish to investigate, perhaps in cooperation
with other industries and the local community.

7.3.2.3 Monitoring

The Preferred Bidder would be required to supervise all clearing and earthwork
activities to ensure that no unnecessary clearing of fauna habitats is undertaken.

7.3.3 Marine Environment
Muanagement Objectives
U Manage the marine ecological integrity and biodiversity, and

O Ensure that any impacts on locally significant marine communities are avoided.

7.3.3.1 Potential Impacts

During the construction phase, the proposed power station may have the potential to
effect the marine environment through construction