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Summary and recommendations 

Western Power Corporation has requested early advice on any constraints which may 
be "fatal flaws", from an environmental impact perspective, which may apply to the 
installation of power generation facilities at sites at Pinjar, Kwinana, Kemerton, 
Bunbury and Collie. The proponent's intent is to have an array of sites on which 
power providers could propose new power stations. It is not proposed that all sites 
would be used in the near future and any proposal for a specific site would be subject 
to more detailed assessment under s38 of the Environmental Protection Act 1986. 
This report provides the Environmental Protection Authority's (EPA's) advice and 
recommendations to the Minister for the Environment and Heritage on the 
environmental factors relevant to the proposal. 

Section 16(e) of the Environmental Protection Act 1986 enables the EPA to advise the 
Minister for the Environment and Heritage on the environmental protection aspects of 
any proposal or scheme, and on the evaluation of information relating thereto. 

Relevant environmental factors 

The EPA has provided strategic, early advice on proposed array of potential power 
station sites. The following factors have been considered at a high level with a view 
to detecting any "fatal flaws" at each site. More detailed analysis of these factors (and 
possibly others) would need to be undertaken at the time of any s38 assessment. 

The EPA decided that the following environmental factors relevant to the proposal 
required detailed evaluation in the s 16(e) report: 

Vegetation; 

Specially Protected (Threatened) Fauna; 

EPP lakes and other specially protected wetlands; 

Rivers and ephemeral streams; 

Greenhouse gas emissions; 

Gaseous and particulate emissions; 

Noise; 

Marine ecosystems; 

Groundwater; 

Risk and hazards; and 

Heritage issues. 

There was a number of other factors which were relevant to the proposal, but the EPA 
is of the view that the information set out in Appendix 3 provides sufficient evaluation 
of those. 



Conclusion 

The discussion of environmental factors responds to Western Power Corporation's 
request for early advice on any environmental constraints which may apply to the 
installation of power generation facilities at sites at Pinjar, Kwinana, Kemerton, 
Bunbury and Collie. 

There are no specific proposals for construction of power generation facilities but the 
SER documents provide details of likely types of facility which future proponents 
might install. More specific details of power generation facilities at specific sites will 
be provided by proponents and will undergo section 38 assessment. 

In assessing the sites the EPA has reached the conclusion that a power generating 
facility of the type proposed could be managed at all of them such that it is unlikely 
that the EPA's objectives would be compromised. The following issues are 
highlighted: 

Greenhouse gases - the EPA has previously (EPA, 1990) advised that its 
preference in relation to electricity demand is, in declining order of rank: 

- 	conservation and efficiency improvements; 
- 	renewable energy sources such as wind and solar energy; 
- 	gas, including combined cycle, turbines; 
- 	new technology coal plants; 
- 	old technology coal plants; and 

- 	petroleum fuel plants. 

The EPA is aware that the demand for electricity in Western Australia will 
continue to grow. The rate of this growth can be reduced somewhat through 
demand management but there will be a continuing need for additional electricity 
generating facilities. 

Ideally, additional demand should be satisfied through electricity generating 
facilities which minimise the production of greenhouse gases, assuming that other 
environmental requirements are not unreasonably compromised. The EPA will 
support the achievement of this aim by public and private enterprises. 

Renewables will be an important means of achieving this. The EPA, however, 
recognises that in assessing electricity generating proposals supply agencies will 
need to be able to give consideration to the size of the supply required, technical 
issues (eg the need for rapid response to peak demands) and strategic requirements 
(eg. maintaining a balance of sources and types of fuel). 

If power stations are proposed which do not result in the least greenhouse gas 
intensity, the EPA expects that mitigation actions would be investigated during the 
s38 process and adopted as appropriate. 

NOxcontrol - the EPA expects the best practice of low-NOx burners to be 
installed in all gas turbines. A significant reduction in NOx emissions from liquid 
fuel could be achieved by NOx control measures such as water injection. 
However, if NOx suppression for liquid fuel requires water injection, the 
environmental impacts of producing the requisite quantity of demineralised water 
need to be considered against the benefits of NOx suppression for a fuel that is 
expected to be used for only 100 hours per year. 
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Pinjar - the protection of the groundwater at Pinjar has always been a priority for 
Western Power and the same high priority is expected to be enforced for 
additional gas fired plant at this location. 

Every effort should be made to minimise the clearing of bush and, if bush is 
cleared, consideration should be given to its replacement with an equivalent or 
better piece of bushland that can be secured for conservation and management 
adjacent to the Pinjar Bush Forever site or by rehabilitation projects elsewhere. 

KwinanalEast Rockingham - the preferred gas fired proposal would re-use 
effluent from the Cape Peron outfall which would result in a desirable net 
reduction of over 10ML/year in effluent discharge. Seawater cooling is also an 
option but would be subject to a separate referral process should the proponent 
wish to pursue that option. 

Kemerton - the initial plant layout for a gas fired plant appeared to impact on 
adjacent wetlands. The layout has been revised to avoid direct impact but 
management strategies will need to be detailed in the s.38 assessment to address 
potential indirect impacts from drainage, pipe leaks etc. 

Final design of a wastewater pipeline route will need to be addressed in the s.38 
assessment of a specific proposal and will need to ensure minimum disturbance to 
vegetation. 

Bunbury - although the site is within 2km of the Preston River delta and southern 
tidal flats, a new gas fired electricity generating facility would likely be less 
intrusive than the previous coal-fired power station with which the waterbirds co-
existed for many years. 

The local community needs to be closely consulted in relation to the visual impact 
of a new power station as part of the s.38 assessment if this site is preferred by a 
proponent. 

Collie - Western Power should liaise with DEP over the next year to ensure 
confidence in the modelling methodology for the s.38 assessment. 

A coal-fired power station of about 3 00MW would be expected to emit about I 
gram of dioxins and furans per year. An assessment of the significance of this 
emission and control measures, if necessary, will need to be addressed by any 
future proponent in the s.38 assessment. 

Any s.38 submission by a future proponent needs to clearly explain the intended 
water management strategy and its interaction with the 1999 Collie Basin Water 
Resource Management Strategy formulated by the Collie Water Advisory Group. 

Discussion of combustion technologies and the selection of the most appropriate 
technology would be expected to be a significant part of the s.38 assessment of a 
specific proposal. 

Overall, the EPA advises future proponents that, in putting forward proposals for 
power generating facilities, they should take into account: 

the issues raised in Western Power's SER documents; 

the public submissions and Western Power's response to them; and 

this report. 
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Recommendations 

The EPA submits the following recommendations to the Minister for the Environment 
and Heritage: 

That the Minister notes that this report provides early advice on any 
environmental constraints which may apply to the installation of power generation 
facilities at sites at Pinjar, Kwinana, Kemerton, Bunbury and Collie; 

That the Minister considers the report on the relevant strategic environmental 
factors as set out in Section 3; 

That the Minister notes that future specific proposals for power generation 
facilities at specific sites will need to undergo section 38 assessment. 

That the Minister notes that the EPA has concluded that at all of the sites, a power 
generating facility of the type proposed could be managed such that it is unlikely 
that the EPA's strategic environmental objectives would be compromised. 
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1. 	Introduction and background 

Western Power Corporation has requested early advice from the Environmental 
Protection Authority (EPA) on any constraints, from an environmental impact 
perspective, which may apply to the installation of power generation facilities at sites 
at Pinjar, Kwinana, Kemerton, Bunbury and Collie. 

As there are no specific proposals for construction of power generation facilities the 
identification of potential sites did not constitute a "proposal". It therefore could not 
be subject to environmental impact assessment under Section 38 of the Environmental 
Protection Act 1986 with the associated imposition of Conditions by the Minister for 
the Environment and Heritage. 

The EPA has assessed the proposed sites and provides advice on the concept to the 
Minister for the Environment and Heritage under Section 16(e) of the Environmental 
Protection Act 1986 The advice is provided to guide potential proponents of power 
generation facilities through identification of 'fatal flaws' and the type and extent of 
further work that will be required for environmental approval in order to address 
environmental issues of concern to the EPA. 

The Western Power Corporation prepared Strategic Environmental Review (SER) 
documents for each of the sites which were made available for a four week public 
review period commencing on 17 June 2002 and closing on 15 July 2002. 

In compiling this report, the EPA has considered the relevant environmental factors 
associated with the proposal, issues raised in public submissions during the public 
review period, specialist advice from the Department of Environmental Protection 
(DEP) and other government agencies, the proponent's response to submissions and 
the EPA's own research and expertise. 

Further details of the proposal are presented in Section 2 of this report while Section 3 
discusses environmental factors relevant to the proposal. Commitments requiring 
management measures to be implemented by future proponent(s) of power generation 
facilities are commented on in Section 4. Section 5 outlines the EPA's conclusions on 
the strategic assessment. The EPA's Recommendations regarding the proposal are 
included in Section 6. 

A list of people and organisations that made submissions is included in Appendix 1 
and references are listed in Appendix 2. A summary of identification of relevant 
environmental factors is included in Appendix 3. Appendix 4 is presented as an 
attachment and contains a summary of submissions and the proponent's response to 
submissions and is included as a matter of information only - it does not form part of 
the EPA's report and recommendations. 

The EPA has considered issues raised in public submissions and the response from the 
Western Power Corporation to those issues when identifying relevant environmental 
factors. 
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2. 	The proposal 

Western Power Corporation (WPC) is presently the principal generator, transmitter, 
distributor and retailer of electricity in Western Australia. To satisfy existing 
customer demands for electrical power and to maintain the safety and reliability of the 
electricity system over the next decade, WPC believe an increase in total generating 
capacity of 700 - 900MW will be required over this period. Current planning studies 
and asset management strategies have given rise to the following plant 
replacement/retirement and power procurement programmes: 

Power Procurement 

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

about 300MW of base load capacity to be in service by 2007/08. 

Plant Replacement/Retirement: 

installation of Cockburn I at Kwinana - 240MW in 2003/04; 

retirement of Kwinana Stage B - 240MW in mid 2005; 

installation of Cockburn 2 - 240MW in 2005/06; 

retirement of Muja Stage A/B —240MW in mid 2006; and 

retirement of Kwinana Stage A - 240MW in 2 007/08. 

The Electricity Corporation Act 1994 requires WPC to procure any substantial new 
generation capacity through a non-discriminatory and open procurement process 
involving private suppliers. 

To accelerate the process and ensure the availability of suitable sites for the 
procurement process, WPC is seeking strategic environmental consideration under 
Section 16(e) of the Environmental Protection Act 1986 for a number of potential 
power station sites. A Strategic Environmental Review (SER)(WPC, 2002) outlined a 
site selection study conducted between Geraldton and Bunbury which identified a 
number of potentially suitable sites. 

The initial power generation requirement is for 240MW of peaking plant to meet short 
duration, high power demands followed by about 300MW of base load plant to meet 
the increase in continuous power demand. 

For the purpose of this assessment, the following ultimate power station 
configurations have been assumed: 

Pinjar - open cycle gas turbine plant of 240MW capacity; 

KwinanalEast Rockingham - open cycle gas turbine plant of up to 360MW 
capacity and combined cycle gas turbine plant of up to 1,080MW capacity; 

Kemerton - open cycle gas turbine plant of up to 360MW capacity and 
combined cycle gas turbine plant of up to 1,080MW capacity; and 

Bunbury - open cycle gas turbine plant of up to 360MW capacity; 

Collie - coal fired steam turbine plant of approximately 300MW capacity. 
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This assessment does not address issues related to extensions of power lines or natural 
gas pipelines associated with development of power generation facilities. Most of the 
sites are close to existing power transmission lines but where additional power lines 
are necessary they will be subject to discrete section 38 referrals. Similarly, 
environmental aspects of extensions to natural gas pipelines will be subject to discrete 
section 38 referrals or will be addressed as part of section 38 assessment of power 
generation facilities. 

The locations of the proposed sites are shown in Figures la, ib, lc, id and le. 

2.1 	Existing site development 

Kemerton 

The SER concentrated on the preferred site in the north-east of the Kemerton 
Industrial Park (Figure Ic) with a failback site further to the south. Both sites are 
clear of any develorrnent. 
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3. 	Relevant environmental factors 

Appendix A of the SER contains a copy of the EPA's guidelines for the strategic 
assessment and identifies the issues to be addressed. 

Having considered appropriate references, public and government submissions and 
the proponent's response to submissions, in the EPA's opinion, the following are the 
strategic environmental factors relevant to one or more of the sites: 

Vegetation; 

Specially Protected (Threatened) Fauna; 

EPP lakes and other specially protected wetlands; 

Rivers and ephemeral streams; 

Greenhouse gas emissions; 

f 	Gaseous and particulate emissions; 

Noise; 

Marine ecosystems; 

Groundwater; 

Risk and hazards; and 

Heritage issues. 

Details on the relevant strategic environmental factors are contained in Sections 3.1 - 
3.11. The description of each factor shows why it is important and how the 
development of power generation facilities at the various sites may impact upon the 
environment. 

Objectives for each factor have been included to assist in providing guidance to any 
potential developers. Objectives for any or all factors may change for any subsequent 
proposal based on this strategic assessment and any subsequent information that 
becomes available. 

3.1 Vegetation 

The EPA's strategic environmental objective for this factor is to maintain the 
abundance, species diversity, geographic distribution and productivity of vegetation 
communities. 

Kemerton 

The sites are within the Kemerton Industrial Park. The preferred site has been 
disturbed by grazing and commercial tree planting. 

The SER has indicated that most of the preferred site is on a blue gum plantation. A 
small section at the south consists ofjarrah, man-i and banksia woodland varying from 
good to poor condition in which the understorey has been impacted by grazing or soil 
disturbance, leaving only a proportion of the expected remnant shrub species. 



Probably as a result of grazing, weeds are widespread on the site but are generally 
non-aggressive annual herbs and grasses common throughout the sandy areas of the 
South West of Western Australia. 

A range of vegetation communities have been identified along the proposed 
wastewater pipeline route. The Marriott Road section supports predominantly jarrah 
over banksia woodland in excellent condition, with occasional tall mam and a diverse 
understorey except at the west end where weeds have severely invaded. Two Priority 
3 Flora species were recorded in this section of the route. 

West of Old Coast Road and for the eastern section of Buffalo Road the proposed 
pipeline route is in degraded pasture with no features of any conservation 
significance. Further west in Buffalo Road where the route crosses the northern 
margin of the Leschenault Estuary, the vegetation is a mosaic of degraded weedy 
roadside and pasture, with samphire shrubland in relatively good condition. 

From the end of Buffalo Road to the coast the route is adjacent to an existing pipeline 
corridor. The surrounding vegetation is sparse spinifex shrubland with the secondary 
dunes supporting dense stands of acacia. Further inland, there are increasingly dense 
peppermint stands of tall shrubs to low trees with some tuart in dune swales. No 
Declared Rare Flora were recorded during the field survey, but two Priority 3 Flora 
species were recorded along Marriott Road. 

Future proponents of power generation facilities would be required to adopt 
management strategies including: 

a detailed vegetation survey of the site and pipeline route in Spring in 
consultation with CALM); 

minimising the extent of vegetation clearing; 

dieback hygiene and weed management; and 

site rehabilitation. 

Sub,nissions 

A number of submissions raised questions in regard to clearing of vegetation for the 
proposed wastewater pipeline and its possible impact on Declared Rare Flora and a 
System 6 area. Western Power has recognised that some vegetation removal is 
inevitable but that future proponents of power generation facilities would be required 
to have appropriate management strategies in place and prior to any construction work 
proceeding, a further flora search would be conducted in Spring to ensure that any 
DRF and Priority Flora in the corridor are identified. The final wastewater pipeline 
route would minimise disturbance and rehabilitation plans would be developed in 
consultation with CALM and DEP. 

The EPA has previously reviewed the implications of clearing vegetation for 
industrial development as proposed in the Kemerton Expansion Study. The EPA 
recommended further studies to develop an understanding of the interaction between 
surface water, groundwater and dependent ecological systems with the aim of 
developing a water management strategy so that the development and operation of 
Kemerton is environmentally sustainable. The results of this study will be available 
to the future proponents of power generation facilities. 

Western Power also points out that the indicative site layout has been moved north as 
far as noise limitations will allow, in order to avoid clearing of remnant vegetation. 



EPA advice 

It is the EPA's opinion that at these sites, a power generating facility of the type 
proposed can be managed to meet the EPA's strategic environmental objective for this 
factor provided that: 

specific design parameters of any proposed power generating facilities are 
subject to section 38 assessment; 

the removal of any native vegetation is minimised and offset measures applied; 
and 

declared rare flora are managed in accordance with CALM's requirements. 

3.2 	Specially Protected (Threatened) Fauna 

The EPA's strategic environmental objective for this factor is to protect Specially 
Protected (Threatened) Fauna, consistent with the provisions of the Wild1fe 
Conservation Act 1950. 

Kemerton 

The sites are within the Kemerton Industrial Park. The preferred site has been 
disturbed by grazing and commercial tree planting. 

The SER has indicated that the small section of woodland in the south of the site and 
the various vegetation communities along the pipeline route are likely to provide 
useful habitat for a range of native fauna including some rare and priority species. 

To minimise the impacts on fauna and their habitats any future proponents of power 
generation facilities would be required to adopt management strategies which would 
minimise disturbance of vegetation and the habitats that are provided by it. This 
would be achieved by the implementation of the management strategies proposed for 
the protection of vegetation and by the use of existing corridors for gas, transmission 
lines and the wastewater pipeline wherever possible. 	The proposed noise 
management strategies would reduce indirect impacts on fauna. 

Future proponents of power generation facilities would also be encouraged to 
investigate opportunities for reinstatement of habitat in degraded areas of the buffer 
zone, perhaps in cooperation with other industries and the local community. 

Submissions 

A submission queried the lack of a detailed fauna study. Western Power has 
responded that section 6.8.2.1 of the Kemerton SER document stated that 'given the 
strategic level of this assessment, habitat and distribution based assessment of 
potential occurrence has only been undertaken for threatened fauna taxa'. A more 
detailed fauna study of the area would be undertaken by future proponents of power 
generation facilities during the Section 38 environmental assessment process. 

EPA advice 

It is the EPA's opinion that at these sites, a power generating facility of the type 
proposed can be managed to meet the EPA's strategic environmental objective for this 
factor provided that: 



specific design parameters of any proposed power generating facilities are 
subject to section 38 assessment; and 

proponents of power generation facilities liase with CALM in relation to 
management strategies. 

3.3 	EPP lakes and other specially protected wetlands 

The EPA's strategic environmental objective for this factor is to retain the integrity, 
functions and environmental values of protected wetlands, and to ensure that EPP 
lakes are protected and their key ecological functions are maintained. 

Kemerton 

The SER has indicated that there are a number of perennial and seasonal wetlands and 
swamps in the Kemerton area, particularly to the east and west of the industrial core. 
The preferred plant site lies just north of a series of EPP wetlands. The proposed 
wastewater pipeline route is across the northern boundary of the Leschenault Estuary 
where fringing wetlands have been listed as areas of conservation significance. 

The SER has identified potential impacts on wetlands during construction and 
operation of a power station and has indicated that potential proponents would be 
required to manage drainage and hydrology impacts with reference to EPA Draft 
Guidance No.26 'Management of Surface Run-Off from Industrial and commercial 
Sites'. This would include proper management of site risks and the development of a 
stormwater management plan. Such a plan would include requirements for separation 
of clean water from potentially contaminated stormwater through such mechanisms as 
bunding, sediment traps and storage and testing of stormwater prior to discharge. 
Where the wastewater pipeline crosses drainage features, pipeline bridges would be 
constructed to avoid interference with drainage patterns. 

Submissions 

A submission suggested that EPP wetlands may be affected by vegetation clearing or 
drawdown for groundwater extraction. Western Power has indicated that the majority 
of the vegetation clearing required at the preferred site involves the removal of 
plantation blue gums. The wetlands east of the Kemerton Industrial Core are 
classified as EPP wetlands. It is anticipated that as the shallow groundwater system is 
recharged by direct infiltration of rainfall and lateral flow from the Mialla Mound, 
clearing of blue gums is unlikely to have a major deleterious impact on these wetlands 
because the removal of blue gums would tend to increase infiltration and raise 
groundwater levels. 

These issues may require further investigation by future proponents of power 
generation facilities. The findings of the water study for Kemerton (Aquaterra, 2002) 
could also be incorporated, as it is likely to provide an increased understanding of the 
interactions between surface water, groundwater and dependent ecological systems. 

A submission pointed out that a portion of a conservation category wetland is within 
the site. In response to this the site layout and lease boundary have been modified to 
maintain a minimum of 200m separation to the nearest wetland. 

A submission suggested that development of in-ground evaporation ponds may 
require more vegetation clearing, may affect hydraulic conductivity through the 
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superficial aquifer and consequently the wetland chain and the Wellesley River. 
Western Power has advised that an evaporation pond is an option but that as a result 
of the revised layout, there would be no requirement for clearing of native vegetation 
and since the evaporation pond would be lined there is unlikely to be any impact on 
the hydraulic conductivity through the superficial aquifer. 

A submission requested more details of the proposed re-routing of the agricultural 
drain. Western Power has responded that the drain would be re-routed around the 
edge of the site such that it maintains its existing flow pattern and does not impact on 
any surrounding wetlands. 

A submission pointed out that approximately 10 years ago heavy winter rains resulted 
in surface water lying on both sites and asked how this will be managed. Western 
Power has responded that it is expected that the site would be cut and filled to provide 
a suitable foundation for the plant and stormwater drainage designed such that 
flooding of the site is avoided. 

EPA advice 

It is the EPA's opinion that at these sites, a power generating facility of the type 
proposed can be managed to meet the EPA's strategic environmental objective for this 
factor provided that: 

specific design parameters of any proposed power generating facilities are 
subject to section 38 assessment; and 

proponents of power generation facilities demonstrate that any impacts on 
wetlands are avoided or mimmised. 

3.4 	Rivers and ephemeral streams 

The EPA's strategic environmental objective for this factor is to maintain the 
integrity, functions and environmental values of rivers and ephemeral streams, and to 
ensure that alterations to surface drainage do not adversely impact native vegetation. 

Kemerton 

The Kemerton Industrial core area is relatively flat and subject to inundation. The 
major drainage system is the Wellesley River, east of the Kemerton Industrial Park. 
Several minor drainage channels in the cleared agricultural areas feed the Wellesley 
River but the Wellesley River does not directly drain the Kemerton Industrial Park 

The preferred site and proposed wastewater pipeline intersect an east-flowing 
agricultural drainage channel which discharges into the Wellesley River. 

The SER has identified potential impacts on surface hydrology during construction 
and operation of a power station and has indicated that potential proponents would be 
required to manage drainage and hydrology impacts with reference to EPA Draft 
Guidance No.26 'Management of Suiface Run-Off from Industrial and Commercial 
Sites'. This would include proper management of site risks and the development of a 
stormwater management plan. Such a plan would include requirements for separation 
of clean water from potentially contaminated stormwater through such mechanisms as 
bunding, sediment traps and storage and testing of stormwater prior to discharge. 



Where the wastewater pipeline crosses drainage features, pipeline bridges would be 
constructed to avoid interference with drainage patterns. 

Submissions 

There were no significant issues raised in respect of rivers and ephemeral streams 
other than those addressed under 'wetlands', at the Kemerton site. 

EPA advice 

It is the EPA's opinion that at these sites, a power generating facility of the type 
proposed can be managed to meet the EPA's strategic environmental objective for this 
factor provided that: 

specific design parameters of any proposed power generating facilities are 
subject to section 38 assessment. 

3.5 	Greenhouse gas emissions 

The EPA's strategic environmental objective for this factor is to ensure that potential 
greenhouse gas emissions emitted from proposed projects are adequately addressed 
and best practicable measures and technologies are used in Western Australia to 
minimise Western Australia's greenhouse gas emissions. 

Kemerton 

This site is expected to be used for peak power generation using open cycle gas 
turbine generating plant and base load power generation using combined cycle gas 
turbine and steam turbine plant. 

Discussion 

The SER has indicated that Australia is a party to international agreements to reduce 
greenhouse gas emissions such as the United Nations Framework Convention on 
Climate Change which aims to stabilise emissions of greenhouse gases to a level that 
would prevent dangerous human-induced interference with the climate system. Since 
the production and supply of energy accounts for over half of Australia's greenhouse 
gas emissions, greenhouse gas issues are important when considering the development 
of additional power generating facilities. 

The National Greenhouse Strategy identifies a number of strategies for limiting 
greenhouse emissions in each of three broad areas: 

reducing the greenhouse intensity of energy supply; 

harnessing renewable energy; and 

improving end use energy efficiency. 

Within these broad areas, strategies relevant to electricity generation include: 

improved fuel use and generation efficiency and application of national 
Generator Efficiency Standards; 

emissions reporting; 

promotion of cogeneration and renewable energy opportunities; and 
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identifying opportunities for energy parks around power stations. 

Western Power has responded to the greenhouse gas issue by entering into a 
Cooperative Agreement with the Commonwealth in 1997. Within this agreement 
Western Power: 

has installed or is installing high efficiency gas fired co-generation and 
combined cycle generating plant; 

is planning for further replacement of ageing generation plant with higher 
efficiency plant; 

has installed renewable energy generation including the 22MW Albany wind 
farm, and is planning for further renewable energy acquisitions to 2010; and 

is involved in tree plantations and reforestation projects as carbon sinks. 

Although greenhouse gas emissions associated with electricity supply to the South 
West Interconnected System (SWIS) have increased by about 1 .9Mtpa (about 20%) 
over the period 1990 to 2000, the emission rate has decreased from 0.98 tonnes 
CO/MWh in 1990 to 0.89 in 2000 and is expected to fall to 0.85 tonnes CO2/MWh 
by 2004. By 2010 the emission rate is expected to fall to 0.70 tonnes CO2 /MWh if 
gas fuel is used for new base load plant or 0.76 tonnes CO2e/MWh if coal fuel without 
mitigation is used for new base load plant. 

Submissions 

A number of issues were raised in submissions: 

It was suggested that although carbon intensity has been declining, Western Power 
should aim to achieve the Kyoto Protocol target of no more than 8% increase in 
emissions over 1990 levels. Western Power has responded that the 'Kyoto Protocol 
target' is a national target for which neither the Australian nor State governments have 
yet determined principles for allocation across jurisdictions or sectors of economic 
activity. The target is not applied at an enterprise level in Australia or in Western 
Australia but serves as an indicative benchmark against which to compare forecast 
emission and emission abatement activity. 

Despite a forecast increase in electricity demand of 176% of 1990 levels by 2010 the 
generation technologies and energy sources expected to be proposed through the 
power procurement process, together with those to be utilised in Western Power's 
plant replacement program, can meet the forecast demand while constraining 
greenhouse gas emissions to between 124% and 136% of 1990 levels. 

It is suggested that Western Power's ultimate aim should be to be greenhouse neutral. 
Western Power has responded that the ultimate aim of electricity supply development 
is that it be sustainable, embodying the social, environmental and economic 
dimensions of development. Greenhouse neutrality is but one aspect of a sustainable 
electricity supply. Meeting the social and economic requirements of electricity supply 
to 2010 will require the continued use of fossil fuels in Western Australia, on a scale 
that cannot be displaced or fully offset by renewable energy or carbon sequestration. 

A submission suggested that greenhouse reporting should include an indication of the 
technology used. Western Power has advised that the greenhouse gas emission 
reporting in Table 3-1 of the SER is based on existing plant and also provides 
estimates of typical new technology for coal and gas. The technology assumed for 
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coal is that employed at the Collie Power Station - pulverised coal plant of a nominal 
38% thermal efficiency, which is the current best practice for this type of plant. 

Other proven coal technologies such as super critical thermal plant and fluidised bed 
combustion can achieve lower greenhouse gas emission intensities but operational 
constraints of the SWIS require a plant size which is not the economic optimum for 
this type of plant. 

Other technologies are in development or have limited commercial application. These 
are discussed in Appendix B of the SER document for Collie, where size and 
reliability considerations are noted to limit the potential for deployment of these 
technologies in the SWIS. 

A submission raised the issue of carbon sequestration, pointing out that tree planting 
to offset greenhouse gas emission adds $10 - $35 per MWh. Western Power has 
agreed with the cost estimate and advised that the generation cost of the most viable 
renewable energy technologies presently ranges from about $50 to $150 per MWh. 
While this is more than the cost of sequestration through tree planting, it delivers the 
additional benefit of useable energy. 

A submission suggests that there is no difference in greenhouse emissions from coal 
or gas if the analysis is done from source to consumption including CO2  extracted 
from natural gas prior to supply as a fuel. Western Power has responded that tables 3-
2 and 3-3 of the SER present a comparison of indicative life cycle emissions from a 
coal-fired and natural gas combined cycle plant based on studies in the US. The 
emissions for natural gas plant include emissions from extraction and it is concluded 
that, although consideration of 'life cycle' greenhouse gas emissions adds more to the 
greenhouse intensity of gas than to that of coal there remains a substantial difference 
between the greenhouse intensity of the two fuels, with gas being the lower emitter. 

A submission asked if Western Power had considered options for the sequestration of 
CO2  within geological formations. Western Power has advised that geological 
sequestration of CO2  in Western Australia is not considered a feasible option in the 
foreseeable future because: 

the engineering of technologies to capture CO2  emissions at a power station 
scale is yet to be demonstrated; 

capture, transport and injection of CO2  emissions is highly energy intensive; 
and 

effective, long term sequestration is not assured. In particular, Collie basin 
coal measures are characterised by relatively poorly developed coals in 
deposits not structurally suited to contain gases. 

EPA advice 

The EPA is aware that the demand for electricity in Western Australia will continue to 
grow. The rate of this growth can be reduced somewhat through demand 
management but there will be a continuing need for additional electricity generating 
facilities while the population grows and usage per person increases. 

Ideally, additional demand should be satisfied through electricity generating facilities 
which minimise the production of greenhouse gases, assuming that other 
environmental requirements are not unreasonably compromised. The EPA will 
support the achievement of this aim by public and private enterprises. In any event, 
the greenhouse gas intensity of supplies should continue to be reduced. 
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Renewables will be an important means of achieving this. The EPA, however, 
recognises that in assessing electricity generating proposals supply agencies will need 
to be able to give consideration to the size of the supply required, technical issues (eg 
the need for rapid response to peak demands) and strategic requirements (eg. 
maintaining a balance of sources and types of fuel). 

The EPA has previously (EPA, 1990) advised that its preference in relation to 
electricity demand is, in declining order of rank: 

conservation and efficiency improvements; 

renewable energy sources such as wind and solar energy; 

gas, including combined cycle, turbines; 

new technology coal plants; 

old technology coal plants; and 

petroleum fuel plants. 

If power stations are proposed which do not result in the least greenhouse gas 
intensity, the EPA expects that mitigation actions would be investigated during the 
s38 process and adopted as appropriate. 

It is the EPA's opinion that at all sites, power generating facilities of the types 
proposed can be managed to meet the EPA's environmental objective for this 
factor provided that: 

specific design parameters of any proposed power generating facilities are 
subject to section 38 assessment; 

if the fuel source has a higher greenhouse gas emission intensity, such as coal, 
the EPA would expect the proponent to demonstrate appropriate measures to 
mitigate greenhouse gas emissions. 

3.6 	Gaseous and particulate emissions 

The EPA's strategic environmental objectives for this factor are to: 

ensure that best practicable measures are taken to minimise discharges of 
gaseous and particulate emissions to the atmosphere; 

protect surrounding land users such that gaseous and particulate emissions will 
not adversely affect their welfare and amenity or cause health problems; 

ensure that conditions which could promote the formation of photochemical 
smog are managed to minimise the generation of smog and any subsequent 
impacts. 

Kemerton 

The atmospheric emissions of significance from the proposed plant would be oxides 
of nitrogen (NOx), sulphur dioxide (SO2) (when the power station is operating on 
liquid fuel) and, to a lesser degree particulates and unburnt hydrocarbons. NOx, 
particulate matter and SO2  may be important on a local scale and NOx has the 
potential to lead to photochemical smog. 
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Existing industries in the Kemerton Industrial Park area generate significant 
atmospheric emissions and previous studies have been undertaken to provide an 
indication of the capacity of the estate to accommodate a range of potential industries. 

The SER has indicated that ground level concentrations from the proposed plant were 
predicted using the DEP's air dispersion model DISPMOD, local meteorological data 
and emission characteristics for the source and taking into consideration the effect of 
existing and potential industries. 

Although any proposed gas turbine facility would be expected to be installed with 
low-NOx  burners in accordance with EPA's Guidance Statement 15, the major 
component of atmospheric emissions is still likely to be NOx. In the event of 
sufficient gas not being available due to pipeline failure or excessive peak demand, 
the turbines would be operated on liquid fuel. In these circumstances NOx emissions 
are significantly higher and some SO2 is generated (depending on the sulphur content 
of the liquid fuel). 

For the preferred north-eastern site, the predicted maximum 1-hour average 
concentration of NO2  occurs within the buffer area and is 157ug/ni from a 
combination of existing industry sources and a worst case mix of gas and liquid fuel 
in the proposed power station running at full load. Outside the buffer area the 
maximum 1-hour concentration is 1 O3ug/m3. This compares to the NEPM standard of 
246ug/ni3  for populated areas. A significant reduction in NOx emissions from liquid 
fuel could be achieved by NOx  control measures such as water injection, however, the 
environmental impacts of producing the requisite quantity of demineralised water 
need to be considered against the benefits of NOx suppression for a fuel that is 
expected to be used for only 100 hours per year. 

When operating on gas the maximum ground level concentration of SO2  attributable 
to the power station would be 0.11ug/n and there would be no discernable impact 
compared to existing SO2  levels of about 320ug/th within the buffer and 80ug/d 
(14% of the NEPM standard) outside the buffer. For the power station using liquid 
fuel under a similar industry and fuel combination as described above, maximum I - 
hour SO2  concentrations are predicted to be 320ug/rr? in the buffer area and 1 22ug/ir 
outside the buffer area compared to a NEPM standard of 570ug/n for populated 
areas. 

Submissions 

Submissions on the Pinjar site in relation to NOx control and the reliability of the gas 
supply are also relevant to this site. 

A submission has queried the integrity of the meteorological data used in the 
modelling. Western Power has advised that meteorological data for the assessment 
was obtained from the meteorological station within the Kemerton Industrial Park as 
monitored by the Bureau of Meteorology for LandCorp. This meteorological data set 
was selected as it was the data set used in air quality assessment for the expansion of 
the Kemerton Industrial Park, is the closest data set that is available and was 
developed in response to criticism over the use of the Glen Iris meteorological data 
set. 

A submission has suggested that independent monitoring is needed of cumulative 
emissions from Kemerton Industrial Park. Western Power has responded that as 
cumulative monitoring is an issue that is common to all industries within the 
Kemerton Industrial Park, any cumulative air quality monitoring for the Kemerton 
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Industrial Park would be undertaken under the direction of the Kemerton Industrial 
Park Co-ordinating Committee in conjunction with industry. 

EPA advice 

It is the EPA's opinion that at these sites, a power generating facility of the type 
proposed can be managed to meet the EPA's strategic environmental objective for this 
factor provided that: 

specific design parameters of any proposed power generating facilities are 
subject to section 38 assessment; and 

any future proponent ensures that the NOx controls meet the requirements of 
EPA Guidance Statement 15 or any updates thereto. 

3.7 Noise 

The EPA's strategic environmental objective for this factor is to ensure compliance 
with the Environmental Protection (Noise) Regulations. 

Kemerton 

The sites are within the Kemerton Industrial Park where there are other noise sources. 
The Park is surrounded by a buffer area designed to provide adequate separation 
between industry and residential areas. However, there are currently a number of 
residences within the buffer area. 

The SER has indicated that noise modelling has been undertaken for the preferred site 
and for the faliback option using the Environmental Noise Model software package 
and environmental parameters to represent the 'worst case' in accordance with the 
EPA's Draft Guidance for Assessment of Environmental Factors No. 8 - 
Environmental Noise. In addition to modelling the proposed plant in isolation a 
cumulative assessment was carried out with an indicative mix of potential industries 
in the Park. 

The results of the modelling indicate that enhanced noise attenuation would be 
required to ensure compliance with the requirements of the regulations. Future 
proponents of power generating facilities would therefore need to consider such 
measures as: 

'super' attenuated enclosures, e.g. double skinning; 

installation of barriers such as concrete walls; 

additional silencing on air intakes and exhausts; 

identification of tonal noise emitters and provision of suitable attenuation; and 

reduction in exhaust velocities of gas turbine and air fans. 

Submissions 

A submission has queried the wind speed used in the modelling and suggested that the 
35dB(A) contour should be shown. Western Power has responded that a wind speed 
of 3m/s was assumed and that the assigned noise level criteria for sensitive receptors 
outside the boundary of the Kemerton Industrial Park during night-time is 40dB(A). 
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Therefore the 40dB(A) contour is the most appropriate when cumulative noise levels 
are considered. 

EPA advice 

It is the EPA's opinion that at both sites, a power generating facility of the type 
proposed can be managed to meet the EPA's strategic environmental objective for this 
factor provided that: 

specific design parameters of any proposed power generating facilities are 
subject to section 38 assessment; and 

enhanced noise attenuation measures are implemented to ensure the appropriate 
regulations are met. 

3.8 	Marine ecosystems 

The EPA's strategic environmental objective for this factor is to maintain the 
abundance, species diversity, geographic distribution and productivity of marine 
communities. 

Kemerton 

A water cooled, combined cycle, gas turbine power plant on the site would have the 
potential to impact on the marine environment through ocean disposal of waste water. 

The SER has indicated that the preferred option for wastewater disposal would be 
through a centralised wastewater treatment facility but due to 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 north of Leschenault Inlet has been considered. 

The quality of the water discharged to the ocean would be dependent on the quality of 
the water supply to the plant and on the chemicals such as biocides and corrosion 
inhibitors required for pre-treatment of the water. 

By the time the effluent reaches the ocean outfall, concentrations of biocides and 
corrosion inhibitors would be expected to be approximately 0.1ppm due to 
decomposition and therefore would require a dilution of 33:1 to meet the 
ANZECC/ARMCANZ Water Quality Guidelines. 

TDS in the wastewater is not expected to exceed 5,000mgIL which is much lower 
than the salinity of sea water but its temperature would be higher than the receiving 
sea water. At the existing Collie Power Station ocean outfall a 99% level of habitat 
protection at the boundary of the mixing zone requires a dilution of about 60:1. 

The dilution capability of the Collie Power Station ocean outfall with existing and 
extended diffuser configurations was assessed using the PLUMES model of the 
United States EPA which has been extensively validated and used within the Perth 
coastal waters area. 

The results of the modelling indicate that increased discharge through the existing or 
an extended outfall diffuser would result in adequate dilution to meet environmental 
guidelines. Recent observations suggest that there is not expected to be any impact on 
the seagrasses in the vicinity of the ouffall. 
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Submissions 

There were no significant issues raised in respect of marine ecosystems for the 
Kemerton site. 

EPA advice 

It is the EPA's opinion that at these sites, a power generating facility of the type 
proposed can be managed to meet the EPA's strategic environmental objective for this 
factor provided that: 

specific design parameters of any proposed power generating facilities are 
subject to section 38 assessment. 

3.9 Groundwater 

The EPA's strategic environmental objective for this factor is to maintain the quality 
of groundwater so that existing and potential uses, including ecosystem maintenance, 
are protected. 

Kemerton 

The Kemerton Industrial Park is underlain by an unconfined superficial aquifer. 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 a low groundwater mound north-east of the Park. 

The SER has indicated that groundwater in the superficial aquifer ranges in salinity 
from 100 to l,SOOmg/L TDS with local areas up to 8,600mg/L. At the preferred site 
the depth to groundwater is likely to be about 0.5 to I m and flow is in an east-south-
easterly direction. For most of the length of 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. 

Although there would be no direct discharge of wastewater or contaminated 
stormwater, the groundwater could potentially be contaminated through spillages and 
inadequate management of storm water run-off. 

Future proponents of power generation facilities would be required to minimise 
potential impacts from accidental release of contaminants during construction or 
operation through project design and management strategies with reference to EPA 
Draft Guidance No.26 'Management of Surface Run-Q,ff from Industrial and 
C'ommercial Sites'. 

Submissions 

A submission has queried the implications of the recently completed Kemerton Water 
Study (Aquaterra, 2002). Western Power has responded that a detailed report was 
received by the Kemerton Industrial Park Co-ordinating Committee in June 2002 
describing a total management approach. The report is currently under review by the 
various stakeholders and the results are not expected to be released until the third or 
fourth quarter 2002. 
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Western Power is not in a position to comment at this stage on the findings of the 
report. However, it will be made available to future proponents of power generation 
facilities to support the Section 38 environmental assessment process. 

A submission asked whether consideration has been given to using wastewater from 
the new sewage treatment plant at Kemerton. Western Power has responded that the 
Water Corporation has been awarded the contract for the provision of water supply 
services for the Kemerton Industrial Park and has advised that they are able to supply 
the quantity of scheme water required to meet the power station requirements. The 
Water Corporation has also advised that they may have treated domestic wastewater 
available for reuse and therefore, one of the options available to future proponents of 
power generating facilities is the use of this treated wastewater. 

EPA advice 

It is the EPA's opinion that at these sites, a power generating facility of the type 
proposed can be managed to meet the EPA's strategic environmental objective for this 
factor provided that: 

specific design parameters of any proposed power generating facilities are 
subject to section 38 assessment. 

3.10 Risk and hazards 

The EPA's strategic environmental objective for this factor is to ensure that risk from 
the proposal is as low as reasonably achievable and complies with acceptable 
standards and EPA criteria. 

Kemerton 

The sites are within the Kemerton Industrial Park which includes a buffer zone which 
has been developed to protect the community from potential impacts of industry 
including the risk of industrial accidents. 

The SER has indicated that risk assessment modelling was undertaken in 1997 
(Woodward Clyde, 1997) to determine the impact of existing and hypothetical 
industry development within Kemerton Industrial Park. The modelling showed that 
the individual risk from these industries met the EPA's criteria and due to the buffer 
separation between the industrial development and residential areas, societal risks 
were also acceptable. 

The preferred power station site and the fallback site are located within parcels of land 
assigned a high risk designation. Given that a power station would not be classified 
as a high risk industry, it is expected that the EPA residential criteria would be met for 
the proposed power station. However, future proponents of power generation 
facilities may be required to undertake a Quantitative Risk Analysis to confirm that 
the development meets the EPA criteria. 

Submissions 

There were no significant issues raised in respect of risks and hazards at Kemerton. 

EPA advice 
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It is the EPA's opinion that at these sites, a power generating facility of the type 
proposed can be managed to meet the EPA's strategic environmental objective for this 
factor provided that: 

specific design parameters of any proposed power generating facilities are 
subject to section 38 assessment. 

3.11 Heritage issues 

The EPA's strategic environmental objective for this factor is to ensure that changes 
to the biophysical environment do not adversely affect historical and cultural 
associations and comply with relevant heritage legislation. 

Kemerton 

The preferred site at Kemerton has been subject to surface disturbance through 
clearing, grazing and tree planting. Less disturbance has occurred at the faliback site. 

The SER has indicated that fifteen Aboriginal sites are located within a 5km radius of 
the proposed development and three sites are in 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 evaluated. Given this, future 
proponents of power generation facilities would need to take appropriate steps to 
ensure on-going compliance with the provisions of the Aboriginal Heritage Act 1972. 

To ensure that potential disturbance to Aboriginal heritage sites is minimised, future 
proponents of power generation facilities would be required to undertake an 
archaeological survey of previously undisturbed areas of the site and maintain 
consultation with representatives of any Aboriginal groups that have associations with 
the area to be disturbed. 

Submissions 

A submission drew attention to European heritage sites in the vicinity of the site. 
Western Power has responded that as the identified heritage site is located 2km from 
both the preferred and failback sites at Kemerton, there is not expected to be any 
direct disturbance resulting from the development. 

EPA advice 

It is the EPA's opinion that at these sites, a power generating facility of the type 
proposed can be managed to meet the EPA's strategic environmental objective for this 
factor provided that: 

specific design parameters of any proposed power generating facilities are 
subject to section 38 assessment. 
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4. 	Conditions and Commitments 

This report to the Minister for the Environment and Heritage is provided under section 
16(e) of the Environmental Protection Act which does not provide for the application 
of conditions and procedures to the proposal. However, Western Power has provided 
an array of commitments to ameliorate the impacts on the environment of any future 
proposal to install power generating facilities on any of the sites. 

4.1 	Proponent's commitments 

The following environmental management commitments have been identified in the 
SER documents and would be expected to be adopted by future proponents of power 
generating facilities. They assume that the final power station will be designed such 
that the plant characteristics fall within the same parameters as those assessed during 
the development of this section 16(e) report. If that is not the case, future proponents 
of power generating facilities would be required to perform additional environmental 
impact studies during the section 38 environmental assessment process. Future 
proponents of power generating facilities would be expected to develop a range of 
additional specific management commitments during the section 38 environmental 
assessment process. 

Kemerton 

Topic Action 	1 Objective Timing Advice 
Environmental The Preferred Ensure detailed Preliminary Construction and DEP 
Management Bidder will be planning is performed Operational Management Plans 

required to for all key environmental will be developed for submittal to 
prepare an EMP factors. Specific Westem Power as part f the final 
for the management plans bidding process. The Preferred 
construction and would include: Dust, Bidder will submit the 
operational Clearing, Marine, Noise, Construction Environmental 
phases of the Waste, Storniwater, Management Plan to the 
project. Saline Water, Department of Environmental 

Hydrocarbon, Protection (DEP) during the 
Hazardous Material and Work's Approval process, prior to 
Emergency Response. construction. The Operational 

Environmental Management Plan 
will be submitted prior to 
commissioning.  

Terrestrial The Preferred Although vegetation Prior to submittal of the Section CALM, 
Flora and Bidder will be surveys have been 38 Environmental Review Specialist 
Vegetation required to performed for the site Document Consultant. 

undertake and the wastewater 
vegetation surveys pipeline corridor, spring 
of the plant site surveys shall be 
and infrastructure performed for both 
corridors, areas to ensure all 

potential species of 
significance are 
recorded. 

Aboriginal The Preferred Ensure that the Prior to submittal of the Section Department 
Heritage Bidder will be existence of any 38 Environmental Review of 

required to archaeological material Document. Indigenous 
perform a site is determined and Affairs 
survey for managed appropriately. 
archaeological 
sites. 
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5. Conclusions 

The discussion of environmental factors responds to Western Power Corporation's 
request for early advice on any environmental constraints which may apply to the 
installation of power generation facilities at sites at Pinjar, Kwinana, Kemerton, 
Bunbury and Collie. 

There are no specific proposals for construction of power generation facilities but the 
SER documents provide details of likely types of facility which future proponents 
might install. More specific details of power generation facilities at specific sites will 
be provided by proponents and will undergo section 38 assessment. 

In assessing the sites the EPA has reached the conclusion that a power generating 
facility of the type proposed could be managed at all of them such that it is unlikely 
that the EPA's objectives would be compromised. The following issues are 
highlighted: 

Greenhouse gases - the EPA has previously (EPA, 1990) advised that its 
preference in relation to electricity demand is, in declining order of rank: 

- 	conservation and efficiency improvements; 
- 	renewable energy sources such as wind and solar energy; 
- 	gas, including combined cycle, turbines; 

- 	new technology coal plants; 
- 	old technology coal plants; and 
- 	petroleum fuel plants. 

The EPA is aware that the demand for electricity in Western Australia will 
continue to grow. The rate of this growth can be reduced somewhat through 
demand management but there will be a continuing need for additional electricity 
generating facilities. 

Ideally, additional demand should be satisfied through electricity generating 
facilities which minimise the production of greenhouse gases, assuming that other 
environmental requirements are not unreasonably compromised. The EPA will 
support the achievement of this aim by public and private enterprises. 

Renewables will be an important means of achieving this. The EPA, however, 
recognises that in assessing electricity generating proposals supply agencies will 
need to be able to give consideration to the size of the supply required, technical 
issues (eg the need for rapid response to peak demands) and strategic requirements 
(eg. maintaining a balance of sources and types of fuel). 

If power stations are proposed which do not result in the least greenhouse gas 
intensity, the EPA expects that mitigation actions would be investigated during the 
s38 process and adopted as appropriate. 

NOxcontrol - the EPA expects the best practice of low-NOx  burners to be 
installed in all gas turbines. A significant reduction in NOx emissions from liquid 
fuel could be achieved by NOx control measures such as water injection. 
However, if NOx suppression for liquid fuel requires water injection, the 
environmental impacts of producing the requisite quantity of demineralised water 
need to be considered against the benefits of NOx suppression for a fuel that is 
expected to be used for only 100 hours per year. 

20 



Pinjar - the protection of the groundwater at Pinjar has always been a priority for 
Western Power and the same high priority is expected to be enforced for 
additional gas fired plant at this location. 

Every effort should be made to minimise the clearing of bush and, if bush is 
cleared, consideration should be given to its replacement with an equivalent or 
better piece of bushland that can be secured for conservation and management 
adjacent to the Pinjar Bush Forever site or by rehabilitation projects elsewhere. 

KwinanalEast Rockingham - the preferred gas fired proposal would re-use 
effluent from the Cape Peron outfall which would result in a desirable net 
reduction of over 10ML/year in effluent discharge. Seawater cooling is also an 
option but would be subject to a separate referral process should the proponent 
wish to pursue that option. 

Kemerton - the initial plant layout for a gas fired plant appeared to impact on 
adjacent wetlands. The layout has been revised to avoid direct impact but 
management strategies will need to be detailed in the s.38 assessment to address 
potential indirect impacts from drainage, pipe leaks etc. 

Final design of a wastewater pipeline route will need to be addressed in the s.38 
assessment of a specific proposal and will need to ensure minimum disturbance to 
vegetation. 

Bunbury - although the site is within 2km of the Preston River delta and southern 
tidal flats, a new gas fired electricity generating facility would likely be less 
intrusive than the previous coal-fired power station with which the waterbirds co-
existed for many years. 

The local community needs to be closely consulted in relation to the visual impact 
of a new power station as part of the s.38 assessment if this site is preferred by a 
proponent. 

Collie - Western Power should liaise with DEP over the next year to ensure 
confidence in the modelling methodology for the s.38 assessment. 

A coal-fired power station of about 300MW would be expected to emit about I 
gram of dioxins and furans per year. An assessment of the significance of this 
emission and control measures, if necessary, will need to be addressed by any 
future proponent in the s.38 assessment. 

Any s.38 submission by a future proponent needs to clearly explain the intended 
water management strategy and its interaction with the 1999 Collie Basin Water 
Resource Management Strategy formulated by the Collie Water Advisory Group. 

Discussion of combustion technologies and the selection of the most appropriate 
technology would be expected to be a significant part of the s.38 assessment of a 
specific proposal. 

Overall, the EPA advises future proponents that, in putting forward proposals for 
power generating facilities, they should take into account: 

the issues raised in Western Power's SER documents; 

the public submissions and Western Power's response to them; and 

this report. 
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6. Recommendations 

The EPA submits the following recommendations to the Minister for the Environment 
and Heritage: 

That the Minister notes that this report provides early advice on any 
environmental constraints which may apply to the installation of power generation 
facilities at sites at Pinjar, Kwinana, Kemerton, Bunbury and Collie; 

That the Minister considers the report on the relevant strategic environmental 
factors as set out in Section 3; 

That the Minister notes that future specific proposals for power generation 
facilities at specific sites will need to undergo section 38 assessment. 

That the Minister notes that the EPA has concluded that at all of the sites, a power 
generating facility of the type proposed could be managed such that it is unlikely 
that the EPA's strategic environmental objectives would be compromised. 
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Appendix 1 

List of submitters 

Organizations: 

City of Bunbury 
City of Rockingham 
City of Wanneroo 
Cockburn Sound Management Council 
Conservation Council of WA 
Department for Planning & Infrastructure 
Department of Conservation & Land Management 
Department of Environmental Protection, Water & Rivers Commission 
Department of Indigenous Affairs 
Environment Centre of WA (Inc.) 
Heritage Council of WA 
Kemerton Industrial Park Coordinating Committee 
Leschenault Inlet Management Authority 
Office of Energy 
Office of Major Projects 
Shire of Harvey 
Town of Kwinana 
Water Corporation 

Individuals: 

Mr G Edwards 
Messrs R & L Edwards 
Mr M Farren 
Mr J Foster 
Ms J M Jenkins 
Mr R Peake 
Ms R Siewert 
M Smith 
Mr A G Thomson 
Mr G Tothill 
K Waterhouse 
Dr P K Weaver 



Appendix 2 

Summary of identification of relevant strategic environmental factors from SER 
documents. 



Kemerton 

Pretimlnar, Environmental 
Strateaic Factors 

Proposal Characteristics 
I 	

Government Agency and Public Comments tdfltifKtiOfl of Relevant Environmental 
Factors 

BIOPHYSICAL  
Terrestrial Flora and Vegetation The conceptual power station layout on Clearing of vegetation for the proposed wastewater pipeline may impact on Declared Rare Considered to be a relevant environmental 

the preferred site would result in Flora and a System 6 area, factor 
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. Removal of 
vegetation for construction of the 
wastewater pipeline in some locations 
along the corridor. The maximum width of 
area that would be disturbed is 
approximately lim, however only a 5m 
easement would be required for long.term 
access and the remainder of the corridor 
would be rehabilitated following 
construction. There is the potential for the 
spread of weeds and dieback during 
construction. 
Where clearing of vegetation can not be 
avoided, priority flora species may be 
removed. There is also a high potential for 
currently unidentilied populations of 
annual (spring flowering) DRF and Priority 
Flora in the Marriott Road section of the 
wastewater pipeline.  

Fauna Removal of habitats in areas required for A submission queried the lack of a detailed fauna study. Considered to be a relevant environmental 
the plant, wastewater pipeline and other factor 
infrastructure. Fragmentation of habitats 
by the wastewater pipeline corridor.  



PrelimInary EnvIronmental Proposal Characteristics 
StrategIc Factors  

Government Agency and Public Comments Identification of Relevant Environmental 
Factors 

Marine Environment The proposed power generation plant may There were no significant issues raised in respect of marine environment. Considered to be a relevant environmental 
have the potential to impact the marine factor 
environment through a wastewater 
disposal ocean outfall facility. 	It is 
proposed that the wastewater would be 
disposed of through the existing Collie 
Power Station ocean outfall. This may 
require a lOOm extension of the existing 
diffuser. There is the potential for up to 
42m2 of seagrass community to be 
disturbed for an extension of the diffuser. 
Dispersion modelling of the wastewater 
discharged into the marine environment 
has determined that adequate dilution 
would be achieved to meet environmental 
guidelines based on a 99% level of 
grotection.  

Surface Water and Groundwater Surface drainage will be intercepted and A submission has queried the implications of the recently completed Kemerton Water Study - Considered to be a relevant environmental 
Quality diverted around the plant site. Although Phase 2 study for LandCorp, DMPR and WRC. factor 

there would be no direct discharge of Has consideration has been given to using wastewater from the new sewage treatment plant 
wastewater or contaminated stormwater at Kemerton? 
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. 

POLLUTION  
Gaseous and Particulate The proposed power station would emit Also see submissions on Pinjar. 

__________ 
Considered to be a relevant environmental 

Emissions NOx, SO2 (when the power station is A submission has queried the integrity of the meteorological data used in the modelling, factor 
operating on liquid fuel) and, to a lesser Independent monitoring is needed of cumulative emissions from Kemerton Industrial Park. 
extent, particutates and unburnt 
hydrocarbons. Air dispersion modelling 
indicates that concentrations of 	SO2 
and particluates would be within NEPM 
standards and WHO criteria for 
vegetation.  

Dust Dust would be generated during the There were no significant issues raised in respect of dust. Not considered to be a relevant 
construction phase of the project. Dust environmental factor 
emissions arising from construction 
activities may have the potential to 
adversely impact on human health, visual 
amenity, and the surrounding vegetation 
and fauna. 	The proliferation of dust during 
construction also has a nuisance value.  



Preliminary Environmental Proposal Characteristics 
StrategIc Factors  

Government Agency and Public Comments Identification of Relevant Environmental 
Factors 

Greenhouse Gas Emissions Greenhouse gas impacts were assessed Although carbon intensity has been declining, Western Power should aim to achieve the Kyoto Considered to be a relevant environmental 
for the SWIS as a whote for Western Protocol target of no more than 8% increase in emissions over 1990 levels, factor 
Powers plant relirementireplacemenl and Western Power's ultimate aim should be to be greenhouse neutral. 
Power Procurement Program to the year Greenhouse reporting should include an indication of the technology used. 
2010. Two options were compared: Tree planting to offset greenhouse gas emission adds $10 - $35 per MWh. 
- Option A - The installation of 240MW There is little difference in greenhouse emissions from coal or gas if the analysis is done from 
open cycle capacity by 2005/06 and a source to consumption including CO2  extracted from nalural gas prior to supply as a fuel. 
further 540MW of gas-tired power Has Western Power considered options for the sequestration of CO2 within geological 
generation plant by 2010, consisting of formations. 
120MW of open cycle peaking plant and 
420MW of combined cycle plant. 
- Option B - Is the same as Option A 
except that 300MW of the combined cycle 
plant in use by 2010 is assumed to be 
provided by a coal-tired power station. 
The SWIS carbon intensity is predicted to 
continue to decrease to either 0.70 or 0.76 
tonnes CO2JMWh 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 
CO2JMWh. The resultant CO2  equivalent 
greenhouse emissions, with the predicted 
increase in electricity sent out in 2010 are 
estimated to be 11.3 and 12.4Mtpa 
respectively. This is around 24 to 36% 
higher than the 1990 emissions of 
9.079Mlpa in 1990.  

Noise and Vibration Noise will be generated during the A submission has queried the wind speed used in the modelling and suggested that the Considered to be a relevant environmental 
construction and operational phases of the 35dB(A) contour should be shown, factor 
project. 	Noise modelling of the power 
station in isolation indicates that the 
proposed plant will meet the Noise 
Regulations at the nearest residences and 
at the site boundary. 	Noise modelling of 
the power station in combination with the 
potential future industry mix developed for 
the Kemerton Expansion Study indicates 
that the Noise Regulations will be 
achieved at the boundary of the buffer 
zone. Vibration is not expected to be an 
issue.  



Preliminary Environmental Proposal Characteristics 
Strateoic Factors  

Government Agency and Public Comments identification of Relevant Environmental 
Factors 

Waste The construction and operation of the There were no significant issues raised in respect of waste management. Not considered to be a relevant 
proposed power station will result in the environmental factor 
generation of minor quantities of solid 
waste (<lOtpa). 
The construction and operation of the 
proposed power station will result in the 
generation of minor quantities of domestic 
waste (peaking at 15kL/day during 
construction and up to 0.3kUday during 
operation). 
Waste cooling water would be disposed of 
either to on-site evaporation ponds or 
piped to an ocean outfall. This has the 
potential to lead to contamination of soil, 
nearby surface and ground waters with 
salt and impacts on vegetation from 
moderately saline water leaking from the 
bottom of the evaporation ponds or from 
pipeline_leaks/ruptures.  

Hydrocarbon and Hazardous The operation of the power station would There were no significant issues raised in respect of hydrocarbon and hazardous materials. See groundwater 
Materials require the transportation, storage and 

handling of hydrocarbon products 
including liquid fuel, lubricating oils and 
greases and degreasers. Hazardous 
materials such as herbicides, acids, 
solvents and explosives (if blasting 
required) may also be used and stored on- 
site. The potential impacts associated 
with these activities include: 
- Discharge of hydrocarbons to the 
environment contaminating surface and 
ground waters, the atmosphere and soil; 
- Creation of acute and/or chronic toxic 
hazards; and 
- Creation of flammable or explosive 
hazards.  



Preliminary Environmental 
Strateatc Factors 

Proposal Characteristics 
I 	

Government Agency and Public Comments Identification of Relevant Environmental 
Factors 

SOCIAL SURROUNDINGS  
Social and Economic issues The proposed power station would offer There were no significant issues raised in respect of social and economic issues. Not considered to be a relevant 

benefits to the local communities through environmental factor 
employment, the use of local labour, 
service industries and local supplies of 
materials, particularly during construction. 
The construction phase is expected to 
extend over a period of up to 24 months 
and the construction workforce for each 
development stage is expected to peak at 
around 250 personnel. There may be 
social impacts on the local community 
resulting from this transient workforce, 
however these would be temporary in 
nature. During the operational phase of 
the power station, permanent on-site 
personnel would range from 5 to 30 
personnel, depending on the size and 
configuration of the power station. This 
level of manning could easily be 
accommodated within the nearby 
communities. There are not expected to 
be any significant impacts on tourism or 
recreation from the power station.  

Visual Impact From a comparison of the height of the What is the visibility of a power station at Kemerton when viewed from the east, given the Not considered to be a relevant 
structures within the proposed power relatively flat nature of the land? environmental factor 
station 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. 
Nowever, the power station may be visible 
from farmhouses and other locations to 
the east of the Park.  

Transport The construction phase would result in [here were no significant issues raised in respect of transport. Not considered to be a relevant 
increased traffic on the access roads to environmental factor 
the Kemerton Power Station. This 
increased traffic would result from 
workforce commuting and construction 
related deliveries of material and 
equipment. All traffic would access the 
power station site through the existing 
access roads or roads developed under 
the Kemerton Expansion Final Concept 
Plan.  



Preliminary Environmental Proposal Characteristics 
Strategic  

Government Agency and Public Comments 	
} 

Identification of Relevant Environmental 
Factors 

Aboriginal Heritage There is the potential for three Archaeological surveys should be undertaken and ethnographic consultations conducted with Considered to be a relevant environmental 
archaeological sites to be impacted by the local Aboriginal communities and Native Title claimants, factor 
proposed wastewater pipeline corridor. 
Due to the tack of detailed survey 
coverage, it is also likely that other 
Aboriginal sites may be present in the 
øroiect_area.  

Public Safety Any industrial development that involves There were no significant issues raised in respect of public safety. Considered to be a relevant environmental 
the storage, transportation or processing factor 
of hazardous substances could pose risk 
to employees, the public and the 
environment. A preliminary review of 
hazardous materials and processes that 
may be used in the operation of the power 
station indicates that the power station 
could be categorised as being Low Risk 
and would be contained with the High Risk 
Category assigned to the proposed site 
under_  the _Kemerton_Expansion_Study.  
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1.0 Introduction 

	

1.1 	Project Background 

Western Power Corporation is now in the final stages of a power procurement process for the 
third-party construction and operation of a new power station within the south western portion of 
the state. Transfield Services, assisted by ATA Environmental, is the preferred supplier for this 
power purchase process and is currently advancing more detailed environmental approvals 
specific to the Kemerton power station site. 

As part of the initial planning stages of Western Power's procurement process, Biota 
Environmental Sciences completed a preliminary biological survey of a potential site within the 
Kemerton Industrial Park, and other associated infrastructure which may have been required 
dependent on the nature of the final power generating facility (Biota 2002). This study was 
subsequently supplemented by a more detailed spring survey (Biota 2003). 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 itself, with most effort centred on an area 
of remnant vegetation in the southern portion of the site. 

	

1.2 	The Current Proposal and the Role of this Report 

The current design for the power generating facility as proposed by Transfield Services will 
comprise: 

two open cycle air cooled gas turbine generator sets; 
standby liquid (Ultra low Sulphur diesel) fuel storage of 1.5 ML; and 
ancillary buildings and plant. 

The gas conditioning plant and switchyard will also be located on the same site. The gas fuel 
supply pipeline and transmission corridors are the subject of a separate referral by Western 
Power and are not addressed in this report. 

This report represents a modified and tailored version of earlier studies completed on the 
proposed Kemerton site on behalf of Western Power (Biota 2002 and 2003). The power 
station as now proposed by Transfield Services will be constructed on an approximately 2 ha 
site within a dedicated 28 ha lot within the 45.4 ha area known as site 'D' (see Figure 1.1). 
This footprint of the facility will only impinge on Blue Gum plantation in its current form and 
will not impact on the remnant vegetation in the southern portion of site 'D'. This revised 
report is a cut-down version of an earlier more comprehensive report which considered other 
options for the power supply process (Biota 2003). It only considers the flora and fauna issues 
associated with the design now proposed by Transfield Services. 
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2.0 	Preliminary Fauna Assessment 

2.1 	Fauna Habitats 

The only intact fauna habitat present in the larger site 'D' considered for the proposed power 
station consisted of one primary unit; Eucalyptus marginata, Corymbia calophylla and Banks/a 
attenuata woodland with open understorey on pale grey sands. This unit was restricted to the 
southern portion of the site 'D' area and would not be affected by the power station as now 
proposed. The 2 ha construction site and surrounding lay-down area and ancillary facilities will 
be situated entirely within a historically cleared and modified habitat of Tasmanian Blue gum 
plantation. 

2.2 	Potential Threatened Fauna Species 

In Western Australia, all native fauna species are protected under the Wildlife 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 (CAM BA). 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. 

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

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

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 

Schedule 4 taxa are 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, the Department of Conservation and Land Management 
(DCLM) also classifies fauna under four different Priority codes (Table 2.2). 

Table 2.2: 	Priority fauna categories. 

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. 

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 be given to declaration as 
threatened fauna. 
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Priority Three - Taxa with several, poorly known populations, some on conservation lands. 

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 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 DCLM Threatened Fauna database for the project area. Six 
species of Schedule listed fauna and eight species of Priority fauna were identified as 
potentially occurring in the study area (see Appendix 1). 

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 1). 
This species potentially occurs in woodland habitats of the proposed power station site but 
would be unlikely to be affected by the proposed development in the north of the site. 

Pseudocheirus occidentalis - Western Ringtail Possum 
The preferred habitat 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 species is not likely to occur in either the 28 ha site or the 
2 ha of blue gum plantation proposed for the power station, given the lack of suitable 
Peppermint dominated habitat. 

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. 
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 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 southern portion of power station area. The conservation status of this species is 
unlikely to be affected by the proposed clearing of 2 ha of blue gum plantation to 
accommodate the power station site 

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). It is unlikely to be affected by the proposed 
clearing of 2 ha of blue gum plantation if present in the locality. 
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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 1), and may occur 
in the habitats of the power station study area. 

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). 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 1) and is likely to occur in such habitats along both the wastewater 
pipeline route and within the proposed power station site. 

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 DCLM as 
Priority 3 and this species has recently been recorded near Bunbury (Appendix 1). 

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 1). The species typically 
requires dense understorey vegetation to persist and is not likely to utilise the open areas 
within the blue gum plantation habitat. 

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). 

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 1). It is known to occur nearby around Lake Clifton and may utilise the open 
woodlands in the vicinity of the power station area. 

In summary, it appears unlikely from the available information that the removal of 2 ha of blue 
gum plantation (Plate 3.1) would result in a change in conservation status for any Schedule or 
Priority listed fauna species. 

2.3 	Limitations of the Preliminary Fauna Assessment 

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

	

3.1 	Methodology 

The currently proposed Kemerton Power Station site is situated entirely within a timber 
plantation. Only the southern-most portion of the larger site 'D' area was remnant bushland 
and formed the focus for the preliminary survey (Biota 2002). The field assessment 
comprised: 

vegetation condition assessment; 

vegetation association description; and 

a limited threatened flora search (Section 3.2). 

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 
search was conducted of the DCLM 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 quad rat 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). 

	

3.2 	Limitations of the Preliminary Flora Assessment 

The preliminary assessment was prepared on the basis of desktop information, consultation 
and a brief field assessment of the proposed power station site (see Biota 2002 for a more 
comprehensive account of the limitations applying to the remainder of the survey area). 

	

3.3 	Vegetation Associations of the Kemerton Power Station Site 

The majority of the 28 ha considered for the proposed power station site was covered by a 
Blue Gum plantation (Plate 3.1). A small section to the south comprising the balance of site 
'D' 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 ned/el, 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 *Bniza  maxima, Wild Oats *Avena  sp. and 
*Urs in Ia anthemoides. Historical disturbance factors, such as grazing and clearing, typically 
account for the dominance of these weed species. 

The construction site for the power station is now proposed to be entirely within blue gum 
plantation in the north of the site (Plate 3.1), with no clearing of the remnant woodland 
vegetation in the south of the area. 
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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). 

Kemerton Power Station Site Biological Assessment 

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

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 3.1: 	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. 
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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 DCLM database of potential threatened flora species previously 
known from the locality (Table 3.2) (Appendix 2). General traverses of the study area were 
carried out for these species in addition to the quadrat sampling. 

Table 3.2: 	DRF and Priority flora previously collected from the locality of the study 
area. 

Species Conservation Status No. of Populations in locality 
Diuris micrantha DRF 4 
Drakaea elastica DRF 2 
Drakaea micrantha DRF 2 
Lasiopeta/um membranaceum Priority 3 1 
Stylidium longitubum Priority 3 Unspecified 
Verticordia attenuata Priority 3 1 
Acacia flagelliformis Priority 4 Unspecified 
Aponogeton hexatepalus Priority 4 Unspecified 
Caladenia speciosa Priority 4 1 
Drosera marchantli Priority 4 1 	 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 from the power station site. Several Priority flora species 
were recorded from the wider area during the initial study (see Biota 2002), but none were 
documented from the area now proposed to accommodate the power station. 
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4.0 	Spring Flora and Vegetation Assessment 
A detailed spring flora and vegetation survey was carried out at the SER proposed power 
station site from the 101h  to 111h  of October 2002 (Biota 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 Herbarium. A 
search was conducted of the DCLM 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). 

Vegetation was surveyed within four detailed flora quadrats with a precise measured area of 
lOm x lOm. A number of parameters were recorded for each quadrat (see Biota 2003), 
however none of these were completed within the area of the blue gum plantation. A 
vegetation map was also produced for the power station site area (see Figure 4.1). 

4.2 	Results 

As the vegetation did not appear to warrant more systematic survey, the blue gum plantation 
area now proposed for construction was only traversed for weed and threatened flora species. 

No flora species of conservation significance were recorded from the blue gum plantation and 
the preliminary assessment of the plantation area (Section 3.3) was confirmed. All flora and 
vegetation types of significance identified during the survey were restricted to the remnant 
habitats of the southern portion of the larger 45.4 ha lot considered for the SER power station 
site (Figure 4.1; Biota 2003). 

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

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 movement 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' (Biota 2003). This species was recorded 
at the western end of the study area near the drain that runs through the centre of the Blue 
Gum plantation. 
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5.0 Discussion and Recommendations 

5.1 	Potential Flora and Fauna Constraints 

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 and seasonal 
assessments (Biota 2002 and 2003 respectively). The Blue Gum timber plantation area has 
minimal 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 future infrastructure projects at the site. The 
currently proposed design achieves this, but the conclusions of this revised report would need 
to be revisited should the design be modified or prior to implementation of subsequent stages. 

5.2 	Potential Impacts 

The development of a power station in 2 ha of the northern portion of the blue gum plantation 
and required laydown and ancillary areas would appear to present few potential impacts on 
flora and fauna. The currently proposed design eliminates many of the potential ecological 
impacts of significance identified in the earlier studies (Biota 2002 and 2003). It should be 
noted that whilst flora and vegetation in the area have been assessed with a reasonable level 
of adequacy there are no field data on fauna utilisation of the site. The assessment presented 
here is based on habitat review only and it is possible that some species of interest could still 
utilise the plantation area on a transitory basis. Having noted that, this plantation is not likely 
to be a core habitat for any species of significance, will still remain largely intact on the 
remainder of the 28 ha site, and is likely to have minimal ecological value when compared to 
the more intact native remnant woodland habitats to the south (Biota 2003). 

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 
bush land 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. The only currently identified ecological issue to be 
considered is more one of management in respect of weed and soil-borne pathogen hygiene 
and control procedures. 

5.3 	Recommendations 

The current proposal has implemented the recommendations of the earlier studies (Biota 2002 
and 2003) in maximising the use of blue gum plantation to accommodate the power station 
and avoiding remnant native woodlands on the site. 

To reduce the potential for secondary impacts caused by construction works, the following 
recommendations should still be followed: 

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 likelihood of soil borne weeds and diseases being brought on site by unclean 
equipment is extremely high; 

No clearing or disturbance of any kind should occur in bushland outside the area 
required for the power plant. The clearing area should be clearly defined on design 
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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; 

3 	Disturbed areas and existing tracks be used for access and storage for machinery, 
vehicles and equipment in preference to areas of bush land; 

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

5 	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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Ms Kelli McCreery 
Biota Environmental Sciences 

2/183 Scarborough Beach Rd 
MT HA\VTHORN WA6016 
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REQUEST FOR THRIATENED FAUNA INFORMATION 

I refer to your request of 6 March for information on threatened fauna occurring in the Kemerton 
Industrial Area. 

A search was undertaken for this area of the Departments rhreatened Fauna database, which 
includes species which are declared as 'Rare or likely to become extinct (Schedule I). 'Birds 
protected under an international agreement (Schedule 3 ), and 'Other specially protected fau,za 
(Schedule 4) Attached are print outs from these databases where records were found 

Attached also are the conditions under which this information has been supplied. Your attention is 
specifically drawn to the sixth point that refers to the requirement to undertake field investigations 
for the accurate determination of threatened fauna occurrence at a site The information supplied 
should be regarded as an indication only of the threatened fauna that may be present 

An invoice for $11000 (includes OST), being the set charge for the supply of this information, will 

be forwarded 

It would be appreciated if any populations of threatened fauna encountered by you in the area could 
be reported to this Department to ensure their ongoing management. 

It you require any further details, or wish to discuss threatened fauna management, please contact 
my Senior Zoologist. [)r Peter Mawson on 08 93340421 

Yours sincerely 

for Keiran McNamara 

ACTING EXECUTIVE DIRECTOR 

8 March. 2002 

WILDUFE BR.ANCH 7 Dk Perry A,erue KersrgtoA Wenern Autra6a 6151 

Pbone: (08) 9334 0455 fax (CS) 9334 0278 Webte vw.naturebasenet 
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The search of the database indicated that the following threatened and priority fauna occur in the 
area in question. 

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

Chud itch (Dasyarus geoffroii This species is highly mobile and occupies large home ranges in a 
range of habitats including woodland It has recently been recorded in the northern area of 
Australind. 

Western Rintail Possum (Pseu(Iocheirus occideni'olis) A population of this species has been 
established in Leschenault Conservation Park (Leschenault Peninsula) through translocation. 
Vagrants may occur in the Kemerton area. 

Carnaby's Black-Cockatoo (caIyporhynchus latirosiris) This species moves around in flocks to 
feeding areas through the Swan Coastal Plain but breeding occurs mainly in the eastern forests and 
wheatbelt 

Baudin's Black-Cockatoo (C'a1yprhynchu baudinil) This species occurs in low imumnbers in this 
part of the Swan Coastal Plain 

Schedule 4 (Fauna which is Otherwise Specialty Protected) 

Peregrine Falcon (Falcoperegrinus) This species is an occasional visitor to areas of open 
woodland and along margins with farmland 

Carpet Python (Vorelia spilota :ntbr,cata) 1 his species may occur in areas of native vegetation 
along the coast from Australind to Yalgorup National Park 

l'rioritv Taxa 

Q uenda (isoodon obesujus fusci venter) 114 This species is moderately common in pan.s of the 
coastal plain where dense understorey vegetation occurs in woodland and around wetland areas. The 
species has been translocated to Leschenault Conservation Park and may occur in other surroundimut 
areas sherc there is suitable vegetation. 

Brush-tailed Phascogale (Ph(Lvcogule lapoatafa) P3 This species has recently been recorded on 
the outskirts of Bunhurv. It occurs in forest and woodland where suitable tree hollows are available 
and may occur in the area in question. 

Wsiera Brush WIIab> (Maropus irma) P4 ThS species cus in low numbers in areas of 
coastal forest and woodland supporting a dense shrub layer. and may occur in the vicinity of the 
Kemerton Industrial Area 

Western False Pipistrelle (Falsislrellusmackenziei) P4 This species of bat occurs in the higher 
rainfall areas of the southwest including the Swan Coastal Plain. It roosts in small colonies in tree 
hollows and forages in the cathedral-like spaces between trees It has been recorded near Lake 
Cliton and may occur in the area in question 

Forest Red-tailed Black Cockatoo (calypzorhynchu.s banksiivaso) P3 This subspecies ot'the 
Red-tailed Black Cockatoo is restricted to the forests of the south-west and is occasionally observed 
on the coastal plain near Bunbury. Requires tree hollows to nest and breed and is totally dependent 
on jarralt-inarri forest 

Hooded Plover (Thinorniv rubricolis rubricolis) P4 This species has been recorded along the 
margins and shallow of Leschenault Inlet. 



Eastern Curlew (Numenius madagascariensis) P4 This species is a migratory visitor and has been 
observed along the margins of Leschenault Inlet. 

Black-stripe Minnow (Galaxiella nigroslriata) P3 This species typically occurs in shallow isolated 
pools and has been recorded in the seasonal wetlands near the Kemerton Silica Sands Mine 
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1. 	INTRODUCTION 

As part of the Western Power's competitive procurement process for peak load 
generation on the South West Interconnected System (SWIS) Transfield Services 
Kemerton Power Station Pty. Ltd (Transfield Services), a wholly owned subsidiary 
of Transfield Services proposes to construct and operate a dual fuel open cycle power 
station within the core of the Kemerton Industrial Park (KIP). The Kemerton 
Industrial Park is situated in the Shire of Harvey, approximately 17km northeast of 
Bunbury (Figure 1). 

The proposal is subject to environmental referral under Section 38 of the 
Environmental Protection Act, 1986. As part of the overall environmental 
assessment of the proposed power station, a Spring fauna survey was commissioned 
in October 2003. The aims of the fauna survey were to: 

Assess the terrestrial fauna in the proposed development area; and 
Assess the potential for rare or threatened species to be present. 

In the event that either or both of the above fauna species are identified, 
recommendations as to proposed mitigation measures to minimise or prevent the 
impact on identified species are presented in this report. 
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2. METHODOLOGY 

The survey site is a Blue Gum plantation (Eucalyptus globulus) with little 
understorey vegetation. There are some parts with large amounts of leaf and bark 
ground cover, however large portions of the ground are bare sand. 

2.1 Trapping 

Eight separate trapping grids were set up within the 28 hectare site (Figure 2). All 
trapping grids consisted of three 150mm diameter stormwater pipe pit-traps (500 mm 
deep) and three 20 L bucket pit-traps alternating along a 30 m drift fence (300 mm 
high). Three cage traps and five Elliott traps were placed 10 m either side of the drift 
fence line (Figure 3). A total of 448 trap nights were conducted between Monday 27 
and Friday 31 October 2003. Figure 3 shows the location of each trapping grid within 
the study site. 

2.2 	Avifauna Surveys 

Avifauna surveys were conducted between Tuesday 28 and Friday 31. Survey 
transects were traversed on foot throughout the study area for 1.5 person hours each 
morning. All birds were identified by their call or direct observation. 
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2.3 	Spot-lighting Survey 

Spot-lighting was conducted on two evenings (28 and 30 October). Spot-lighting was 
conducted from a slow moving vehicle (less than 10 kmfhr) using head torches and a 
high powered hand-held spot light. Each survey lasted approximately 2 hrs. This is a 
commonly used procedure. 

	

2.4 	Hand Searches 

Hand searching was conducted twice throughout the study area for 1.5 person hours. 
This included digging out holes, removing bark from logs and trees and sorting 
through leaf litter. 

All fauna trapping was conducted under a licence issued by the Department of 
Conservation and Land Management (# SF 004342). 
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3. 	POTENTIAL THREATENED FAUNA SPECIES 

In Western Australia, all native fauna species are protected under the Wi1dlfe 
Conservation Act 1950-1979. Fauna species that are considered rare, threatened with 
extinction or have a 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 Australian Migratory Bird 
Agreement (JAMBA) and the China and Australian Migratory Bird Agreement 
(CAMBA). Classification of rare and endangered fauna under the Wildlife 
Conservation (Specially Protected Fauna) Notice 1998 recognises four schedules of 
taxa. These are; 

Schedule I - fauna which are rare or likely to become extinct and are declared to be 
fauna in need of special protection. 

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

Schedule 3 - 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 

Schedule 4 - fauna that are in need of special protection, otherwise than for the 
reasons mentioned in Schedule 1, 2 or 3. 

In addition to the above classification, CALM also classify fauna under four different 
Priority codes: 

Priority one - Taxa with few, poorly known populations on threatened lands. Taxa 
which are known from few specimens or sight records from one of 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 
species. 

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 
no 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 three - Taxa with several, poorly known populations, some on conservation 
lands. 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 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 
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considered not currently threatened or in need of special protection, but could if 
present circumstances change. These taxa are usually represented on conservation 
lands. Taxa which are declining significantly but are not yet threatened. 

Six species of Schedule listed fauna and eight species of Priority fauna were 
identified as potentially occurring in the study area. 

	

3.1 	Schedule 1 - Fauna which are rare or likely to become extinct. 

Chuditch (Dasyurus geoJjroii) - This species occurs in a wide spectrum of habitats 
and occupies a considerable home range. It is most commonly found in open Jarrah 
forests and woodlands southwest of the project area, but there is a recent record from 
north of Australind. 

Western Ringtail Possum (Pseudocheirus occidentalis) - The preferred habitat for 
this possum is the coast Peppermint woodlands and its abundance and distribution 
has been substantially reduced since European settlement. 

Baudin's Cockatoo (Calyptorhynchus haudinii) - This species is most common in 
the far southwest of WA where it breeds. Breeding records come from the southern 
forests north to Collie and east to near Kojonup. Baudin's Cockatoo is typically 
found in vagrant flocks and utilises the taller, more open Jarrah and Marri 
woodlands, where it feeds mainly on Marri seeds. It occurs in low numbers in the 
study area. 

Carnaby's Cockatoo (Calyptorhynchus latirostris) - This species inhabits the 
southwest of WA. Its preferred habitat is the woodland where it preferentially feeds 
on plants of the Proteaceae family. in winter, flocks can be found in heaths. 

	

3.2 	Schedule 4 - Fauna otherwise in need of special protection 

Peregrine Falcon (Fa/co peregrinus) - This species is found across most of Australia, 
but only occurs in low densities and has a wide and patchy distribution. It favours 
open woodlands among other habitats and may be an occasional visitor to the study 
area. 

Carpet Python (More/ia spilota imbricata) - This species is widespread within the 
southwest, but is not in high density across it distribution. 

	

3.3 	Priority Three Fauna 

Forest Red-tailed Black Cockatoo (Calyptorhynchus hanksii naso) - Flocks of Red-
tailed Black Cockatoos are often seen feeding in woodlands. 

Brush-tailed Phascogale (Phascogale tapoaiqfa) - The Brush-tailed Phascogale is an 
arboreal, carnivorous dasyurid that occurs in a variety of regions in Australia with 
open, dry sclerophyll forests on ridges and reliable rainfall patterns. 
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3.4 	Priority Four Fauna 

Southern Brown Bandicoot (Isoodon obesulus fusciventer) - 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. 

Western Brush Wallaby (Macropus irma) - This species is common in open Jarrah 
forest associations, but has not been recorded in previous surveys of the region. 

Western False Pipstrelle (Falsistrellus mackenziei) - This bat species occurs in the 
high rainfall regions of the southwest including the Swan Coastal Plain. It is known 
to occur in the nearby Lake Clifton area and may utilise nearby open woodlands. 

Hooded Plover (Thinornis rubicolis rubicolis) - This is a migratoly bird that has 
been found at the nearby Leschenault Inlet. 

Eastern Curlew (Numenius madagascariensis) - Similar to the Hooded Plover, it has 
also been recorded from the shallows and margins of the Leschenault Inlet. 
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4. 	RESULTS 

A total of 25 fauna species were recorded in the study area, including 17 birds, 4 
reptiles and amphibia and 4 mammals. 

No Priority or Schedule fauna were trapped or observed in the study area. 

4.1 Avifauna 

Seventeen species of birds were observed in the study area (Table 1). This was 
significantly lower than the expected number of species for the region. Active 
drilling and truck activity in the nearby area (less than 100 m away) likely to have 
reduced bird numbers in the survey area. 

TABLE 1 
AVIFAUNA FOUND IN THE STUDY AREA 

Nankeen Kestrel 
	

Falco cenchroides 
Australian Ringneck 
	

Barnardius zonarius 
Southern Boobook Owl 
	

Ninox novaeseelandiae 
Laughing Kookaburra 
	

Dacelo novaeguineae 
Splendid Fairy-wren 
	

Malurus splendens 
White-browed Scrubwren 

	
Sericornis fronialis 

Yellow-rumped Thornbill A canthiza chiysorrhoa 
Red Wattlebird 
	

Anthochaera carunculata 
Singing Honeyeater 
	

Lichenostomus virescens 
Rufous Whistler 
	

Pachycephala rufiventris 
Magpie-lark 
	

Grailina cvanoleuca 
Australian Magpie 
	

Gp,nnorhina tibicen 
Grey Currawong 
	

Strepera versicolor 
Australian Raven 
	

Corvus coronoides 
White-breasted Robin 
	

Eopsaltria georgiana 
Scarlet Robin 
	

Petroica multicolor 
Silvereye 
	

Zosterops lateralis 

	

4.2 
	

Reptiles and Amphibians 

Four species of reptiles and amphibians were trapped in the study area (Table 2). No 
additional species were captured by hand searches. 

Species Site 
1 

Site 
2 

Site 
3 

Site 
4 

Site 
5 

Site 
6 

Site 
7 

Site 
8 

Helcioporus eyrei 2 3 6 3 2  2 2 
Hemiergis guadrilineala  1 1 1  2 
Iviorethia obscura  1  1  
Tiligua rugosa  1  
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4.3 Mammals 

No mammals were trapped and only the Western Grey Kangaroo (Macropus 
fuliginosus) and Rabbit (Orcyctolagus cuniculus) were observed in the area. Tracks 
of cats (Felis catus) and foxes ( Vulpes vulpes) were also located. 
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5. 	CONCLUSION AND RECOMMENDATIONS 

The fauna survey of the proposed Kemerton Power Station site resulted in a low 
number of fauna being recorded. The low species richness is largely a result of it 
being a Blue Gum plantation with very low levels of understorey as well as drilling 
and truck movement in the nearby area. No Scheduled or Priority Fauna were 
observed or trapped in the area, after extensive searching and trapping effort. 

This site has limited biodiversity value, nevertheless, the preparation and 
implementation of a Construction Environmental Management Plan will assist in 
minimising impacts of the development on any fauna within the site and in habitats 
close to the proposed power station site. 
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DISCLAIMER 
AIC attempts to give voice to the Indigenous people who take part in surveys such as the one 
reported here. As such, we neither claim the knowledge revealed to us, nor can we necessarily 
vouch for the veracity of the information given. We do, however, consult with those people who 
we consider to have the best knowledge of the area subject to the enquiry. In those instances 
where no ethnographic information is presented, it should not be presumed that no heritage values 
are present. Often, we are told by Indigenous people of how they have not known a consultant 
sufficiently well, or they have not been in the appropriate company, and have claimed ignorance 
of places that they may assert as a site at a different time, under different circumstances. 

Within the pages of this report we have intended that only the FACT of a site be recorded. This 
report is not designed to be the basis of the recording of sites - it is designed to advise the client 
of those places that may need to be accommodated under the Act. More elaborate details of the 
place or object will be provided in the site recording forms that AIC will submit to DIA to enable 
the site recording process to be completed. 

GPS DATUM USED 
The GPS datum used during this survey was either WGS 84 or MGA 94. 

LIMITATIONS 
We endeavour to pin point geographical/site locations however the limitations of handheld GPS 
devices will create inaccuracies on occasion. Also, the potential for error from datum shift is ever 
present. 
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1 	SUMMARY & RECOMMENDATIONS 

1.1 	Transfield Services Limited proposes to construct and operate a 260.9 

Megawatt duel fuel peak load power station, primarily utilising natural 

gas, within the Kemerton Industrial Park complex, situated approximately 

20 kilometres north of Bunbury. The proposal follows an earlier Strategic 

Environmental Review for power supply options undertaken by Western 

Power Corporation. 

1.2 	ATA Environmental were commissioned by Transfield Services Ltd to 

oversee all environmental and Aboriginal Heritage concerns pertaining to 

the planned project. As the project will entail ground disturbance activity, 

ATA Environmental engaged AIC to complete the consultation with the 

Gnaala Karla Booja representatives to ensure that the integrity of their 

heritage remained intact. 

1.3 	Native Title claims covering this area include: 

Gnaala Karla Booja - WAG6274/98 (WC98/058) 

1.4 	AIC contacted the Gnaala Karla Booja representatives and explained 

details of the project to them and invited them to participate in a field 

inspection of the project area in order to assess the heritage values that 

might be present. 

1.5 	AIC engaged archaeologist Donald Lantzke to complete an archaeological 

inspection of the area, which was completed on October 3 l, 2003. 

1.6 	AIC engaged anthropologist Don Sauman to complete the ethnographic 

consultation with designated Gnaala Karla Booja representatives on 

November 1st 2003. 

1.7 	During the archaeological inspection, no archaeological or ethnographic 

sites were identified. 

1.8 	Stage one, a 2ha site for the power station, appears to be wholly within the 

existing blue gum plantation and presents no problem. It is recommended 
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that this may proceed as long as at least two Aboriginal persons are 

employed as monitors during all ground disturbance phases. 

1.10 The remaining area did present problems for reasons of lack of 

coordinates with which to clearly identify the boundaries of the industrial 

park and its extensions. Further, although the briefing note implies that the 

whole of the development is within blue gum plantation. This does not 

appear to be the case as there are also wetlands, pine plantations and 

native bush. 

1.11 The Aboriginal consultants were not aware of site clearances for the 

existing estate and require clearance of undeveloped areas within the 

existing Kemerton Industrial Park reservation with the relevant 

developers. 

1.12 Within both the existing Kemerton Industrial Park and the extensions, the 

Aboriginal consultants require access to the bush timbers and seeds for 

processing. 

1.13 The Aboriginal consultants do not want any registered sites within the 

Park to be disturbed. The Aboriginal consultants also require that 

unregistered wetlands be treated with respect as places of importance for 

Aboriginal people as a traditional food resource and is also the location of 

turtles that are an essential part of turtle dreaming. 

1.14 The Aboriginal consultants require an on-site meeting with the developers 

and a surveyor who can clearly identify the boundaries of the existing 

industrial park and extensions. 

1.15 AIC recommends that work may proceed on Stage One. 

1.16 AIC recommends that developers negotiate a Cultural Heritage 

Management Protocol to clearly define the processes by which the 

concerns of both parties can be addressed before the project starts. By this 

process costly delays can be avoided during the construction phase of the 

development. That CHMP should include provisions and management 
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processes by which at least two Aboriginal monitors should be employed 

during all ground disturbance operations to identify any cultural issue that 

might arise. AIC also recommends that an on-site meeting as previously 

described be held as soon as possible so that future stages may proceed. 

1.17 In the future greater attention should paid to providing clear information 

as to boundaries. Aboriginal consultants are unwilling sign off on general 

areas. 

1.18 AIC recommends that Transfield Services Ltd ensure all its staff and 

contracting personnel are made fully aware of their responsibilities and 

obligations under the Act. 
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2 PREAMBLE 

In the conduct of consultation under the Aboriginal Heritage Act (1972), it should always 
be borne in mind that at least two cultures are being engaged with: the developmental 
culture of mainstream Australia on the one hand; and Aboriginal culture on the other. 

Developmental culture has a vested interest in having the proposed project proceed with 
the minimum of encumbrance or delay, whereas the Aboriginal Cultural position is often 
more complex. 

One of the most significant issues that requires attention in the endeavour towards 
reconciliation between the Indigenous population and the colonising culture is that of the 
diversity between Aboriginal groups and individuals. 

It is often the case that developers focus their heritage assessment endeavours on the 
registered native title claims over the project area. \Vhereas this strategy is endorsed by 
the DIR in that it only includes registered NTC's in its Tendex database, it can be 
misleading in the extreme as to who the people are that hold the knowledge of the 
country in a traditional sense. 

Even within a relatively intact Indigenous cultural group, the levels of knowledge can 
vary significantly, for a whole variety of reasons. In today's relatively mobile (both 
geographically and socially) communities, the levels of knowledge can be difficult to 
ascertain except by the trained and experienced ethnologist. Although the systematic 
practice of surveys of the project area under the Act is not yet 10 years old, the 
Aboriginal Heritage Act is now 30 years in existence. Prior to the proclamation of the 
Native Title Act (1993) few routine surveys were carried out. Many of the Aboriginal 
people who today control the administration of the various NTC's were raised in 
missions and other environments that discouraged any adherence to, practice of, or even 
opportunity to be knowledgeable in, the traditional ways of the Old People. 

Because of the tendency of Representative Bodies to support the Named Claimants, or 
applicants, of the claims within their jurisdiction area, their legal personnel have often 
insisted upon, and written, heritage conduct agreements that are biased towards the 
applicants rather than those Indigenous people who hold the traditional knowledge of the 
count!)'. 

In light of the above, it can be seen that one of the functions of the consultant in any 
survey or consultation under the Act is to focus on the identification of sites and to ensure 
that any site identified gets the full protection of the Act. The people who have identified 
any site should have control of the knowledge regarding that site as it may well be 
culturally inappropriate for the uninitiated, or the opposite gender, to gain access to that 
knowledge. In the larger context, both males and females who embrace the traditional 
ways have knowledge of the major song lines and stories that originated in the 
Dreamtime. Those song lines often extend across much of this continent, and some 
traverse it completely from both east and west as well as north and south. 
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Individuals, families or clan groups can be the traditional repositories of stories and 
traditions. Totems may also be influential in determining who should be consulted 
regarding a particular place. 

AIC's present position is that we believe that Indigenous people may well belong to 
country, because of their level of knowledge of that country, rather than the country 
belonging to any person or group. 

Indigenous people in Western Australia have been adapting, out of necessity, to the 
European culture for some seven generations. That adaptation has taken many forms and 
has, to a large extent, resulted in a myriad of synthesised, in the Hegelian sense, local 
systems of role and identity construction. Those evolving constructions, whilst based to 
varying degrees on the traditional beliefs of the old people, today have an emphasis on 
social strata based on age and experience, and the care and preservation of the 
environment, as well as that, which persists of the knowledge of traditional spirituality. 

Pre-contact indigenous people had a well-developed system of kinship that located 
different responsibilities with various kinsfolk. These responsibilities included those that 
perpetuated and safeguarded all aspects of the pre-literate society; not the least of which 
were those relating to ceremony and places. Significant sites included those associated 
with conception, renewal, initiation, birth, camping, the majority of the physical terrain 
concerning Dreaming activities of the creation beings, and ceremonial locations 
generally. The people, both in the past and in the present, relate to the land in a spiritual 
and symbiotic manner that is difficult for non-Aboriginal people to comprehend or 
empathise with. Within that system it was (and in many places still is) usual for the 
responsibility, or "ownership", of the correct and full story of any place to reside with 
few, or even solitary, individuals. However, as people progress through the various 
stages of their initiation into the Law (as decree and established by the Dreaming Beings) 
they were made aware of the activities of the Creators or Earth Formers as they 
progressed throughout the countryside. As an example, men from Central Australian 
areas would be taught of the earth creating exploits of the various Dreaming Beings as 
they had journeyed across the "soft" earth forming ridges, hills waterways, claypans, 
lakes etc. 

To gain information about any site it is proper and important to consult with the person or 
people who are the "proper" or "traditional" custodians of the country, and the 
knowledge surrounding it - even though many others would be familiar with the story; 
there were those that had prime custody of that place. Sometimes the traditional 
custodian of a place would perish and the story would not have been passed down to his, 
or her, descendants and knowledgeable people from elsewhere would have to be 
consulted to revitalise the knowledge locally. 

Under the Aboriginal Heritage Act (1972)[the Act] all sites that Aboriginal people 
consider important can be identified and protected. The draft Guidelines for Aboriginal 
Heritage Assessment in Western Australia (1994) suggests under its section 
Ethnographic reporting requirements (2) 
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A/I Aboriginal individuals and fininal organisations which have a reasonable interest in 
the land in question or who might reasonably be expected to have an interest in the land 
that is subject to the survey, should be consulted and their views reported, or the reasons 
for their exclusion discussed. 

This report tells of all who have been approached, both the groups and the individuals, in 
an attempt to include all those who might have knowledge of the country covered by the 
project in question. However, for a number of reasons it sometimes happens that our best 
efforts to make contact are to no avail and those people do not take part in the survey. 

In an attempt to gain an understanding of the contemporary Aboriginal world view and 
circumstance, we take an extract from the foreword of Elkin's Aboriginal Men of High 
Degree (1994): 

Changes that have been forced on the tradition of Aboriginal men of high degree have 
caused contemporary Australian Aboriginal society to adapt to the forceful powers of 
colonial oppression. The dominant white culture in Australia is based on a historical 
belief that Aborigines must be assimilated into the Australian culture. In 200 years we 
have seen Aboriginal religions, customs, languages, land management, and social 
cohesion calculatedly forced out of Australian Aborigine society. The view of whites has 
been, and continues to be, that Australians are one people and that Aborigines must be 
assimilated to remove the indigenous consciousness from the "new nation ". The 
assimilation program has failed, but it is still a covert objective in the minds of the 
majority ofAustralians. 

Aboriginal perspectives on spiritual knowledge in such areas as healing, death, 
punishment, magic, and interactive psychic and animistic beliefs are not clearly 
understood by white people. Even most Aboriginal people today do not understand them. 
Those who do have some grasp on Aboriginal spirituality to the depth of high degree are 
adapting that knowledge to a broader need in Aboriginal cultural maintenance. 

Contemporary Aboriginal society is changing at an incredible pace. Its amalgamation 
with We.stern technologies and its yielding to social and cultural pressures create an 
immense threat to indigenous relationships with the world ecological order. Aboriginal 
people are in the throes of a political struggle to have their land and rights restored. As 
modern society intrudes into indigenous minds, introducing dUjerent  values and 
directions, Aborigines can be expected to lose sight of certain principles in the process. 

"Aboriginal land rights" does not mean that the people are simply entitled to land Nor 
does the term mean that the land owes anything to the people. Aborigines do not just ?/i' 
land rights in terms of economy, accommodation, or possession. Rather, Aboriginal land 
rights represent a whole set of responsibilities, among which is the obligation to preserve 
the unique essence of their original law. Aborigines have the responsibility to be 
custodians of land, sea, and sky. They must remain accountable to the ecological world, 
which accepts indigenous intrusion and use of that ecology only on sound practices of 
interaction with the spirit of the land, mnanfested in strict rules of respect and protection. 

Today, Aboriginal mnen and women of high degree, who understand their responsibilities 
as keepers of indigenous principles, can learn much from Professor Elkin's Aboriginal 
Men of High Degree—not about the tribal practice or mystical world of yesterday, but 
about the intangible accountability woven between the lines of this hook. Elkin brings 
out the views but not the inner workings; Aboriginal people of high degree must seek the 
details for themselves, whether in the areas of healing, the law, the animistic meshing 
with people, or the rules of land management. In all those endeavours, the 
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responsibilities of indigenous people of/zig/i degree can be carried with its as a symbol of 
human accountability in being allowed the right to participate in the planet ecology. 

Undoubtedly, failure to achieve recognition and practice of indigenous principles will 
end this era of human ljfe on planet Earth. 
Jim Everett 
Aboriginal Writer in Residence 
Riawunna 
Aboriginal Student Services 
University of Tasmania 
June 1993 

Because of the sensitivity, under the process of the Native Title Act (1993) and the 
Native Title Amendment Act (1998), of the ownership of spiritual, traditional, historical 
and other ethnographic knowledge we have endeavoured to keep the focus on whether 
any site currently exists within the survey area. In the instances where no site has been 
indicated in the immediate vicinity of the project, no ethnographic data has been 
solicited. Where a site has been identified and is in danger of interference from the 
project, full details are required to be collected and verified in order for that site to be 
extended the protection afforded by the Act. It should be noted, however, that all 
Aboriginal sites are covered by the Act whether they are registered or not. 

This report is designed to identify, and indicate the presence of, any Aboriginal site 
within the project area that may require the project to be modified, if possible, and to 
allow sites to be registered with the DIA and thus be afforded protection under the Act. 

The attitude of the Gnaala Karla Booja representatives regarding the Transfield Services 
Ltd proposal to construct a duel fuel peak load power station in an area where there may 
be sites that might be disturbed by the project, will be ascertained and documented within 
the pages of this report. 
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3 	BRIEF AND REASON FOR SURVEY 

3.1 	Transfield Services Limited proposes to construct and operate a 260.9 

Megawatt duel fuel peak load power station, primarily utilising natural 

gas, within the Kemerton Industrial Park complex, situated approximately 

20 kilometres north of Bunbury. The proposal follows an earlier Strategic 

Environmental Review for power supply options undertaken by Western 

Power Corporation. 

3.2 	The proposed power station site is located within a Bluegum plantation, 

with no expected impact to existing vegetation. The project will be 

constructed in stages, with the first stage incorporating approximately 2 

hectares of a 28 hectare project site. It is the cultural assessment of that 

stage that the ethnographic survey covered by this report will address. 

3.3 	Anticipated ground disturbance activity will include preliminary ground 

clearance, trench excavation for a rerouted drain ditch and construction of 

the power station structure. 

3.4 	To comply with responsibilities stipulated within, and avoid contravention 

of, the Aboriginal Heritage Act (1972), Transfield Services Ltd engaged 

AIC, to conduct both ethnographic and archaeological studies for the 

proposed works 

3.5 	An archaeological survey of the area was undertaken on 31"  October 

2003. Ethnographic field inspections of the project area were completed 

on the 1st  November 2003, with representatives from the Gnaala Karla 

Booja NTCs. 

3.7 	This report documents all proceedings of ethnographic and archaeological 

surveys conducted by AIC consultants. 
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4 METHODOLOGY 

In the completion of this project AIC will follow the methodology set out below: 

Search of the DIA sites database for known and recorded sites and the reports 
of previous surveys completed in, or near, the project area. 

Analysis of the results of the above. 

Conduct of an archaeological inspection of the project area. 

Discussion, or pre-consultation, with the indigenous people ascertained to 
have knowledge of the area. 

Conduct of a field inspection of the first stage of project area with those of the 
people who wish to do so. 

Discussion with ATA Environmental with the view to amending the project to 
avoid any sensitive areas, where possible. 

Preparation of a draft of a report of the proceedings of the research and 
consultation undertaken. 

Submission of the draft reports to all the participating groups asking for input. 

Editing of the reports where necessary. 

Submission of the final reports to all groups including the Perth offices of the 
DIA. 

If necessary, further consultations with the groups in relation to s 18 
applications to disturb sites unavoidably affected by development. 
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5 	REVIEW OF DIA DATABASE SEARCH RESULTS 

5.1 	AIC conducted a search of the Department of Indigenous Affairs Register 
of Aboriginal Sites database on the 30th  September 2003 to ascertain the 
number and nature of sites known to exist in the area of the Duel Fuel 
Peak Load Power Station proposed by Transfield Services Ltd at 
Kemerton WA. The search involved accessing the database via on-line 
access, down loading the results and using GIS technology Mapinfo to plot 
the registered sites on a map to indicate their proximity to the proposed 
works. 

5.2 	The area searched to identify already recorded sites and reported surveys 
under the Act, was contained within the following coordinates. 

MGA Zone 50 
Easting 375000, Northing 6335000 
Easting 390000, Northing 6335000 
Easting 390000, Northing 6318000 
Easting 375000, Northing 6318000 

5.3 	Based on that search area, a print Out of recorded sites was obtained and 
analysed. 

5.4 	The purpose of the search is to provide a background to both the 
archaeological and ethnographic sites in the area as well as an indication 
of the nature and frequency of surveys under the Act. 

5.5 	The results of the search establish the heritage context from which the 
potential impact of proposed works and the likelihood of identifying 
further sites or heritage issues may be assessed. 

5.6 	The search revealed twenty-two (22) previously recorded sites in the 
general area and sixteen (16) reports related to Aboriginal heritage in the 
search area. 

5.7 	The 22 sites are both archaeological and ethnographic sites types, of which 
none are closed sites. The closed nature of a site indicates that culturally 
sensitive information is involved and written permission is required from 
the informant/recorder to gain access to the file. 

5.8 	The 16 reports listed reflect the numerous reports covering that area, 
which indicates that a number of surveys have been undertaken in the 
general area of proposed project. The reports indicate that a number of 
developments have been undertaken in the general area some of which 
involved consultation with Aboriginal people regarding heritage. Only one 
report however, appears to be directly related to the Industrial area 
(Western Power 2002) and two related to a proposed Kemerton waste 
water treatment project for Kemerton (Quartermaine 2000, WAWC 2001). 
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5.9 	GIS computer program Mai,info was used plot the existing sites onto a 
map to establish their proximity to the proposed development and to 
determine which sites, if any, may be impacted by the proposed works. 
While no sites appear within the Kemerton Industrial area there are a 
number of recorded sites in the surrounding area. No existing site appears 
likely to be directly impacted upon by the Transfield Services Limited 
undertaking. 

5.10 Research was undertaken at DIA accessing the individual site files of the 
recorded sites 

Site Site Site Name Details 
Id No  
4443 S02741 MELLETCREEK Artefact scatter reported by Murphy 1991. Over 50 artefacts were found over 20mxl00m. A 

sample contained quartz chips, pieces and flakes. dolerite, mylonite and chert. 	Found in a 
badly disturbed context along Old Coast Road, 2.5km south of its intersection with Marriot 
Road and north of Mellet Creek. 	Listed on the permanent register under s 5(s) and 39.2(c) 
(ACMC 08108/00). 

4884 S01 841 OLD COAST ROAD I Artefact scatter reported by Pearce and Mulvaney 1983. Three quartz flakes, one a fabricator, 
over l0mx5ni. Located on the east side of Old Coast Road. 1,4km south of Treasure Road, on 
the slope of the cutting of a truck bay. 	The artethcts had been disturbed due to road 
constructiolt. Deemed not a site under the Act (ACMC 08'08100). 

4885 S01842 OLD COAST ROAD 2 Artefact scatter reported by Pearce and Mulvaney 1983. 	Five quartz chips and flakes found 
over l5mxl0m. 	Located along Old Coast Road. 0.88kms south of Marriot Road, on tlte 
slopes of the road cutting. 	The location was also identified as being wltere the road cuts 
through a low ridge of yellow sand. Deemed not a site under the Act (ACMC 08/08/00). 

4886 S01 843 OLD COAST ROAD 3 Artefact scatter reported by Pearce and Mulvaney 1983. A fesv quartz flakes and chips were 
found over ISrnxSm. 	Described as being in a similar context to site S1842 (Id 4885, above), 
among a yellow sand dune. Located 1.2km south of Marriot Road along Old Coast Road. On 
the permanent register under s 5(a) and 39.2(c) (ACMC 0808100). 

4887 S01844 MARRIOT ROAD Artefact scatter reported by Pearce and Mulvaney 1983. A scatter of quartz and chert artefacts 
over 200m. Located on the southern side of Marriot Road, 5km east of Old Coast Road and 
before Marriot Road meets \Vellcsley River. They were found exposed in the road cutting and 
also on the eastern side of the river, among yellow sand. 	A fragnsent of what Pearce and 
Mulvaney thought was possibly a grittding slab was found on the northern road cutting on the 
eastern side of the river. Ott the permanent register tinder s 5(s) and 39.2(c). 

5167 S01281 NA'rGAS 261 Artefact scatter reported by Houghton, C. on 05/06/82. Up 105(1 0CCCS were found consisting 
of quartz chips and flakes and one water-worn, broken cobble, approximately Scms that may 
have been used as a hammertstone. They were located over a IOOmx lOOm area in a sandpit 
on the right of Clitlon Road. approximately 2km past Treendale Road. 	The area had been 
totally disturbed. 	Deemed as having insufficient ittforniatioa to nsap the site (18'02100) and to 
be not suite (ACMC 08/08/00). 

5450 S00834 t.Esc'IIENAUI:r Artefact scatter reported by Moya Smith on 230579. 	Over ISO artefacts were estimated, 
INLET consisting quartz chips and flakes and ltamnterstoite 	Located 7.7km front Old Coast Road 

along Scenic Drive that runs parnllel to Leschenualt Inlet's eastern bank. 	Found ins disturbed 
yellow sand dune, bulldozed for till at a caravan park. 	There was considered to be the 
potential for other artefact sites to exist in similar positions in the dunes, bordering the inlet. 
Ott the permanent register under s 5(a) and 39.2(c). 

5803 S00350 Artefacts reported by Novak (1975). The artefacts consisted of two quartz artefacts. 
lIAR V EY 'I) RUNS \V1 
CK JUNCTION SI  

5804 S00351 HARVEY Artefacts reported by Novak (1975). The artefacts consisted of eight quartz chips in a patch of 
51BRUNS\VICK grey sand where a road crosses Myalup Swamp. 	Located 1.28km east along Wesley Road 
JUNCTION RD from its intersection with Old Coast Road. Listed ott the ittteritn register. 

5805 S00352 HARVEY Artefacts reported by Novak (1975). The artefacts consisted of I quartz flake and one piece of 
53/13RUNSWICK fossiliferous chert among white leached sand on a road cutting through Myalup Swamp. 
JUNCTION RD Located 1.68kin cast along Wesley Road from its intersection with Old Coast Road. 	Stored 

data. 
5806 S00353 HARVEY Artefacts reported by Novak (1975). 	The artefacts consisted of 13 quartz flakes and chips 

5443RUNS\VICK along a road cutting. Located 1.84 km east along Wesley Road from its intersection with Old 
JUNCTION RD Coast Road. Listed on the interitu register. 

5807 S00354 IIARVEY Artefacts reported by Novak (1975). The artefacts consisted of I quartz flake found in a road 
55 BRUNSWICK cutting among yellow sand. 	Located along Brunswick Junction Road. 	Deemed as having 
JUNCTION RD insufficient information to locate and archived as stored data. 

5808 S00355 BRUNSWICK Artefacts were reported by Novak on 2205175. Located 42.7miles south of Dawesville along 
JUNCTION 56 the northern side of Brunswick Junction Road and on tlte road's cutting among white leached 

sand. 	Deemed as having insufficient information to locate the site and placed on the interim 
register (ACMC 0808.00). 

5809 S00356 BRUNSWICK Artefacts were reported by Novak on 22/05/75. 	Located 42.85 miles south of Dawesville 
JUNCTION 57 along Brunswick Junction Road. 	Deemed as having insufficient information to locate the site 

(17/11/99) and to not be a site (ACMC 08/08.00). 
5810 S00357 BRUNSWICK Artefacts were reported by Novak on 22 (1575. 	Located 43.25 miles south of Dawesville on 
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J 1;NcnoN 58 the left side ot l3rssswick Junction Road. Deemed not a site (ACMC 08 fiS-Of)). 
5861) S00253 AUSTRALIND Artefaets reported by Collier. S. in conjunction with Novak on 	15/1275. 	The artefacts 

consisted of a couple of quartz flakes. They were located 2 miles along Mandurah I Iighway 
where the road cuts through a sand dune. Deemed as having insufficient information to locate 
the site and placed on the interim register (ACMC 0811)8/00). 

5861 S00254 AUSTRALIND Artefacts reported by Collier. S. in conjunction with Novak on 15/12/75. 	The artefacts 
consisted of a few quartz flakes and chips and one or two pieces of fossiliferous chcrt. 
Located 1.1 miles along the left side of a road to Brunswick Junction, travelling east from 
Australind, in a large sand quarry. 	Deemed as having insufficient information to locate the 
site and placed on the interim register (ACMC 08/08/00). 

5862 S00255 AUSTRALIND Artefacts reported by Collier. S. in conjunction with Novak on 	15112/75. 	The artefacts 
consisted of a few quartz pieces and fossiliferous chert flakes. 	Located I mile along the left 
side of a road to Brunswick Junction, front Australind, on the exposed face of a sand dune. 
Deemed as having insufficient information to locate the site and placed on the interim register 
(ACMC 08/08/00). 

1537)) S03062 AUSTRALIND: Ceremonial, burial, artefaet, and ochre site reported by Whelan. B. of the Bunbury police on 
ASHMORE FITS 03/12/96. This site was reported as a result of the disturbance of skeletal materials during the 
BURIAL construction of a house at 5 Shenton Drive. Ashmere Heights, Attstralind. 	The remains were 

removed and later reburied on the verge of the property on 23/12/96, with a plaque installed 
above. 	A stone was noted near the burial, two quartz fragmetits were also found nearby in 
yellow sand, and oehre was also presetit. 	The burial was located near the top of a large 
sandhill, east of Leshenault Inlet. 	Listed on the permanent register. 

15371 S03063 AUSTRALIND: Ceremottial and burial site reported in May 198$ during the installation of a Western Power 
BUFFALO RD pipeline. 
BURIAL  

17776 BRUNSWICK RIVER Mythological site recorded on 15/01/79. No further details of its recorditig were available. 	In 
1994, however, Greenfeld and others stated that Informants had identified the Brunswick 
River as a site. They write. "The horse-sltoe shaped swamp/lagoon area [Site 20057. below] 
in the southern portiott of the proposed development site (near the north end of Ilosvson 
Drive) and the area around the Brunswick river, which is said to contaiti a Waugal, were both 
seen as sacred sites by the informants" (p.12). 	Goode, B. and Northover. J. (2000) later 
referred to the site in a report, in which Dulcie Wallatn referred to the Brunswick River as an 
avoidance area after dark because a "\Voorditch" lives there (p.3); also in 1-lames Consultancy 
Group 2002). 	The Brunswick River has been referred to by the ACMC as associated with 
Waugal and as a possible catup (ACMC Resolutioti 62/90). Listed on the permanetu register. 

20057 FIOWSON DRIVE Mythological site reported by Greettfeld and others (1994). 	They write. "The horse-shoe 
LAGOON sltaped swamp/lagoon area in the southern portion of the proposed development site (near the 

ttorth end of Ilowson Drive) and the area aroutid the Brunswick river [Site 17776, above], 
which is said to contain a \Vattgal. were both seen as sacred sites by the informants" (p.  12). 
The Aborigittal represetitatives consulted by Grecnfeld and others (1994) requested that the 
lagoon "be protected by a tltirty metre buffer zone." (p.12). The Lagoon has been referred to 
by the ACMC as associated with Waugal and as a possible camp (ACMC Resolution 62/99). 
Interviews conducted in 1999 with Aboriginal people further highlighted the environmental 
and spiritual significattee of the wetlands region, with the proposed development of a ntoat. 
Listed on the interim register. 

Table I: Synthesis ofpreviously recorded sites identified during archival search 

The majority of sites (18 of 22) in the research area were archaeological (artefact 
scatters), two were burial, and another two were of mythological significance. 

The artefact scatters were generally reported during the late 1970's or early 1980's. They 
were often found among sand dunes, near lakes or rivers. Their presence attests to 
extensive Nyungah use of such areas and, when combined with the fact that they were 
generally in disturbed contexts, highlights the potential for subsurface material to be 
uncovered with any ground disturbance in the area. Given the disturbed contexts and 
also the time of their reporting, however, their continued existence would be difficult to 
verify and, indeed, they may no longer exist as they once did. 

The two burial sites were well outside the project area. Their presence, however, also 
attests to Nyungah use of the general area for ceremonial purposes and again the potential 
for subsurface material to be uncovered with any ground disturbance in the area 
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Since the introduction of Native Title in 1993, consultation with Aboriginal elders who 
have knowledge of an area has become a more routine part of heritage surveys under the 
Act, and often results in further sites being identified as reflected by the more recent 
recording of ethnographic sites. Aboriginal people with local historical and traditional 
knowledge may identify sites in the area of the proposed works. 

The DIA database search results and a map showing the location of existing sites in 
relation to the proposed works are attached. 
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6 	PRECONSULTATION AND FIELDWORK 

6.1 Preconsultation 

6.1.1 Having been briefed by ATA Environmental regarding the scope, 
extent and location of the planned project, AIC made pre-
consultation arrangements with the Gnaala Karla Booja NTC 
group. 

6.1.2 Contact person for the Gnaala Karla Booja group was Mr Joe 
Northover. 

6.1.3 The project was discussed with Mr Northover and arrangements 
were made for representatives from the group to conduct a field 
inspection of the power station project area with AIC consultant 
Don Sauman. 

6.2 Fieldwork 

6.2.1 On the morning of Saturday, 1 November 2003, heritage 
consultant Donald Sauman drove from Perth to the Myalup 
Roadhouse and met with the six consultants from the Nyungah 
people of the Gnaarla Karla Booja Group of the Bunbury region. 

6.2.2 The plan and documentary information were produced, examined, 
and inspection of the route proceeded as directed by the 
consultants. 

6.2.3 Stage One area was located and, as this is within an existing blue 
gum plantation, there was no obstacle to the work proceeding as 
long as at least two Aboriginal persons were employed to monitor 
during the ground disturbance phases. 

6.2.4 The although the consultants were knowledgeable about the area, 
they were concerned that there were no coordinates provided to 
clearly identify the boundaries of both the existing Industrial Park 
and the proposed extensions, other than for Stage One. The maps 
provided by ATA were of insufficient quality to enable clear 
identification of those boundaries. Because of this the Aboriginal 
consultants were not prepared to sign off on the development other 
than for Stage One until an on-site inspection with the developers 
and a surveyor able to identify the boundaries. 

6.2.5 There was considerable concern over the existing Industrial Park, 
especially down towards and across Marriott Rd where the 
Aboriginal consultants said they were not aware of a Heritage Site 
Clearance Survey having been carried out in the past. 
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6.2.6 The Aboriginal consultants acknowledged that in the area as best 
as could be identified that development would not only occur 
within blue gum plantations but also within pine plantations, native 
bush, and some wetlands. The Aboriginal consultants requested 
access to the native bush in order to remove the timber and seeds 
for processing. They also require that unregistered wetlands be 
treated with respect as places of importance for Aboriginal people 
as a traditional food resource and is also the location of turtles that 
are an essential part of turtle dreaming. 

CONFIDENTIAl RFPORI PREPARFI) FOR AlA ENVIRONMENIAL BY Alt 
	

IN 



BORR;INI iwiu I •u;}: SIR\E\ OF PROPOSE!) IMIISI RJI P\RK POWER STTIO.N K! IFRIO 

7 	ARCHAEOLOGICAL SURVEY 

7.1 	Archaeological Introduction 

7.1.1 The purpose of an archaeological survey is to identif' material 
evidence of past human activities and place that evidence within a 
social and scientific framework. Archaeology seeks to provide an 
interpretation of the past by examining the material record of past 
events that have survived into the present (Trigger 1989). In part, 
archaeologists examine humanly created artefacts and their 
contexts and attempt to create temporal and spatial sequences of 
past human activities, typically employing inductive research 
methods. This practice is sometimes referred to as producing 
Culture Histoiy (Thomas 1979; Fagan 1985). More detailed 
archaeological analyses build on culture histories and attempt to 
understand the processes that created or encouraged changes in 
past human activities and thus provide us with an understanding of 
how humans in the past have adapted to adverse or changing 
environments (both their social and physical environments). Such 
studies attempt to be more scientific, ostensibly utilising 
hypothetical-deductive methods and generally fall under the 
banner of processual archaeology (Fagan 1985). More recent 
developments that attempt to place archaeology within the social 
and cultural sciences are referred to as post-processual or 
interpretive archaeology (Thomas 2000). 

7.1.2 As stated earlier, archaeology provides an interpretation of the past 
and indeed different archaeologists can provide different 
interpretations from the same dataset (see for example the 
sometimes noticeably different interpretations made by Lourandos 
1997 and Mulvaney and Kamminga 1999). The question of 
interpretation and crafting of facts forms a significant part of 
interpretative archaeology (see Hodder 1987, 2000; Shanks and 
McGuire 2000; Tilley 2000). Archaeological interpretations of 
cultural material may also be at variance with ethnographic 
interpretations of the same objects although this has been little 
studied in an Australian context. Despite this, the disciplines of 
archaeology and ethnography should be seen as complementary 
ones. 

7.1 .3 In a practical context, heritage consultancy studies such as this one 
are constrained by the level of data and analysis that can be 
achieved. More often than not, these studies only examine 
archaeological materials visible on the ground surface with only 
speculation about what subsurface materials might be present. 
Unstratified surface assemblages are difficult to date unless there 
are specific temporal markers present in that assemblage. Some 
potential archaeological materials, especially those manufactured 
from organic matter, are more prone to decay over time. Thus, 
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wooden objects and plant and animal remains are less likely to 
appear in the archaeological record. Finally, surveys undertaken 
under the aegis of a heritage consultancy are typically project and 
area specific and allow little opportunity for examining wider 
regional patterns. While consultancy surveys can be placed into 
regional contexts and can be made to fit within a research 
framework, most of these types of surveys comprise standalone 
studies. 

7.1.4 Applied cultural heritage management must factor these 
considerations into the analysis and interpretation of survey results. 
Long-term management strategies designed to assimilate the 
results of consultative surveys into broader regional research 
designs are decidedly lacking. Whilst some of these problems can, 
and have been, addressed with the implementation of project-
specific Cultural Heritage Management Protocols (CHMP) the 
dearth of heritage management strategies, policy and guidance 
from the government agencies ultimately responsible for these 
issues has created a malaise in Aboriginal Heritage protection. To 
a certain extent, though, it is unclear where the responsibility for 
developing and implementing such management strategies lie. 
However, ongoing dialogue and interaction between agencies and 
consultants is seen as imperative. 

7.1.5 It is also worth noting that these sorts of problems in applied 
heritage management are not just restricted to Western Australia or 
even Australia. However, in stark contrast to Western Australia, 
heritage practitioners and government agencies in the UK and 
USA have at least made efforts to examine these issues and 
address them (King 1998; Neuman and Sanford 2001; Hunter and 
Ralston 1993). 

7.2 Background 

Environmental 
7.2.1 The survey area is located on the Swan Coastal Plain, 

predominantly falling within the Bassendean Sands Dunal System 
(Biggs et al. 1980; Beard 1990). The Bassendean Sands comprises 
an old coastal dune system and consists of low ridges running 
parallel to the coast. Soils are highly leached Quaternary white 
and grey quartz sands. 

7.2.2 A chain of wetlands occurs within the interdunal swales of the 
Bassendean Dune System and comprise a mixture of swamps, 
lakes, sumplands and damplands (Dames and Moore 1998). One 
such dampland occurs in the middle of the proposed development 
area. 

7.2.3 Vegetation in the survey area is dominated by the presence of a 
tree plantation although there are some portions of relatively 
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undisturbed native vegetation in the southern part of the survey 
area.. 
Archaeological 

7.2.4 The Swan Coastal Plain has been the subject of systematic 
archaeological 	research 	since 	the 	early 	1970s. 	Extensive 
archaeological 	field 	surveys 	combined 	with 	excavations 	and 
analysis of historical records has allowed Hallam (1972; 1977; 
1987) to characterise the nature and patterning of archaeological 
sites on the Coastal Plain over considerable time depth (c. 40,000 
years BP). 

7.2.5 Briefly summarised, Hallam (1987) plotted site locations against 
the geomorphic units of the Swan Coastal Plain. 	In addition, she 
devised four chronological phases in which artefact assemblages 
could be placed and thus allowing an ordering system for 
archaeological data. Although the results of Hallam's research have 
been debated (e.g. Anderson 	1984) it provides an extremely 
comprehensive framework within which to place the current 
archaeological study. 

7.2.6 Following a review of research on the Swan Coastal Plain, 
Strawbridge (1988) proposed a series of archaeological research 
questions relating to themes of site formation processes, site 
distribution and environmental changes, and changes in stone tool 
technology. These questions still remain largely unaddressed. 

7.2.7 Hallam (1987) determined that the vast majority of archaeological 
sites 	in 	the 	Perth 	Metropolitan 	Region 	are 	situated 	on 	the 
Bassendean Sand Dunal System and tended to be associated with a 
chain of interdunal swamps running parallel to the coastline. By 
comparison, the Spearwood Dune System possesses a relatively 
sparse archaeological signature. 	No clear explanation has been 
provided for why there are such variations in the distribution of 
archaeological sites on the Swan Coastal Plain (c/f Bowdier et al. 
1991). 	It has been posited that factors such as post depositional 
processes operating on archaeological materials and the nature of 
prehistoric 	land-use 	patterns 	have 	affected 	patterns 	of 	site 
distribution (see Hallam 1986). 

7.2.8 The archaeology of the Swan Coastal Plain to the south of the 
Perth Metropolitan area remains somewhat enigmatic with very 
little systematic work having been undertaken in this area. 	Some 
archaeological research was done for a planning study of the Lake 
Peel-Lake Preston Lakelands (Novak 1975) and the Peel Regional 
Study (McDonald, Hales and Associates 1992). 

7.2.9 Further 	south, 	comparatively 	little 	systematic 	archaeological 
research has been undertaken with some studies around the 
Kemerton Industrial Estate (Edwards 1995). 	As a consequence, 
relatively few archaeological sites have been documented in the 
area. 	Most 	of the previously 	recorded 	archaeological 	sites 
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comprise sparse stone artefact scatters manufactured from quartz. 
The DBNGP corridor which passes immediately adjacent to the 
proposed development area has been subject to at least two 
heritage studies, Pickering (1982) and Lantzke (1999a). Pickering 
(1982) undertook an archaeological survey of the then proposed 
Dampier Bunbury Natural Gas Pipeline corridor between Muchea 
and Wagerup. Lantzke (1 999a) undertook archaeological survey 
of the corridor between MLV 154 and MLV 155 in relation to Epic 
Energy's 3A Southern Looping Project. Monitoring of clear-grade 
and subsurface works was undertaken during the construction 
phase of this project (Lantzke I 999b). 

7.2.10 Based on the results of research in the Southwest of Western 
Australia, Ferguson (1985) paints a picture of traditional 
southwestern Aboriginal societies as being highly mobile, making 
comprehensive use of a diversified and scattered resource base 
resulting in a land use pattern with a weak archaeological signal. 

7.2.11 Different types of sites represent various facets of prehistoric 
Aboriginal life-ways. For example, low-medium density artefact 
scatters most likely represent ephemeral activities and/or task 
specific events. Larger, denser and internally complex artefact 
scatters, generally located near water sources, typically result from 
longer-term occupation by larger numbers of people. 

	

7.3 	Archaeological Survey 

7.3.1 The survey area was systematically examined through a series of 
pedestrian transects. 

	

7.4 	Survey Results 

7.4.1 No archaeological material was identified in the course of the 
archaeological inspection. 
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8 	DISCUSSION 

8.1 	The poor quality of the information provided for clearly identifying the 

boundaries of the Kemerton Industrial Park and its extensions, other than 

for Stage One, the power station, has made it difficult for the Aboriginal 

consultants to be certain of area on which they were being asked to sign 

off on other than in general terms. For this reason they have asked that an 

on-site meeting be held with representatives of the developers and a 

surveyor prior to any survey being completed over the further stages areas. 

8.2 	The Aboriginal consultants had no objection to Stage One proceeding, 

however the group asked that at least two Aboriginal Monitors be 

employed during all ground disturbance operations. Their role is to be 

solely inspecting and reporting any significant findings, under the terms of 

a negotiated Cultural Heritage Management Protocol 

8.3 	All registered Aboriginal Sites are to be avoided wherever possible and 

s18 applications are to be made where avoidance in unavoidable. 

8.4 	Access to and removal of timber and seeds in native bushlands to be 

cleared for development, will be required by the Aboriginal consultants 

under permission from the relevant government authorities. 

8.5 	Due respect is to be paid to unregistered wetland locations that were a 

traditional source of food and the location of the turtle that is so important 

in turtle dreaming. 

8.6 	The absence of archaeological materials in the survey area is consistent 

with the findings of previous archaeological surveys along the nearby 

DBNGP corridor (c/f Lantzke 1999a). The negative survey results would 

suggest that the area may have been exploited by prehistoric human 

populations in a manner that left little or no archaeological signature in the 

landscape. 

8.7 	However, surveys of the Kemerton Industrial Park undertaken by Edwards 

(1994) located archaeological material in the road cuttings through dunes. 
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This might be indicative of post-depositional processes acting upon 

archaeological materials may have obscured the archaeological record. It 

also indicates the possibility of subsurface archaeological materials across 

the area. 

	

8.8 	Much of the survey area has been highly modified and this almost 

certainly has altered the archaeological signature of the area. 

	

8.9 	Whilst distinctive patterns of site distribution have been observed on the 

Swan Coastal Plain, only a few explanations for this patterning have been 

suggested. As noted in the Background Section, previous archaeological 

and ethnohistorical research in the Southwest area shows a land-use 

pattern dominated by highly mobile groups, making comprehensive use of 

a diversified and scattered resource base resulting in a land use pattern 

with a weak archaeological signal (Ferguson 1985). 

Fl 
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9 CONCLUSIONS 

	

9.1 	The area of Stage One, the power station, has no impediment to work 

proceeding but at least two Aboriginal monitors should be employed 

during any site disturbance phase. 

	

9.2 	A spokesman from the group should be contacted to determine who 

should be employed as monitors. 

	

9.3 	Further work will need to be delayed until such time as the on-site 

previously discussed has taken place. 

	

9.4 	There are no obvious archaeological impediments to the proposed project 

proceeding. 

	

9.5 	There is a possibility of subsurface archaeological material in the area. 
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10 RECOMMENDATIONS 

10.1 AIC recommends that work may proceed on Stage One. 

10.2 AIC recommends that developers negotiate a Cultural Heritage 

Management Protocol to clearly define the processes by which the 

concerns of both parties can be addressed before the project starts. By this 

process costly delays can be avoided during the construction phase of the 

development. That CHMP should include provisions and management 

processes by which at least two Aboriginal monitors should be employed 

during all ground disturbance operations to identify any cultural issue that 

might arise. AIC also recommends that an on-site meeting as previously 

described be held as soon as possible so that future stages may proceed. 

10.4 In the future greater attention should paid to providing clear information 

as to boundaries. Aboriginal consultants are unwilling sign off on general 

areas. 

10.5 AIC recommends that Transfield Services Ltd ensure all its staff and 

contracting personnel are made fully aware of their responsibilities and 

obligations under the Act. 
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12 	REGIONAL MAP OF THE SURVEY AREA 
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13 	MAP OF PROJECT AREA 
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14 	LOCAL MAP SHOWING EXISTING DIA SITES 
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Kemerton Power Station - Air Quality Assessment 

1 . 	Introduction 

Transfield are proposing to install a nominal 240 MW open cycle gas turbine power station at the 

Kemerton Industrial Estate. This power station is to be operated as a peaking plant, operating for 

up to 1000 hours per year using natural gas as the primary source of fuel, with distillate as a backup 

fuel. As part of the environmental approvals process, AlA Environmental contracted Sinclair 

Knight Merz to undertake the air quality assessment of the proposal. 

The proposed Power Station site has previously been assessed under the Strategic Environmental 

Review for the Kemerton Power Station (SKM, 2002a). This assessment was for a range of Power 

Station options ranging from 240 MW open cycle to a large 1080 MW power station consisting 

both of open and closed cycle units running on both natural gas and potentially liquid fuels. The 

report found that for the major pollutants of concern that: 

"The maximum predicted maximum I-hour concentration of NO2  occurs within the buffer area and 

is 157 pg/rn3  from a combination of existing industry sources and a worst case mix of gas and 

liquid fuel in the proposed power station running at full load. Outside the buffer area the maximum 

1-hour concentration is 103 pg/rn3. This compares to the NEPM standard of 246 pg/rn3  for 

populated areas" (EPA, 2002)." 

For the SO1, highest levels would occur if the power station was operating on liquid fuel with 

relatively high sulphur content. "Using liquid fuel under a similar industry and fuel combination as 

described above, maximum I -hour SO2  concentrations are predicted to be 320 pg/rn3  in the buffer 

area and 122 pg/rn3  outside the buffer area compared to the NEPM standard of 570 pg/rn3  for 

populated areas". 

The EPA therefore concluded that for this power station site (as well as the other sites in the SERs) 

that "a power station generating facility of the type proposed could be managed such that it is 

unlikely that the EPA's strategic environmental objectives could be compromised". 

For this assessment a much smaller 240MW open cycle station is proposed that operates on natural 

gas with distillate as a backup fuel. Therefore, as the power station proposed is much smaller, uses 

a lower sulphur content liquid fuel than the 2002 assessment, the emissions and therefore resultant 

ground level concentrations will be much lower than the assessed previously in the SER. 

SINCLAIR KNIGHT MERZ 
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Kemerton Power Station - Air Quality Assessment 

dDaEffam 

2. 	Air Quality Criteria 

Within Western Australia, the Environmental Protection Authority (EPA) assesses any new 

proposal in terms of emissions at stack and the resultant ambient ground level concentrations. 

2.1 	Emission Standards and Limits 
For emissions from industrial sources, the WA EPA requires that "all reasonable and practicable 

means should be used to prevent and minimise the discharge of waste" (EPA, 1999a). For new 

assessments the EPA requires an assessment of the best available technologies (BAT) for 

minimising the discharge of waste for the processes and justification for the adopted technology. 

For best available technologies the EPA has in the past used the Australian Environment Council 

(AEC) and National Health and Medical Council (NHMRC) (1986) guidelines for new stationary 

sources as being indicative of what could be achieved as of 1985. The guidelines relevant for gas 

turbines are given in Table 2-1. 

Table 2-1 National Guidelines for Emissions of Oxides of Nitrogen from Gas Turbines 
(AEC/NHMRC, 1986) 

Fuel Rated Electrical Output 

Maximum NO Emission 
Concentration 

(g/m) Equivalent 

(ppmv) 

Gaseous Fuel <10MW 0.09 44 

>10MW 0.07 34 

Other Fuels < 10MW 0.09 44 

>10MW 0.15 73 

Notes: 

Gas volumes expressed dry at 0°C and at an absolute pressure equivalent to one atmosphere. 

Oxides of nitrogen calculated as NO2  at a 15% oxygen reference level. 

Since the AEC/NHMRC guidelines have not been updated, the EPA has provided their own 

guidance for NO emissions from gas turbines (EPA, 1999a). This guidance document states that 

for new large gas turbines burning natural gas, dry low NO burner technology is best practice for 

open cycle. This technology could achieve NO emissions at base load of 25ppmv (dry at 15% 

oxygen reference level). 

For gas turbines operating on liquid fuels, the EPA guidance document specifies that the 

AEC/NHMRC guideline of 73ppmv should be used for NO emissions. 

SINCLAIR KNIGHT MERZ 
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Kemerton Power Station - Air Quality Assessment 

SI(M 
2.2 	Ambient Ground Level Standards 

For ambient ground level concentrations, the WA EPA does not have statewide standards. The 

National Environmental Protection Measure (NEPM) standards (NEPC, 1998) are listed below in 

Table 2-2. These specif, a maximum concentration and the goal that is to be achieved within 10 

years. 

Table 2-2 National Environmental Protection Measure - Air Quality Standards and Goals 
(NEPC, 1998) 

Averaging Maximum Goals within 10 years 

Pollutant 
Period Concentration 

Maximum allowable 
Equivalent exceedances 

(ppm) (.tgIm3)1  

Carbon monoxide 8-hours 9.0 11,240 1 day a year 

Nitrogen dioxide 1-hour 0.12 246 1 day a year 

1 year 0.03 62 none 

Photochemical 1-hour 0.10 214 1 day a year 
oxidants (as ozone) 4-hours 0.08 171 1 day a year 

Sulfur dioxide 1-hour 0.20 570 1 day a year 

1 day 0.08 228 1 day a year 

1 year 0.02 	1 57 none 

Lead 1 year - 0.5 none 

Particles as PM10 1 day - 50 5 days a year 
Note: 

1) 	Concentrations of gaseous pollutants in italics have been converted to i.tglm' based on a temperature of OC and a 

pressure of 101.3kPa. 

These NEPM standards andgoals have not been implemented in legislation throughout the state as 

yet, however the Western Australian DoE intends to implement them through the development of a 

state wide Environmental Protection Policy (EPP), as discussed in the document Developing a 

Statewide Air Quality Environmental Protection Policy (EPA, 1 999b). This document proposes 

that these standards apply outside industrial areas and residence free buffer areas around industrial 

estates (EPA, I 999b). For the purpose of this assessment, these levels are taken to apply outside 

the Kemerton Industrial Park buffer zone. 

In 2003 the National Environmental Protection Council introduced a variation to the above NEPM 

to include PM, 5  (NEPC, 2003). The PM2.5  is an advisory reporting standard only, where the goal is 

to gather sufficient data to facilitate a review of the advisory standard by 2005 (NEPC, 2003a). The 

reporting standard for PM2.5 lists a 24-hour standard of 25 .tg/m3  and an annual standard of 8 

J.tg/m3. 

SINCLAIR KNIGHT MERZ 
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Kemerton Power Station - Air Quality Assessment 

The air NEPM are not intended to protect vegetation. For impacts on vegetation the World Health 

Organisation (WHO) has provided guidelines for protection of vegetation from the direct affect of 

gaseous sulphur dioxide, oxides of nitrogen and ozone (WHO, 2000). The guidelines for the 

pollutants of interest at Kemerton being, sulphur dioxide and oxides of nitrogen, are listed in 

Table 2-3. 

Table 2-3 World Health Organisation Air Quality Guidelines for Europe (WHO, 2000) 

Pollutant Vegetation Category Guideline 

4g/rn3) 

Time Period 

Sulfur dioxide Agricultural Crops 30 Annual and winter 
mean 

Forests and Natural 
Vegetation 

20 Annual and winter 
mean 

Lichens 10 Annual Mean 

Oxides of nitrogen All Vegetation 75 24-hour 

All Vegetation 30 Annual Mean 
Note: Winter is defined for the northern winter of October to March inclusive, i.e. 5 months, with the criteria for forests and 
natural vegetation quoted as that for warmer climates. 

Apart from direct impacts on vegetation, oxides of nitrogen and sulphur dioxide can also effect 

vegetation through the deposition of nitrogen to the soils adding to soil nitrogen levels and the 

acidification of rain, mists and fogs. The estimation of the deposition of nitrogen and acidity is 

difficult to model. As these effects are considered minor here, given the relatively small source of 

emissions and the infrequent nature of operation on the open cycle units (eg. up to 1.000-hours per 

year), comparison will only be made to the WHO European guidelines for direct effects on 

vegetation to indicate the acceptability of the impacts. 

In this assessment, the vegetation impacts have been evaluated anywhere outside the property 

boundary. 

SINCLAIR KNIGHT MERZ 
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Kemerton Power Station - Air Quality Assessment 

3. 	Existing Ambient Concentrations 

Existing levels of the pollutants of concern NO2, SO2  and particulate will be due to: 

Industry within the estate. These are explicitly modelled in this assessment; 

. 	Distant industry including the Wagerup and Worsley Alumina refineries and the Collie and 

Muja power station; and 

. 	Natural sources such as fires (both wild-fires and controlled bums). 

Of the above sources, it is considered that the largest concentrations of particulate and NO2  in the 

Kemerton region (apart from immediately adjacent to existing industry) will be due to forest fires. 

For SO2. natural sources are negligible, such that sources from within the estate and the Worsley 

and Muja and Collie power station will be the largest sources. 

At present, no monitoring of NO2, SO2  and particulate occurs within the Kemerton estate or the 

immediate region. Further afield, 

. 	The DoE monitors particulate (PM10  and PM25) at Bunbury; 

Alcoa have monitored NO2, CO, ozone and PM10  around the Wagerup refinery; and 

Western Power have monitored SO2  at three sites in the Collie region. 

The DoE particulate monitoring commenced in 1997 for PM2.5  and 1999 for PM! . This data has 

shown (DoE, 2003) maximum 24-hour PM10  concentrations of 57.5 pg/rn3  over the 3 1/2  years of 

monitoring with only one exceedance of the NEPM standard of 50 pg/rn3. Typical maximum 24-

hour concentrations in a given year are 40 to 45 pg/rn3. The PM2.5  monitoring has recorded a 

maximum of 47.3 pg/rn3  over the 6 years of monitoring, with up to 5 exceedances per year of the 

reporting standard with an average of three exceedances per year. Typical maximum 24-hour 

concentrations in a year are 30 to 35 pg/rn3. These maximum concentrations are considered to be 

due to fires in the southwest. 

Alcoa has monitored at two sites, one north and south of the Wagerup refinery. This data could be 

used to determine "background" NO2  and PM10  levels in the region when the wind is not blowing 

from the refinery, but the data is not available at present. 

Though no NO2  monitoring data is available in the region an estimate of the contribution can be 

made from monitoring undertaken around Perth. Analysis of data from the outer southern sites of 

1-lope Valley and Rockingham indicate maximum 1-hour concentrations of 0.05pprn with typical 1-

hour maximums in a year being around 0.04 ppm. That is, the maximum 1-hour concentration 

recorded is 42% of the NEPM standard with typical maximums I-hour concentrations being 33% 

of the NEPM standard. Analysis of the data indicates that fires in the south west have contributed 
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_MM 
to at least some of these maximum values. As such, though local sources within Perth may have 

contributed to some events, the levels quoted above are considered to be reasonably representative 

of "background" levels due to natural phenomenon. 

The Western Power SO2  data has been summarised in DoE (2003) with a maximum 1-hour 

concentration of 0.13ppm, which is 65% of the NEPM standard. Twenty four hour and annual 

concentrations are lower, at most 48% and 11% of the respective standards (SKM, 2002b). 

Therefore, based on the above data, the following is assumed for background concentrations: 

NO2: Maximum 1-hour concentrations of around 0.05ppm (42% of the NEPM) due to fires; 

SO2: Maximum background levels will arise from plumes from the Worsley/CoIlie region. 

Due to the distance from these sources it is considered that the concentrations will be no more 

than 15% of the NEPM standards at Kemerton. Other local sources (Section 5-2) may 

contribute to higher concentrations, but these are considered explicitly in the modelling; 

PM10: Maximum 24-hour concentrations of around 60 J.tg/m3  with typically 24-hour 

maximums in a given year of 40 to 45 .Lg/m3; and 

PM2 5: Maximum 24-hour concentrations of around 50 jig/rn3  with typical maximums in a 

given year of 30 to 35 pg/rn3  
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4. 	Modelling Methodology 

Predicted ground level concentrations from the proposed power station development were 

determined using the air dispersion model DISPMOD (v6. 1), local meteorological data and 

emission characteristics for each source. DISPMOD is the WA DoE dispersion model and was 

developed to model dispersion in coastal regions and under convective conditions. 

Meteorological data for the assessment was obtained from the meteorological station within the 

Kemerton Industrial Park as monitored by the Bureau of Meteorology for LandCorp. The 

processing of this data into a format suitable for DISPMOD is described in Woodward Clyde 

(1997). The source emission data used are given in Table 5-I for the proposed power station. 

To determine cumulative air quality impacts, the power station was modelled in combination with 

the existing industries at Kemerton Industrial Park (Simcoa and Millennium Inorganic Chemicals). 

The emission characteristics from these industries were obtained from the respective industry 

representatives and the emission rates of NO, PM10  and SO2  are given in Table 5-2. 

A sample DISPMOD control, emission and input file for the power station with existing sources is 

presented in Appendix A. 

Predicted impacts from the power station have been modelled assuming the power station runs 

continuously for a full year (8,760-hours) at full load. For a peaking plant it is anticipated that the 

station would only operate for around 1,000-hours per year and only during the daytime. As such, 

modelling for 8,760-hours would be conservative, notwithstanding that maximum ground level 

concentrations from the plant would occur during the daytime. Furthermore, operating on distillate 

was modelled for the entire period, when in fact that this will occur for no more than an estimated 

100-hours per year. 

Enhanced plume rise of the gas turbine plumes has been considered as per the SER assessment 

(SKM, 2002a). The enhancement was modelled using the procedure after Briggs (1974) where 

adjacent stacks were modelled as one stack with an enhanced volume flux, but with the emissions 

representative of two stacks. For this assessment, the stack centre-line separation is 40m, which is 

less than that used in the SER. With the greater buoyancy from the gas turbines modelled here, the 

enhancement factor is increased to 1.88, such that there will be greater plume merging and 

therefore greater plume rise than that modelled in the SER. 

To compare the predicted impacts with the NEPM standard for NO2  the percentage of NO in the 

form of NO2  is required. At release from gas turbines the percentage of NO2  is usually less than 

10% for standard burners and around 20% for dry low NO burners, with the remainder being NO, 

a less reactive oxide of nitrogen. Upon release the NO can be slowly converted to NO2  through 

photochemical reactions. Studies at Kwinana and Pinjar have developed empirical relationships for 
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—UM 
the conversion of NO to NO2  as a function of ground level concentrations. These studies have 

found that, for higher NO concentrations, the NO2  conversion is limited and does not exceed 

around 60%. For this assessment, as per the SER (SKM, 2002a), the relationship developed from 

three years of NO/NO2  data at Kwinana (Dames & Moore, 1993) was used as presented in the 

following equation: 

(No2 ] = 0.59 x [No, 1-0.00038 x [No, ]2 	
Equation 4-1 

This indicates that at low NO concentrations, the NO2  fraction has an upper bound of about 0.59, 
whilst for high NO concentrations, the NO2  fraction decreases. This is primarily due to the NO2  

formation mechanism being a titration reaction with 03, where the concentration of NO2  formed is 

limited by the initial ambient concentration of 03. This equation does not account that the 

conversion is a function of travel distance and will therefore overestimate the fraction of NO2  close 

to the stacks. 
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5. Emissions 

5.1 	Proposed Power Station 
The atmospheric emissions of significance from the Kemerton Power Station are oxides of 

nitrogen, sulphur dioxide (when the power station is operating on distillate) and, to a lesser extent, 

particulate and unburnt hydrocarbons. Of these, oxides of nitrogen, particulate matter and sulphur 

dioxide are important on a local scale, with oxides of nitrogen also having the potential to lead to 

photochernical smog. Carbon dioxide is important due to its contribution to the greenhouse effect 

rather than local air quality, and therefore is not addressed in this report. 

The maximum emissions of oxides of nitrogen. sulphur dioxide and particulate from the power 

station are given in Table 5-2 along with the assumed emission characteristics used in the Western 

Power assessment (SKM, 2002a). The Siernans V9.2 gas turbines proposed here have been 

detuned from the nominal 130 MW per unit to 124MW per unit (when operating at 40 deg C), such 

that they can achieve the NOx  emissions when running on distillate. This is achieved by reducing 

the firing temperature. 

The emissions from the proposed turbine are provided both at an ambient temperature of 40 

degrees Celsius and at standard ISO conditions (15 degrees Celsius, 60% relative humidity and 

101.3kPa) when burning gas. For modelling for the entire year, constant emission parameters have 

been used, with the ISO emission parameters chosen as these lead to slightly more conservative 

(approximately 5%) ground level concentrations. As no emission parameters at ISO conditions 

were available when using distillate, these were estimated based on the ratio of the ISO to 40 

degree parameters for the gas fired case, excepting for particulate and SO2  which were assumed to 

be constant with temperature and based on fuel consumption. 

Comparison of the emissions concentrations to the EPA guidelines (EPA, 1999a) indicates that the 

turbine meets both the concentration limit when operating on gas of 25pprnvd and 73 ppmvd when 

operating on distillate. 
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a 	Table 5-1 Air Emission Characteristics from Each Open Cycle Unit 

Parameter Units 

SKM (2002a) 

Nominal 120MW 
Open Cycle Unit 
Characteristics 

Transfield 

V9.2 

(Gas) (Liquid 
Fuel)  

(Gas) (Distillate) 

Power per Unit MW 120 120 (124) (124) 

Stack Height (m) 40 40 35 35 

Stack Diameter (Equivalent) (m) 5.5 5.5 5.5 5.5 

Mass Flow (kg/s) 402.8 402.8 525.5 (477.5) 477.3 

Exit Volume (Nm3/s) dry 292 292 Not Available Not Available 

Exit Volume (Am3/s) wet 955 955 1,222 (1,135) 1,181 (1,097) 

Exit Temperature (°C) 550 550 538 (555) 521 (537) 

Exit Velocity (m/s) 40.2 40.2 51.4 (48.3) 49.6 (46.6) 

NOx  Exit Concentration (ppmv, dry, 25 
15% 02)  

42 - 270 <25 (<25) <73 (<73) 

NO, Emission Rate per unit (gls) 14.95 25.1 - 
161.5 

<19.55 
(<17.77)  

55.2 (50.2) 

Particulate Emission Rate per 
unit 

(g/s) 0.44 3.2 1.0 	(1.0) 3.81 	(3.81) 

L_SOx Emission Rate per unit (g/s) 0.025 46 - 110 NegI 2 .03 (2.03) 

Notes: 

Exhaust flows, concentrations and emission rates given for the Western Power assessment (SKM, 2002a) given at 
ISO conditions (15CC, 60% RH and 101.3 kPa). Transfield figures given at ISO conditions and in brackets at 40 deg 
C, 40% RH and 10 1. 1 kPa. 

Transfield parameters from e-mails from Peter Winch (2003), though with the exit velocities based on the exit volumes 
calculated from the mass flows and exit densities. 

SKM (2002a) SO2  emissions based on an equivalent 502 content of 2.7 mglm3  in natural gas and approximate gas 
consumption at full load with liquid fuel emission based on a sulphur content range from 0.25% to 0.6% for liquid fuels. 
Transfield SO2  emissions are based on normal distillate with a maximum sulphur content of 0.05%. 

For combustion of liquid fuel, the SKM (2002a) NO, values are given with and without water injection, whilst the 
Transfield NOx figures are achieved through detuning the gas turbine. 

Comparison of the emissions, with that assumed in the SER (SKM, 2002a) indicates slightly higher 

emissions of air and NOx on a mass basis when operating on gas, due to the slightly larger units 

proposed. The nominal 124 MW quoted is for conditions of 40 degrees, which will increase to 

greater than 130MW at lower temperatures at which the SER unit is quoted. When operating on 

distillate, the NOx  emissions meet the AEC/NHMRC guidelines, due to detuning the dry low NOx  

burners, whilst the SER modelling assumed a very worst case estimate of NOx  emissions for a dry 

low NOx  machine with no alterations. For SO2, the emissions are much reduced when running on 

distillate, due to the much lower sulphur content fuels proposed (normal distillate) rather than the 

sulphur content of 0.25 to 0.6% assumed for the liquid fuels in the SER. Particulate emissions are 

comparable for both assessments, noting the slight increase in size of the machines. 
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I 

Whilliffam 

For this proposal the stack height has been specified at 35m unlike the nominal 40m given in the 

SER. A nominal 40m was used primarily for consistency in modelling between the open cycle and 

closed cycle machines in the SER. Similar sized open cycle machines at Pinjar to that proposed 

here have only 24m stack heights. Closed cycle machines have generally higher stacks due to the 

heat recovery systems just prior to the stack and to a lesser extent to the lower buoyancy of the 

plumes. 

For the proposed station, building wakes affects are not considered to be an issue as the largest 

structure nearby is the air inlet system, which stands approximately 19.3m high and is 14m wide. 

This is only 55% of the stack height and with the very large exit velocities of the turbines, will 

result in nearby structures creating negligible "building" downwash. This was checked using 

AUSPLUME where no difference was found in the model results when the PRIME building 

downwash scheme was or was not used. 

5.2 	Existing Industry 
There are a number of existing small industries within the Kemerton area that emit a range of 

pollutants, including chlorine, carbon monoxide, hydrogen chloride, titanium tetrachioride, sulphur 

dioxide, oxides of nitrogen and dust. Of these substances, the Kemerton Power Station would emit 

significant levels of oxides of nitrogen, sulphur dioxide (when the power station is operating on 

distillate) and, to a lesser extent, particulate and unburnt hydrocarbons that would have the 

potential to add to existing levels. The emissions of oxides of nitrogen, PM10  and sulphur dioxide 

from existing industries within the Kemerton and Greater Bunbury regions are listed in Table 5-2. 

This indicates that the existing industries within the Kemerton Industrial Park are minor emitters of 

NO,, PM10  and SO2. Outside the Park the significant emitters are the Worsley and Wagerup 

refineries and the Collie and Muja Power Stations. These are over 50k.rn away and would have a 

minor impact on air quality within the Kernerton area (see Section 3). 
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Table 5-2 Existing Sources of NO, PM10 and SO2  within the Kemerton Industrial Park 
and the Surrounding Region 

Source NO,, PM10  SO2 

(tpa) (g/s) (tpa) (g/s) (tpa) (g/s) 

Within Kemerton Industrial Estate 

Simcoa Silicon Smelter 250 7.3 5.2 0.145 33 7.2 

Millennium Inorganic 
Chemicals Titanium Dioxide 
Pigment Plant 

12 0.38 1.3 0.04 130 5.0 

Nufarm Chlor-alkali Plant 0 0 0 0 0 0 

Outside Kemerton 

Cable Sands - Bunbury No data No 
Data 

No data No 
Data 

No 
Data 

No 
Data 

CSBP Fertiliser Works - 
Picton 

Negi NegI NegI NegI NegI NegI 

Wespine - Dardanup 19 0.6 1.5 0.05 1.5 0.05 

Bristile - Waterloo 3.7 0.12 9.3 0.29 14 0.44 

Meadow Lea Foods - Bunbury 1.9 0.06 0.15 0.005 0.01 0.0003 

Millennium Inorganic 
Chemicals - Australind 

59 1.9 5.7 0.18 1.1 0.035 

PioneerQuarries - Gelorup 7.20 0.22 13 0.41 0.7 0.022 

Alcoa - Bunbury Port 0 1 0 100 3.2 	1 0 0 

Iluka Resources - Capel No data No data No data No 
Data 

No data No data 

ChallengeDairy - Capel 18 0.6 0 0 0.046 0.0015 

PB Foods - Brunswick 3 0.1 0.31 0.001 0.026 0.0008 

Worsley Alumina Refinery 3500 111 1,100 35 10,000 317 

Wagerup Alumina Refinery 1800 57 570 18 1.4 0.044 

Collie Power Station 3,300 105 210 6.7 Not 
given 

Not 
given 

Muja Power Station 22,000 698 17,000 540 34,000 1,078 
Note: 

Emission rates in g/s from industries within Kemerton sourced from industry representatives. 

Data for industries outside Kemerton and annual emissions from industries within Kemerton sourced from National 
Pollutant Inventory (NPI) website http:I/www.nci.Qov.aul. 

Emission rate in g/s determined by assuming that pollutants are emitted at a constant rate for the entire year. 
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6. 	Results 

6.1 	Oxides of Nitrogen and Nitrogen Dioxide 

Table 6-I presents a summary of the predicted maximum 1-hour average and annual average 

ground level concentrations of NO and NO2  from: 

Existing industries within the Kemerton Industrial Park, 

The proposed power station in isolation (running on natural gas and distillate); and 

Existing industries and the proposed power station. 

Contour plots of the maximum 1-hour concentration and annual average concentrations are also 

presented for the cumulative case of existing industry and the proposed Kemerton Power Station 

(KPS) when operating on either gas or distillate (Figure 1 to Figure 4). 

Table 6-1 Predicted Maximum 1-hour Average Ground Level Concentrations of NO and 
Implied NO2  Levels 

Source 
Power 
Station 
Fuel 

Maximum Modelled on 
Grid 

Maximum Outside the Kemerton 
Buffer Zone 

Fi Figure g 
No. 

NOx  
3 (pg/rn ) 

Implied NO2  
3 (pg/rn ) 

NO 

(pg/m ) 

Implied 
NO2  

(pg/rn 

NO2  as 
%of 
NEPM 

Maximum 1-hour 

Existing Industries Not 25 14.5 
Applicable  

16 8 3.3 

KPS Gas 20 11.6 10.7 6.3 2.6 

Distillate 57 32.4 30 17 6.9 

Existing Industries Gas 25 14.5 13.5 8 3.3 Figure 1 
and the KPS Distillate 57 32.4 30 17 6.9 Figure 2 

Annual Average  

Existing Industries Not 0.51 0.3 
Applicable  

0.26 0.15 0.24 

KPS Gas 0.11 0.065 0.11 0.065 0.10 

Distillate 0.32 0.19 0.32 0.19 0.29 

Existing Industries 
and the KPS 

Gas 0.51 0.3 0.28 0.17 0.27 Figure 3 

Distillate 0.53 0.31 0.32 0.19 0.29 Figure 4 
Note: I he Nhl'M standards 01 0.1 2ppm and 0.0:3ppm are equivalent to 24fJ1g/m and 1541g/m at oe and 101.3 KPa. 

SINCLAIR KNIGHT MERZ 

1\WVES\Projects\WV02583\Oehverablesr11ropxx.doc 	 PAGE 13 



long  
,.ii.iIIUlIIII•1II 	•1 	uIr II IIul 111,W 

	

/ 	 (S 

	

So I 	 — --- ' - ProposedSite Location 

i 

1Ur 

I 	 I 

	

I 	 II 

	

-fl 	 Legend 

\ 	
)

0 	Proposed Plant Site 

Predicted Maximum 1-hour Average 
Grourd Level Concentrations of NO2 

L 	

(ig/m ) Contour 

eschenaulf  
________ Highway Estuary  

State Forest 

1 Kemertort Ancillary Industry 

Core Industrial Area 

Kemerton Industriat Park Buffer Zone 

	

Sç 	
SisclairKnighlMerz 	 Figure 1 Predicted Maximum 1-hour Average 	0 	0.5 	1 	 2 

I 	I I 	I 	I 
7th Floor Durack Centre 
263 Adelaide Ice 	 Ground Level Concentrations of NO2  (ig/m3) from 	 Kilometers 

Scale 1:60 000 Perth WA 6001 	 Existing Industry and the KPS Operating on Gas 	 Daleei:G0A94 

Produced by the Spatial Division of Sinclair Knight Merz 	 Prvecliov: MGA94 Zone 50 



V\ 

9 	 IIHII 

I!' 

Proposed1Site

tX  

000  

Leschenault 
Estuary 

Jc 

Legend 
• Proposed Plant Site 

Predicted Maximum 1-hour Average 
Grourt3d Level Concentrations of NOs 
(sg/m ) Contour 

Highway 

Main Roads 

Local Roads 

J..11g 

State Forest 

Kemerton Ancillary Industry 

Core Industrial Area 

p. Kemerton Industrial Park Butter Zone 

SinclairKnightMorz 	 Figure 2 Predicted Maximum 1-hour Average 	0 	0.5 	1 	 2 
I 	I 	I 	 I 	 I 

7th Floor Durack Centre 	 Klomelers 
263AdelaideTce 	 Ground Level Concentrations of NO2  (pg/rn3) from 

Scale 1:60 000 Perth WA 6001 	 Existing Industry and the KPS Operating on Distillate 	 Datum:C0A94 
Produced by the Spatial Division of Sinclair Knight Mero 	 ProjecOen: MGAO4 Zone 50 



Legend 

• Proposed Plant Site 

Predicted Annual Average Ground 
Leveloncentrations of NO2 
(ig/m ) Contour 

Highway 

Main Roads 

Local Roads 

State Forest 

Kemerton Ancillary Industry 

Core Industrial Area 

p. 
Kemerton Industrial Park Buffer Zone 

\ C 

Leschenault 
Estuary 

 

Z~ 

0 

(.7' 
I 	 I 
U 	

I 

I 	 I 
I 	 I 

-- --- 	 3 
ProposedSite 

I 	 I 
• 
I 

,- 

is 

L 

n 

 

Sirlclafr Knight Merz 

 

7th Fleer Durack Centre 263 Adolado Tce 

 

Penh WA 6001 

 

Produced by the Spatial Division of Soclair Knight Merz 

 



I 

I 

I 
I 

/-' 1.41 

yl 

I 
I 
I 

1 	Vo A' A' 	 C 
I ' 

C 
I' 
I 	ProposedSite Location 

\ \ 	A 

RD 

1130 

Leschenault 
Estuary 

Legend 

Proposed Plant Site 

Predicted Annual Average Ground 
LevelConcentrations of NO2 
(ig/m3) Contour 

Highway 

Main Roads 

Local Roads 

'al 	State Forest 

1 	Kemerton Ancillary Industry o0,5  
Core Industrial Area 

P 	
Kemerton Industrial Park Butter Zone 

Seiclar Knight Morz Figure 4 Predicted Annual Average Ground 	 0.5 

7th Floor Dorack Cenlre 

—UM 	263 Adolaido Ico 	 Level Concentrations of NO2  (pg/rn3) from 	 Komoors 
Scale 160 000 Perth WA6OO 	 Existing Industry and the KPS Operating on Distillate 	 Daunr:GDAO4 

Produced by the Spatial Division of Sinclair Knight Morz 	 Projecorr: MGA94 Zoo 50 



Kemerton Power Station - Air Quality Assessment 

These results indicate that: 

The maximum predicted I -hour and annual average NO2  concentrations anywhere on the 

modelled grid from existing industry are low at 14 and 0.3 .tg/m3, respectively. 

The maximum predicted 1-hour and annual average NO2  concentrations from existing industry 

outside the buffer are 8 and 0.15 .tg/m3. These are 3.3% and 0.24% of the NEPM standards. 

The maximum predicted 1-hour and annual average NO2  concentrations anywhere from the 

power station operating on gas are 11.6 and 0.065 .tg/m3. Outside the buffer the maximum 

concentrations are 6.3 and 0.065 p.g/m3  which are 2.6% and 0.1% of the NEPM standards. 

The maximum predicted 1-hour and annual average NO2  concentrations anywhere from the 

power station operating on distillate are higher at 32.4 and 0.19 .ig/m3. Outside the buffer the 

maximum concentrations are 17 and 0.19 JIg/rn3  which are 6.9% and 0.29% of the NEPM 

standards. 

Predicted cumulative impacts from the existing industry and power station are similar to that 

from either the existing industry or power station alone. This is a result of the large separation 

distance between the existing industry and the proposed power station. Cumulative maximum 

1-hour and annual average concentrations outside the buffer with the KPS operating on gas are 

predicted to be 8 and 0.17 g.tg/m3  which are 3.3% and 0.27% of the NEPM standards. When 

the KPS is operating on distillate, the maximum 1-hour and annual average concentrations 

outside the buffer are predicted to be 17 and 0.19 JIg/rn3  which are 6.9% and 0.29% of the 

NEPM standards. 

The above indicates that predicted NO2  concentrations will be low. Considering maximum 

possible background levels (up to 0.05ppm or 102.5 jig/rn3) indicates that the industry sources are a 

small component of the total sources in the region. In the unlikely advent that the maximum 

concentrations from industry occur on a day with high NO2  from fires the concentrations would 

still remain at around 50% of the NEPM. 

NO Impacts on Vegetation 

An assessment of the likelihood for NO, impacts on vegetation can be made by comparing the 

ambient levels for effects on vegetation to guidelines recommended by the World Health 

Organisation (WHO, 2000). These are a 24-hour guideline of 75 jig/rn3  and an annual guideline of 

30jig/m3  for NO,. 

With the existing industry and power station operating on distillate continuously the highest 24-

hour and annual average concentration anywhere on the modelled grid are predicted to be 5.1jig/rn3  

and 0.53jig/m3, which are 6.8% and 1.8% of the recommended WHO guidelines respectively. 

These estimates are conservative as they assume that the power station would be operating on 
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distillate for the entire year, whereas a peaking plant would only operate for approximately 4-hours 

per day. Therefore, it can be assumed that vegetation impacts from NO emissions would not be an 

issue. 

6.2 	Particulate 
Table 6-2 presents the predicted maximum 24-hour average concentrations of particulate (as PM10) 

from: 

Existing industries; 

The power station alone; and 

Existing industries and the power station. 

Additionally the concentrations from the existing industry and power station operating on distillate 

are presented in Figure 5. Table 6.2 and Figure 5 indicate that the contribution to PM10  level 

from the power station will be very low, at a maximum of 0.6% of the NEPM P1010  standard. 

Cumulative impacts are higher at a maximum of 1.0% of the standard, being due primarily to 

emissions from existing industry. 

Table 6-2 Predicted Maximum 24-hour Average Ground Level Concentrations of PM10  

Maximum Maximum outside the 
Modelled on Kemerton Buffer Zone 

Power Grid 
Source Station 

Fuel 
Figure 
No. PM10  

(pg/rn3) 

PM10  

(pg/rn3) 

PM10  as % 
of the 

 NEPM 

Existing Industries - 1.6 0.5 1.0 - 
KPS Gas 0.08 0.08 0.16 

Distillate 0.3 0.3 0.6 

Existing Industries Gas 1.6 0.5 1.0 
and the KPS Distillate 1 1.6 0.5 1.0 1  Figure 5 

Note: The NEPM standard is 50j.tg/m with up to 5 exceedances per year. 
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_MM 
As the particulate emitted from the power station stack will be sub-micron, the PM10  concentrations 

predicted are equivalent to PM2.5  concentrations. Therefore, the maximum 24-hour average and 

annual average PM2 .5  concentrations of 0.3 and 0.02 pg/rn3  will be only 1.2% and 0.25% of the 

PM2,5  reporting standards. If it is assumed that the emissions from the existing sources are also 

sub-micron then the maximum 24-hour and annual average concentrations outside the buffer of 0.5 

and 0.08 are 2 and I % of the reporting standards. Therefore, the particulate emissions from the 

KPS and sources modelled from existing industry will add only a very minor amount to existing 

PM2 5 levels outside the buffer. 

6.3 	Sulphur Dioxide 
Table 6-3 presents a summary of the predicted maximum 1-hour, 24-hour and annual average 

ground level concentrations of SO2  from: 

Existing industries within the Kemerton Ii'idustrial Park, 

The proposed power station in isolation (operating on distillate); and 

Existing industries and the proposed power station (operating on distillate). 

Contour plots of the maximum 1-hour, 24-hour and annual average concentration from the existing 

industry and the proposed power station operating on distillate case are also presented in Figure 6 

to Figure 8. Note, no results from the power station operating on gas are presented as the 

emissions of SO2  are negligible. Table 6-3 and Figures 6 to 8 indicate: 

Predicted concentrations from the power station when operating on distillate will be low with 

the maximum I-hour, 24-hour and annual average concentrations outside the buffer of!, 0.2 

and 0.01 pg/rn3  which are 0.18%, 0.09% and 0.018% of the respective NEPM standards. 

The maximum concentrations from existing sources and the power station are predicted to be 

80, 14 and 1.45 for the maximum 1-hour, 24-hour and annual average concentrations, which 

are 14%, 6.1% and 2.5% of the NEPM standards. These concentrations are considered 

however to be over-predicted due to the simple way in which emissions from existing sources 

have been modelled. 
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Kemerton Power Station - Air Quality Assessment 

SKM 
Table 6-3 Predicted Maximum 1-hour Average Ground Level Concentrations of Sulphur 
Dioxide 

Maximum Maximum outside the 
SO2 on the Kemerton Buffer Zone 

Power Station Modelled Figure No. 
Source 

Fuel Grid so2  SO2  as % 
Conc. of the 

(igIm3) 
(pgIm3 

NEPM 

Maximum 1-hour 

Existing Industries Not Applicable 184 80 14 

KPS Distillate 2 1 0.18 

Existing industries Distillate 184 
80 

14 
Figure 6 

and the KPS 

Maximum 24-hour 

Existing Industries Not Applicable 27.2 14 6.1 

KPS Distillate 0.2 0.2 0.09 

Existing industries Distillate 27.2 
14 

6. 1 
Figure 7 

and the KPS 

Annual Average  

Existing Industries Not Applicable 3.14 1.45 2.5 

KPS Distillate 0.01 0.01 0.018 

Existing industries Distillate 3.14 
1.45 

2 5. 
Figure 8 

and the KPS 
Notes: 

The NEPM 1-hour, 24-hour and annual standards of 0.2ppm, 0.08 and 0.02ppm are equivalent to 570ig/m3, 229ig/m3  

and 57f19/m3  respectively at 0C and 101 .3kPa. 

Concentrations from the power station when gas fired are nor presented as they are negligible. 
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Kemerton Power Station - Air Quality Assessment 

SO2  Impacts on Vegetation 

Impacts of sulphur dioxide on vegetation can be assessed with reference to the WHO (2000) 

guidelines for protection of vegetation (Table 2-3). These are annual and winter means of 30jig/m3  

for agricultural crops, 20j.tg/m3  for forests and natural vegetation and l0j.tg/m3  for the most 

susceptible organism, lichen. 

Predicted maximum annual average concentrations assuming the power station running 

continuously on distillate is 0.01tg/m3. This concentration is negligible and well below (0.1%) the 

guideline level for the most susceptible organism, lichen. Also, this is an overestimate of the 

impact as the power station would run on distillate for less than I 00-hours per year and the 

concentrations from the power station operating on gas would be negligible. 

On a cumulative basis, maximum annual SO2  concentrations are predicted to be 3. l4jig/m3, 

occurring within a few hundred metres of the Simcoa plant. The predicted concentrations at this 

location are however considered an overestimate due to the coarse approximation used to model the 

emissions from the baghouse. Therefore, potential SO2  impacts on vegetation from the existing 

industries and proposed power station are considered negligible. 

6.3.1 	Regional Air Quality Impacts 
Photochemical smog is not deemed to be a problem in the Greater Bunbury Region (WAPC, 2000). 

Smog modelling studies undertaken for the Peel Region, which is north of Bunbury concluded that 

the Peel Region will occasionally experience smog events due to the transport of pollutants from 

the Perth region. 1-lowever as the Kenicrion region is a lurther 100km south, it can be assumed that 

smog entering the Bunbury region from Perth would be less than that reaching the Peel region and 

that any smog from emissions from the Bunbury region would be highly unlikely to reach Perth 

(WAPC. 2000). 

The relative potential for smog can also be gauged by comparing the emissions of the major smog 

forming substances; oxides of nitrogen and non-methane volatile organic compounds from the 

Bunbury region to that of Perth. It is considered that the power station options would have a minor 

impact on existing low levels of smog as: 

Present emissions of NO from Kemerton are 7.68g/s, which is 0.38% of Perth anthropogenic 

emissions (motor vehicles and industry etc) of around 2.000g/s (DEP, 2002) with emissions of 

volatile organic compounds estimated at 0.1 g/s compared to I ,700g/s for Perth (0.006%); 

Emissions from other industry in the Bunbury region are negligible (excluding consideration 

of more distant sources at Wagerup and Worsley); and 

The power station would emit 39g/s and 1 lOg/s of NO when operating on -as or distillate 

which are 1.95 % and 5.5% of the Perth emissions. For non methane VOC's the power station 

would emit minor emissions. 
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Kemerton Power Station -Air Quality Assessment 

_MM 
7. Conclusions 

Using the dispersion model DISPMOD and annual meteorological file from Kemerton the 

following has been predicted: 

With the proposed power station operating on gas, the maximum 1-hour and annual average 

NO2  levels outside the buffer are predicted to be 6.3 and 0.065 jig/rn3  which are 2.6% and 0.1% 

of the respective NEPM standards. 

When operating on distillate, the maximum 1-hour and annual average NO2  levels outside the 

buffer are predicted to be 17 and 0.19 pg/rn3  which are 6.9% and 0.29% of the NEPM 

standards. 

a 	Predicted cumulative NO2  concentrations from the proposed power station (operating on 

natural gas) and existing sources within the estate are 8 and 0.17 4g/rn3  which are 3.3% and 

0.27% of the NEPM standards. When operating on distillate, the maximum I-hour and annual 

average concentrations outside the buffer are predicted to be 17 and 0.19 pg/rn3  which are 

6.9% and 0.29% of the NEPM standards. 

Considering that maximum background NO2  levels are up to 102.5 pg/rn3  (from fires), 

indicates that the industry sources are a small component of the total sources in the region. In 

the unlikely advent that the maximum concentrations from industry occur on a day with high 

NO2 from fires, the concentrations would still remain at around 50% of the NEPM. 

Predicted particulate concentrations from the power station operating on distillate outside the 

buffer zone are at most 0.3 and 0.02 pg/rn3  for the 24-hour and annual average respectively. 

Considering that particulate will be sub-micron indicates that the power station will contribute 

at most 0.6% of the NEPM PM 0  standard and at most 1.2% and 0.25% of the PM2.5  reporting 

standards. When operating on natural gas the predicted concentrations will be 26% lower. 

Therefore, the power station emissions will add only a very minor amount to existing 

particulate levels outside the buffer. 

Predicted SO2  concentrations from the power station when operating on distillate will be low 

with the maximum I-hour, 24-hour and annual average concentrations outside the buffer of I, 

0.2 and 0.01 pg/rn3  which are 0.18%. 0.09% and 0.0 18% of the respective NEPM standards. 

When operating on gas, SO2 e missions will be negligible. 

Comparison of predicted concentrations to the WHO NOx criteria for vegetation, indicates that 

the highest 24-hour and annual average concentration from the power station and existing 

sources anywhere on the modelled grid are 5.lpg/m3  and 0.53pg/m3  respectively This is only 

6.8% and 1.8% of the recommended WHO guidelines. These estimates are conservative as 

they assume that the power station would be operating on distillate for the entire year, whereas 

a peaking plant would only operate for approximately 4-hours per day. 

SINCLAIR KNIGHT MERZ 

I: WNVES\Projects\WV02583Delivcrablesrllrapxx .doc 
	

PAGE 27 



Kemerton Power Station -Air Quality Assessment 

—MM 
Comparison to the WHO SO2  guidelines indicates that when operating on distillate, predicted 

annual average concentrations from the power station in isolation would be 0.01 ig/m3. This 

concentration is negligible and well below (0.1%) the guideline level for the most susceptible 

organism, lichen. 
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Kemerton Power Station - Air Quality Assessment 

—mm 
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Appendix A Typical DISPMOD Input, Control and 

Emission File 
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Kemerton Power Station - Air Quality Assessment 

Input File 
texiatnox . ctl 

texistnox. out 

y £ plume spread in s.b. due to self gen turb? 

y use new PDF model for TIBL fumigation? 

n I use numerical method to calculate TIBL height 

y use coastal AI4G file 

bunbury.coa I coastal AMG coords 

N I use stability classes? - not with PDF 

N I plume centreline mode? 

1 I option for lapse rate determination 

Y I apply seasonal variation to lapse rates? 

0.01 I 	lapse rate 

N use measured sigma theta? 

n mixing into TIBL sharper than SGPHI? 

Y I if direction meander sigma greater, use it 

y I info to screen on big timestep concs? 

170 

N use Ausplume plume penetration? 

y write all concs to disk for post-processing? 

wrnlout2.wtnl met database or seq file with .ext 

texistnox.emi emissions data file 

windveer.dat onshore wind veer data 

Control File 

Kemerton power station 240MW distilate + exist sources 

	

380000. 6320000. 500. 24 31 0.2833 -33.3 180.0 	0.0 	3.0 .083 	.047 0.25 

01011995 31121995 0000 2400 3 1 77 1.9 2.3 

5 0.00 0100. 0200. 0246. 320. 0 	5000. 

111111 

123456 

0 	 1 NUMBER OF STACKS THAT ARE NOT BEING USED 

kem PS Stl&2 	35.0 5.50 386195 6329806 1.00 0. 500 

Mil Ticl Heat 35.0 1.05 384167 6323850 1.00 0. 500 

Nil Mainstack 66.0 0.60 383922 6323767 1.00 0. 500 

Sim Charc Ret 47.0 1.50 383272 6323354 1.00 0. 500 

Sim Baghouse 	29.0 2.00 383193 6323688 1.00 0. 500 

0 

386535 6439110 

386300 6436000 

387600 6442600 

387300 6433950 

387750 6445800 

381950 6429700 

ipp3 .dis 

Emission File 
Kemerton power station 240MW distillate + exist sources 

Name Q V Rho Nd Nb mt 

kern PS Stl&2 .1104 2220.0 0.445 0 0 0 

Mil Tjcl Heat .0004 4.2 0.610 0 0 0 

Nil Mainstack .0000 12.9 1.050 0 0 0 

Sim Charc Ret .0073 54.0 0.561 0 0 0 

Sim Baghouse .0000 1.0 1.030 0 0 0 
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Sinclair Knight Merz 
7th Floor, Dv rack Centre 
263 Adelaide Terrace 
P0 Box H615 
Perth WA 6001 Australia 

Tel: +61 892684400 
Fax: +618 9268 9625 
Web: www.skmconsulting.com  

Facsimile 

To 	 Transfield Services 	 From 	Owen Pitts/Lorie Jones 

Attention 	Peter Winch 	 Project No 	WV02583 

Fax No 	E-mail 	 Date 	 05/12/2003 

CC 	 Peter Jansen - AlA 

LianeMorton - ATA 

Pages 	9 (including this page) 

Subject 	Kemerton Power Station - Final Response to DoE Queries on Air Toxics 

Dear Peter 

Please find attached our final response to the DoE queries on air toxics from the proposed 
power station. 

Please do not hesitate to contact us should you require any further assistance. 

Yours sincerely 

Owen Pitts 
	

Lone Jones 

Atmospheric Scientist 
	

Executive Environmental Engineer 

Phone: 9268 4524 
	

Phone: 	9268 9626 
Fax: 	9268 9625 
	

Fax: 	9268 9625 
E-mail: opitts(.skm.coin.au 

	
E-mail: 	ljones@skm.com.au  

SINCLAIR KNIGHT MERZ ABN 31001 024 095 

This facsimile may contain privileged and/or confidential information intended for the use of the addressee. If you are not the addressee, 
or the person responsible for delivering it to the person to whom it is addressed, you may not copy or deliver this message to anyone 
else. If you receive this facsimile by mistake, please telephone the nominated office (reverse charges). Thank you. 
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Kemerton Power Station 
Response to DoE Queries on Air Toxics 
5 December 2003 

Introduction —MM 	
The DoE has requested that the Kemerton Power Station Referral Document addresses air 
toxics such as formaldehyde, toluene, acetaldehdye and benzenc and requested that the new 
US EPA rule on new gas turbines for air toxics be considered. 

The US EPA Rule (National Emission Standards for Hazardous Air Pollutants for Stationary 
Combustion Turbines) was promulgated on 29 August 2003 (USEPA, 2003a). This rule is yet 
to be rati lied by the US Congress and the US Senate before it enters the US Federal Register. 
The US EPA Rule is aimed at reducing air toxics (such as formaldehyde, acetaldehyde, 
toluene, xylenes and benzene) from new gas turbines and expects that either carbon monoxide 
catalytic oxidation systems or other means of controlling emissions are installed to comply 
with the formaldehyde emission limit of9lppb. The rule is to apply to major sources that are 
defined as those that emit more than 10 ton per year of a single 1-lazardous Air Pollutant 
(I lAP) or 25 ton per year of all I-lAPs. In the Fact Sheet issued by the US EPA (USEPA, 
2003b), they observed that nine gas turbines per year over the next live years (total 45) would 
be affected by the Rule for a total cost of SUS 143 M to remove a total of 98 tons of 
formaldehyde per year by the fifth year. 

The following report therefore addresses the issue of air toxics emitted by the proposed 
Kemerton Power Station and the relevance of the promulgated US EPA rule. 

Emission Factors 

The USEPA (2000a) AP42 (Section 3.1 Stationary Gas Turbines, April 2000a) quotes 
emission flictors for air toxics based on >80% load for uncontrolled turbines (Table 3-1.3) and 
distillate fired turbines (Table 3.1-4) with footnotes as to what can be achieved by SCONOX 
catalyst. The> 80% load factor data are derived by the US EPA from a review of air toxic 
emissions in (USEPA, 2000b) which they then give as an arithmetic average for all 
uncontrolled or controlled tests. That is, for the uncontrolled average they have grouped all 
machines together including those with: 

Standard burners; 

Dry low NO (lean premix) burners; 

SCR for NOx control; 

All size ranges from 10 MW to 130 Mw; and 

For all loads from 25 to 100%. 

By plotting their data by size, and separating uncontrolled turbines (including water and steam 
injection) from those with lean premix combusters, it is evident (see Figure 1 and 2) that the 
high formaldehyde concentrations occur for all the small gas turbines when they are on very 
low loads (i.e less than 15MW machines on less than 35% load). These very high 
concentrations or emissions significantly bias the overall "uncontrolled" average emission 
factor arrived at by the US EPA. This is seen in Table I where the average uncontrolled 
emission factor is presented along with an average emission factor derived from categories of: 

SINCLAIR KNIGHT MERZ 
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Kemerton Power Station 
Response to DoE Queries on Air Toxics 
5 December 2003 

__I 	. 	"no hazardous air pollutants (1-lAP) controls", which is very similar to that used in the 
USEPA document; and 

. 	"lean premix" (dry low NOx  burners), which is the gas turbine burner proposed for 
each of the 130MW units in the Kemerton Power Station. 

The emission factors in Table 1 have been derived from the data base accompanying the US 
EPA 2000 study (USEPA, 2003c). Table I indicates that: 

For the dry low NOx machines proposed for the Kemerton power station, the 
concentrations and emission factors will be 17 and 6 times lower than the "average" 
USEPA emission factors for turbines with no I-lAPs control for the "all load" and ">80% 
load" factors. 

The exit concentrations from the lean premix machines at full load are on average 50ppb, 
which is lower than the new US Rule for gas turbines (91ppb) (USEPA, 2003b), with one 
test being slightly higher at 108 ppb. At lower loads the two tests available indicate that 
concentrations may be higher (up to 247ppb). 

. 	Concentrations of formaldehyde are lower when operating on distillate. 

Therefore, the average emission factor for turbines with HAPs control is considered to be 
biased by a few tests of very small machines at low loads and provides an overly conservative 
estimate of formaldehyde emissions for larger turbines with lean premix controls as proposed 
for the Kemerton Power Station. For the other species of concern in the US rule (benzene, 
toluene, xylcncs and acetaldehyde), there is less data such that the development of emission 
factors for the units proposed for the Kemerton Power Station is hampered. 
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Figure 1 Emission concentration (ppb) from "uncontrolled" gas turbines for HAPs 
when operating on natural gas 
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Figure 2 Emission concentration (ppb) from "uncontrolled" gas turbines for HAPs 
when operating on natural gas (Data Points below 2000ppb only) 
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Kemerton Power Station 
Response to DoE Queries on Air Toxics 
5 December 2003 

__.IIJ 	. Table I Emission Factors for Formaldehyde for gas fired gas turbines 

All Loads High Loads (>80% Load) 50-80% load 

Gas Turbine Grouping # (lb/MWhr) (ppb) # (Ib/MWhr) (ppb) # (lb/MWhr) (ppb) 
(lb/MM (lb/MM (lb/MM 

tests btu) tests btu) tests btu)  

Natural Gas 

USEPA Section 3.1 Gas - Not Not given Not - 7.1e-4 Not given Not - Not Not given Not 
fired given given given given given 

(AP42, USEPA, 2000a 

April 2000 - Uncontrolled 33 3.12e-3 Not given Not 22 7.09e-4 Not given Not - Not Not given Not 
HAPs (USEPA, 2000b) given  given  given  given 

Database - No HAP 29 3.52e-3 6.15e-2 1480 20 7.76e-4 1.06e-2 326 2 2.22e-4 3.23e-2 94 
Controls (USEPA, 
2003a)  

Lean Premix (average) 6 1.83e-4 2.39e-3 78 4 1.16e-4 1.26e-3 50 2 3.17e-4 4.63e-3 134 

(max) 5.85e-4 8.68e-3 247 1 2.43e-4 2.50e-3 108 1 8.68e-3 237 

(USEPA, 2003a) 5.85e-4 

Distillate  

April 2000— Uncontrolled 10 2.45e-4 Not given Not 2 2.82e-4 Not given Not - Not Not given Not 
HAPs (USEPA, 2003a) given  given  given  given 

Note: 
The database (USEPA, 2003a) contains slightly less data than that used in the 2000 assessments and therefore will result in slightly different values for gas turbines without HAPs 
controls. 
Lean premix excludes lean premix with SCR. 
Maximum case for lean premix was for a small turbine (10MW) at 50% load 
No emission data were available from the data base for lean premix turbines operating on distillate 
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Kemerton Power Station 
Response to DoE Queries on Air Toxics 
5 December 2003 

3. 	Predicted Ground Level Concentrations __WM 	
Predicted maximum ground level concentrations for the proposed gas turbines at lull load 
based on the average USEPA factors for loads greater than 80% are presented in Table 2. 
These indicate that of the five substances, formaldehyde is predicted to have the highest 
concentration, at 0.068% of the NEPM standard and 0.35% of the Victorian design ground 
level criteria (DGLC). Using emission data for lean premix turbines (fiom 'fable 1), the 
emissions and therefore resultant ground level concentrations are a factor of 6.1 less than the 
"average" emissions. As such, the concentrations are more likely to be around 0.011% and 
0.057% of the NEPM standard and Victorian DGLC (Table 2). For the other species when 
operating on gas the maximum concentrations are at most 0.0104% of the guidelines or 
standards. 

At 55% load (the nominal lower load at spinning reserve) average emissions of formaldehyde 
for the lean premix machines are 2.7 times greater per MW hour (Table I). 1-lowever, as the 
power generated is only 55% of that at full load, the emissions will be only 1.5 times higher. 
Noting that the dispersion at 55% load is slightly less than at full load indicates that the 
maximum concentration of formaldehyde outside the buffer will be around 0.02% of the 
NEPM standard and 0.1% of the Victorian design ground level concentration. 

Table 2 Predicted Maximum Concentrations Outside the Kemerton Industrial Estate 
from the KPS for the Air Toxics listed in the USEPA Rule on new Gas Turbines 

Substance 

Maximum 
3-minute 

Concentra 
tion 

(xgIm') 

Maximum 24- 
hour 

Concentration 

(j.tglm3) 

Percentage of Criteria (%) 

Vic 3-mm 
DGLC for 

odour 

Vic 3-mm 
DGLC for 
toxicity 

NEPM 24- 
hour 

investigation 
level 

Gas Fired 

Acetaldehyde 7.91 E-03 7.09E-04 0.0104 0.00013 - 
Benzene 2.32E-03 2.08E-04 - 0.0044 0.0022 

Formaldehyde 1.39E-01 

2.27E-2 

1.25E-02 

2.05E-3 

- 0.35 

0.057 

0.068 

0.011 

Toluene 2.64E-02 2.36E-03 0.0041 0.00021 0.00003 

Xylenes 1.25E-02 1.13E-03 0.0036 0.00011 0.00013 

Distillate Fired 

Acetaldehyde 5.96E-03 5.35E-04 0.0078 0.00010 - 
Benzene 1.08E-02 9.67E-04 - 0.0203 0.010 

Formaldehyde 5.55E-02 4.98E-03 - 0.14 0.027 

Toluene - - - - - 
Xyleries - - - - - 

Note: Bolded numbers for formaldehyde are predicted using a best estimate of the formaldehyde emissions (see 
Table 1) and not the average value for turbines without HAPs control as quoted by the USEPA. 
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Kemerton Power Station 
Response to DoE Queries on Air Toxics 
5 December 2003 

When operating on distillate the maximum ground level concentrations outside the buffer are —MM 	
also low with the relative highest being formaldehyde at 0.14% of the Victorian DGLC. 

4. 	Other Sources of Air Toxics 

Table 3 presents a summary of the estimated emissions from the Kemerton Power Station 
along with other sources in the South West and for the Perth region. The predicted annual 
power station emissions were based on the following reasonable worst cases: 

Nominal operation at 55% load for 10% of the year and operation at 100% load for 5% of 
the year. These are nominal operational percentages only and it is expected that in reality, 
the power station would rarely operate at 100% load, and would normally operate at loads 
somewhere between 55% and 100%. 

The 100 hours of operation of distillate are assumed to all occur at full load. That is, at 
full load, 100 hours of operation are on distillate with the remaining 338 hours on natural 
gas. 

Emission factors at 100% load are based on the ">80% factors" in USEPA (2000b), 
except for emissions of formaldehyde when operating on gas, which are based on the 
average of the lean premix values in the USEPA database; 

Emission factors at 55% load are based on the estimate that emissions are 1.5 times higher 
than those at full load for lean premix operation, as discussed in Section 3. 

Table 3 indicates that: 

Emissions from the power station will be relatively small, at most 0.075% of the 
emissions of formaldehyde from the South West from non large industry sources; 

The major sources of the five air toxics in the South West and Perth region are domestic 
wood combustion and motor vehicles; and 

a 	Comparison with wood smoke emissions from Collie indicate that the power station will 
be a smaller source of these substances (2.7% of toluene and 0.64% of formaldehyde 
emissions). With the Collie wood smoke emissions it is noted that the resultant ground 
level concentrations per unit of emissions are greater than Kemerton Power Station due to 
the lower dispersion afforded by low level chimneys at night compared to the very 
buoyant plume from the power station. 
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Kemerton Power Station 
Response to DoE Queries on Air Toxics 
5 December 2003 

Table 3 Comparative Emissions of Formaldehyde, Benzene, Toluene, Acetaldehyde 
and Xylenes 

Source 
Formaldehyde 

(tpa) 

Benzene 

(tpa) 

Toluene 

(tpa) 

Acetaldehyde 

(tpa) 

Xylenes 

(tpa) 

Perth Total 1,076.4 1,408 2,800 840 2,300 

Bunbury Airshed (South West)  

Solid Fuel Burning (domestic 
heaters)  

252 161 66 234 24 

Solid Fuel Burning from Collie Alone 48.9 29.2 11.5 45.4 3.9 

Motor vehicles 71 216 340 58 240 

Fuel Combustion - Sub threshold 48 3 4.5 37 3.5 

Domestic/Commercial Solvent Use 0.1 NegI 39 0 18.5 

Motor Vehicle Refinishing 0 0 55.4 0 20 

Othersources 41.9 34 88.1 11 40 

Total Aggregated Emissions (i.e. 
excluding large industry)  

413 414 593 340 346 

Proposed Kemerton Power 
Station 

0.311 0.035 0.315 0.099 0.15 

(Percentage of Bunbury Airshed - 
Aggregate)  

0.075 0.0085 0.053 0.029 0.043 

(Percentage of Collie Solid Fuel 
Burning)  

0.64 0.12 2.7 0.22 3.85 

Note: 
The largest sources for the Perth area for the above substances are from solid fuel burning (wood) from 
households or motor vehicles 
Source of Perth data is from the NPI web site, whilst Bunbury data is from SKM (2003), 

5. 	Conclusion 
An assessment of the air toxiCS from the proposed Kemerton Power Station indicates that: 

The USEPA emission factors for gas turbines without flAPs control are unreliable and 
significantly biased towards very small machines running at low loads. Emission factors 
for the larger turbines as proposed for the 130 MW Kemerton Power Station units are 
significantly lower with the available tests indicating that most turbines of this size would 
be below the USEPA Rule (91ppb) when running at> 80% of full load. When running at 
lower loads (between 50% and 80% of full load) the available test data indicates that 
formaldehyde emissions from lean pre-mix burner technology based gas turbines may be 
at the rule level of 91 ppb to higher than the rule by 2.6 times. 
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Kemerton Power Station 
Response to DoE Queries on Air Toxics 
5 December 2003 

Predicted ground level concentrations of air toxics from the proposed power station are 
low. Using a best estimate of the emissions it is considered that the highest relative 
concentrations outside the buffer will be for formaldehyde at around 0.02% of the NEPM 
standard and 0.1% of the Victorian design ground level concentration when running at 
55% load. When operating on distillate the maximum ground level concentrations outside 
the buffer are also predicted to be low with the relative highest being formaldehyde at 
0.14% of the Victorian DGLC. 

On an annual basis it is estimated that the emissions will be around 0.31 tpa of 
formaldehyde and 0.315 tpa of toluene. This is 0.64% and 2.7% of the 49 and 11.5 tpa 
emitted from wood heaters in Collie alone, and is very low compared to the 413 and 593 
tpa of formaldehyde and toluene emitted from all sources in the southwest (excluding 
large industry). 

The US EPA Rule defines major sources of Hazardous Air Pollutants as those that either 
emit more than 10 ton per year (9.07 tonne per year) of a single pollutant or more than 25 
tpa (22.68 tonne per year) of all Pollutants combined (page 15, USEPA, 2003a). The tJS 
EPA expects that this rule would therefore require 9 turbines per year for each of five 
years to install additional control, out of the anticipated 218 turbines to be installed over 
this period (page 134, USEPA, 2003a). The Kemerton Power Station emits 0.315 tpa of 
any single pollutant (i.e. 3.5% of the level where regulation would apply) and 0.91 tpa in 
total of all l-Iazardous Air Pollutants (or 4% of the level where regulation would apply). 
The Kemerton Power Station is therefore well below any criteria based on either health or 
general environmental consideration. 
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aquaterra   
Suite 4,125 Melville Parade, Como 

Western Australia, 6152 
Tel: (08) 9368 4044 

Fax: (08) 9368 4055 

4 November 2003 

ATA Environmental 
2 Bulwer Street 
PERTH WA 6000 

Attention: Henk van der Wiele 

Dear Henk, 

Re: 	Kemerton Power Station - Hydrogeological and Groundwater Protection Advice 

1. 	INTRODUCTION 

Transfield Services Kemerton Power Station Pty Ltd (the Proponent) propose to construct and 
operate a power station in the Kemerton Industrial Park. This proposal is subject to review by the 
Environmental Protection Authority. 

Based on information provided by ATA Environmental (ATA), Aquaterra understand that the power 
station will be: 

gas-fired with diesel to be used as back up fuel; and 

located some 400m from a Conservation Category wetland (CCW4). 

2. SCOPE 

Aquaterra were commissioned by ATA to provide general advice on: 

the potential for the foundations of the power station to influence groundwater flow; 

groundwater issues associated with construction of foundations extending below the groundwater 
table; 

storage of diesel fuel; 

the fate of diesel in the aquifer in the event of accidental spillage; 

installation of groundwater monitoring and recovery bores; and 

diesel spill response measures. 

The scope of Aquaterra's commission does not include providing detailed construction, engineering 
or technical specifications. Aquaterra's advice is based on a desktop review of currently available 
information and our current knowledge of the groundwater conditions surrounding the proposal area. 
The Kemerton Water Study (Aquaterra, 2002) has been used as the primary source of water related 
background information for the work. 

References to Acts and Regulations are for background purposes only and should not be considered 
as legal advice, or be taken as comprehensive advice for legal compliance. 
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aquaterra 

FOUNDATION INFLUENCE ON GROUNDWATER FLOW 

Preliminary advice from ATA is that the main turbine and generator foundation is most likely to 
extend to a depth of 2m below ground surface, with a surface area of 18m x 6m (108 m2). There will 
also be a number of piers and corner footings extending to a depth of up to 6m, with a surface area 
of about 1 m2. 

The local groundwater flow direction in the area is south easterly towards a series of EPP Policy 
wetlands and the Wellesley River. The average flow gradient across the site is about 0.001, 
indicating a fairly transmissive aquifer. The superficial aquifer in the area is approximately 28m thick, 
with an average depth to water of about 2m (ranging between 1 and 3m). As such, installation of 
foundations to a depth of 2m, and piers with a small areal projection and up to a depth of 6m below 
ground level will not significantly influence groundwater flow directions in the area. 

CONSTRUCTION BELOW GROUNDWATER TABLE 

The building foundations for the development are typically up to 5 m deep with the depth to water 
table ranging from 1 to 3 m, so much of the foundation will be below the water table. With regard to 
dewatering, the Water and Rivers Commission (WRC) Water Quality Protection Note (WQPN) 
entitled "Dewatering of Soil" would apply during construction. This WQPN encourages appropriate 
management of: dewatering discharges; potential acid sulphate soil generation; and describes 
general requirements for a Dewatering Discharge Plan. 

Aquaterra recommend development of a Dewatering Discharge Plan. The existing groundwater 
model could be used by Aquaterra to estimate dewatering requirements, but this is outside the scope 
of this study, and would require the approval of LandCorp, owners of the intellectual property. 
Estimation of dewatering requirements would then allow assessment and selection of the most 
suitable discharge option. Discharges to local wetlands would be subject to the Swan Coastal Plain 
Environmental Protection Policy (EPP) and may be enforceable under the Environmental Protection 
Act 1986. Discharges to Water Corporation drainage systems would be subject to the Metropolitan 
Water Supply, Sewerage and Drainage Act 1909. Discharges to local drains in road and drain 
reserves would be subject to applicable Local Government Act 1995 By-laws. 

An appropriate cement and concrete reinforcement with adequate cover and distribution, suitable for 
a wet environment, should be used. Also, an assessment of the buoyancy should be carried out as 
part of the design and lining of the floor may be required if it is below the water table. 

4.1 	Stormwater Drainage 

The footprint of the proposed development site overlies an existing open drain. This drain will 
probably need to be filled as part of the development, so a diversion drain should be constructed to 
divert flows around the building. The drain should be the same cross section and depth as the 
existing drain, so as not to change the flow regime. A deeper drain for example may export 
groundwater from the site in shallow depth to groundwater areas, prior to discharging them into 
Wellesley River. This groundwater may contain pollutants such as nutrients which would be 
detrimental to the river system. 

According to discussions with ATA, Aquaterra understand that the development currently proposes 
to discharge roof drainage on site, which is consistent with the water management strategy 
documented in the Kemerton Water Study (Aquaterra, 2002). The Kemerton Water Study 
recommends the implementation of water sensitive design principles, including the collection of 
stormwater runoff on site in rainwater tanks for re-use later as a water supply source. Other water 
sensitive design principles that should be incorporated into the development where possible include 
infiltration of excess stormwater runoff into the soil near its source using soakwells, shallow swale 
drains or sheet runoff into permeable areas such as lawns, garden beds, pervious pavements etc. 
This results in additional recharge into the aquifer, which is then available for re-use in the 
development by groundwater pumping. 

Other drainage design requirements for the development include the location of pollution control 
devices, such as oil separators, at the source. Also, the building earth fill pad should be a minimum 
of 0.3 m above the surrounding ground and up to 1 m for shallow water table depths. The floor level 
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should have a minimum freeboard to the 100 year ARI flood of 0.3 m and floodways should be 
designed to convey greater than the 10 year ARt flood. 

Where the rates of surface runoff significantly exceed the infiltration rate, more traditional drainage 
conveyance structures may be required such as using roads, pipes and open channels to discharge 
stormwaters to receiving water bodies. This is likely to occur in areas of high water table or during 
high rainfall events. These traditional drainage structures should be placed above the average 
annual maximum groundwater level (defined in the Kemerton Water Study, Aquaterra, 2002), so that 
groundwater is not exported from the site. The overall drainage strategy should consist of a 
combination of traditional design and water sensitive design. 

5. 	FUEL STORAGE 

5.1 Regulations 

Based on the proposed volume of standby diesel fuel storage (1.5ML) the Proponent would be 
required to apply for a licence to Store Dangerous Goods under the Explosives and Dangerous 
Goods Act 1961 and Regulations 1992. 

Dangerous Goods (Transport) Regulations 1992 would apply to the service intending to transport 
diesel to the power station site. 

New Regulations anticipated in 2004 will be subject to the Dangerous Goods Safety Act 2002 
achieving parliamentary assent. The proposed Dangerous Goods Safety Act 2002 would give legal 
status to national Standards and Codes of Practice by allowing these to be used as evidence to 
demonstrate general duty of care. 

As a "Petroleum Activity' (defined as an activity involving the storage of petroleum) the proposal 
would be subject to acceptance of an Environmental Management Plan (EMP) by the Department of 
Industry and Resources (DolR) and a Works Approval which may be required by the Department of 
Environment (DoE). 

5.2 Recommendations 

Based on the proposed above ground storage volume of diesel and the proximity of the proposed 
power station to EPP wetland areas, Aquaterra recommend that current versions1  of the following 
documents be considered in developing the specific design of the fuel storage facility. 

DolR Guidance Note S301 "Storage of Dangerous Goods Licensing and Exemptions' for 
determining if a licence is required (a licence is required for storage of greater than 5,000L of 
diesel) and for guidance on lodging an application for a licence (it is recommended that the 
Proponent engage a consultant accredited to examine and endorse Dangerous Goods Storage 
Proposals to prepare the licence application). 

Water and Rivers Commission Position Statement "Wetlands" for advice on minimum buffer width 
to review the placement of the fuel storage facility and evaluating compatibility with the wetland 
management objectives. (Minimum buffer width 200m based on the purpose being protection of 
the wetland from pollution). 

Water and Rivers Commission Water Quality Protection Note (WQPN) "Industrial Sites Near 
Sensitive Water Bodies" as a basis for developing best management practices for construction 
and management of industrial sites near to wetlands, waterways and unconfined groundwater 
resources. (Chemical storage should be in "weatherproof, bunded enclosures constructed of/ow 
permeability mat erials' "All above ground bulk liquid chemical storage, and fuelling facilities for 
vehicles and plant, should be constructed and operated within low permeability bunded 
compounds' The bunded compounds should be "designed to facilitate recoveiy of any spillage 
without losses to the environment. "; "These (bunded) compounds should incorporate capacity 
allowance for incident rainfall, capture of jetting fluids, full tank contents, and misuse by 
intruders.') This WQPN also addresses requirements to divert uncontaminated stormwater away 
from bunded compounds, wastewater disposal, maintenance, emergency response, routine 
inspections, monitoring reports and refers to related WQPNs for further information. 

Available via Agency websites. 
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6. 	FATE OF DIESEL IN THE AQUIFER 

Diesel spills contained within impermeable bunded compounds would be unlikely to reach the soil 
and the underlying aquifer provided they are designed in accordance with the WQPN referred to in 
Section 5.2, Point 3. 

Available information indicates that the depth to groundwater in the vicinity of the proposal area may 
be between im and 3m below ground level and the superficial geology is permeable Bassendean 
sand with an estimated recharge potential of about 40%. On this basis Aquaterra considers that an 
accidental spill of diesel in the vicinity of the proposal area would be likely to impact on local 
groundwater quality. 

In the event of a diesel spill it is anticipated that the time for diesel to travel from unsealed ground to 
the water table would be in the order of hours. Effective spill mitigation in this circumstance relies on 
the ability to mobilise earthmoving equipment to excavate diesel saturated soil to minimise the 
volume of diesel product reaching the groundwater table. 

Once diesel reaches the groundwater it does not dissolve readily into the groundwater. Diesel 
product generally persists in the aquifer as a separate phase (ie floating on the groundwater table) 
and would migrate under the influence of local groundwater gradients. Dissolved phase diesel 
component chemicals may persist in the aquifer for years, depending on the volume of the spill and 
aquifer characteristics. 

Recovery of diesel from the aquifer is a costly and time-consuming process. It could take a period of 
weeks before the extent of the spill has been adequately delineated and an appropriate diesel 
recovery system is designed and operating. Aquaterra note that it is reasonable to expect that the 
rate of recovery of free flowing diesel product from most aquifers is typically much less than 50% of 
the volume spilled. This is because the balance of the diesel is mostly adsorbed to soil, which 
should ideally be excavated as soon as possible after the spill occurred. 

GROUNDWATER BORES 

7.1 Monitoring 

Aquaterra recommend the installation of a groundwater monitoring network to allow routine 
monitoring of groundwater quality upgradient of the power station and downgradient of potential 
sources of groundwater pollution at the power station. This would provide assurance of good 
housekeeping at the power station and an advance warning of possible groundwater impacts during 
the future operation of the power station. It is envisaged that such monitoring requirements would be 
subject to Department of Environment (DoE) conditions of licence. 

At this stage it appears that the power station design layout may be subject to some revision and 
Aquaterra consider it premature to nominate specific locations of bores to be installed and the design 
of the bores. 

As a general guide it would be considered reasonable to install bores: 

on the power station boundary, between the power station and the nearest wetland (CCW4) to 
provide early warning of potential groundwater impacts on the wetland buffer area; 

on the power station boundary, on the inferred up hydraulic gradient side to monitor background 
groundwater quality; and 

on the inferred downgradient side of fuel storage and transfer areas (tanks, pipes, pumps) and 
other potentially contaminating areas such as wash down areas and sumps, oil/water separators 
and other chemical storage or handling areas. 

In many cases single groundwater monitoring bores could be used as monitoring points for multiple 
potential source areas provided they are appropriately placed, constructed correctly and a 
comprehensive suite of analyses is conducted. 

As part of the Kemerton Water Study, a number of additional groundwater monitoring bores were 
installed near key environmentally sensitive areas. A shallow and deep monitoring site (KEMS10D 
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ãquaterra 

and 1 OS) currently exists downstream of the proposed power station site, along the extended 
industrial core boundary. Each piezometer has been installed in a separate drill hole. These 
monitoring bores should be incorporated into the groundwater monitoring network for the site. 
Additional information on this and other bores in the area can be found in the Kemerton Water Study 
(Aquaterra, 2002). 

More detailed information on the placement and construction of groundwater monitoring bores would 
be subject to a Groundwater Monitoring Plan which would have to be based on the power stations 
as-built configuration. 

7.2 Recovery 

Aquaterra do not recommend installation of pollution recovery bores unless otherwise warranted by: 

groundwater monitoring results; or 

results of an investigation following a spill event. 

This recommendation is based on groundwater remediation systems being relatively costly to install 
and maintain. 	Groundwater remediation systems are not generic installations and require 
appropriate design and installation to address specific groundwater quality problems. Installation of 
a groundwater remediation system, prior to any known impacts to groundwater quality, would be 
based entirely on speculating the location, volume, extent and nature of the spill. 

8. 	SPILL RESPONSE MEASURES 

The DolR require that an Emergency Response Plan (ERP) is prepared and periodically tested for all 
facilities licensed to store dangerous goods. The Water and Rivers Commission WQPN "Chemical 
Spills-Emergency Response Planning" offers guidance on the development of an ERP with 
appropriate response measures for the protection of human health and the environment. 

Aquaterra therefore recommend that: 

site-specific spill response measures for the power station area be addressed within the ERP; 
and 

the extent of the measures proposed be determined in consultation with relevant Government 
Agencies and local emergency services. 

Please do not hesitate to contact us if you require any further information. 

Yours sincerely, 
Aquaterra 

John White 
	

Hugh Middlemis 
Principal Environmental Consultant 

	
Principal Water Resources Engineer 
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1.0 INTRODUCTION 

Herring Storer Acoustics (HSA) was commissioned by ATA Environmental to 
undertake a noise level impact assessment of noise emissions from the proposed 
Kemerton Power Station. (See Appendix A for Site Layout). 

The objective of the study is to assess the likely impact of noise from the Power 
Station at the boundary of the premises and at the closest (Industrial Park) boundary. 

Impact is taken to be minimal if the noise immissions of the Power Station are within 
the regulatory criteria of the Environmental Protection Act 1986 and specifically the 
Environmental Protection (Noise) Regulations 1997. 

Noise emissions have been determined using the information supplied by Transfield 
Services and computer modelling of the propagation to the surrounding areas. 

2.0 SUMMARY 

The predicted noise levels received at the industrial boundary to the power station are 
within the criteria stipulated in the Environmental Protection (Noise) 
Regulations 1997. 

The predicted level at the boundary to the Kemerton Industrial Park is predicted to be 
less than 35 dB(A). Noise emissions from the power station would NOT be 
"significantly contributing" to the noise immission at the KIP boundary or at the closes 
noise sensitive premises located outside the Park boundary and therefore would be 
deemed to comply with the requirements of the Environmental Protection (Noise) 
Regulations 1997. 

3.0 CRITERIA 

The Environmental Protection (Noise) Regulations 1997 stipulate the allowable noise 
levels that can be received at a premises from another premises. For industrial 
premises, the allowable noise level, when received at the boundary of a neighbouring 
industrial premises, are listed in Table 1. 

TABLE I - ASSIGNED NOISE LEVEL AT INDUSTRIAL PREMISES 

Time of Day 
Assigned Noise Level 

LAID LA1 

h 
At AJI Times 65 80 90 	 I 

The Regulations also stipulate the allowable noise levels at any noise sensitive 
premises from another premises. The allowable noise level is determined by the 
calculation of an influencing factor, which is added to the baseline criteria set out in 
Table 1 of the Regulations. However, under the Regulations noise emissions for the 
Kemerton Industrial Park have an adjustment of +5 dB(A) to the influencing factor. 
The Regulations under Section 5, subclause (5) of Schedule 3 state: 
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"Where a noise emission from any premises located within the boundaries of the area 
known as the Kemerton Industrial Park Policy Area, as specified in the Shire of 
Harvey District Planning Scheme No. 1, is assessed, an adjustment of 5 dB(A) is to 
be added to the influencing factor determined under subclause (1) at the point of 
reception of the noise emission in respect of any period between - 

0900 hours and 1900 hours on Sunday or public holiday; 
1900 hours and 2200 hours on any day; 

(C) 	2200 hours and 0700 hours on Monday to Saturday inclusive; and 
(d) 	2200 and 0900 hours on a Sunday or public holiday." 

Therefore, the assigned noise level at the various times of the day would be as listed 
in Table 2 below. 

TABLE 2- ASSIGNED NOISE LEVELS AT RESIDENCE 

Time of Day 
Assigned Noise Level 

LA10 LAb 

0700 - 1900 hours 	Monday to Saturday 50 60 70 

0900- 1900 hours - Sunday & Public Holidays 45 55 70 

1900 - 2200 hours - All Days 45 55 60 

2200 - 0700 hours - Monday to Saturday 40 50 60 

2200 - 0900 hours - Sunday & Public Holidays 40 50 60 

Note: 	The LA10  noise level is the noise that is exceeded for 10% of the time. 
The LAb noise level is the noise that is exceeded for 1% of the time. 
The LA-fl3, noise level is the maximum noise level recorded. 

In accordance with Regulation 7, noise emissions from the power station would be 
considered as not "significantly contributing" to any exceedance of the Regulatory 
criteria assigned level at any noise sensitive premises, if the noise received at the 
premises is 5 dB(A) below the assigned noise level. Therefore, to comply with 
Regulation 7, noise immissions due to the Power Station at the nearest noise 
sensitive premises would need to be 35 dB(A) or less. 

The assigned noise levels are also conditional on no annoying characteristics existing 
such as tonal components etc. If such characteristics exist and cannot be practicably 
removed, then any measured level is adjusted accordingly. The adjustments that 
apply are shown in Table 3. 

TABLE 3-ADJUSTMENTS 

Tonality 
I 	

Modulation 
I 	

Impulsiveness 

+5dB +5dB 
I 
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FIE METHODOLOGY 

Determination of the noise emission propagation from the Power Station was 
facilitated using an environmental noise modelling computer program, "SoundPlan" 
Version 6.0. Both overall noise level contour plots and single point calculations were 
performed. Noise contours show the overall noise level at any location due to the 
operations of the Power Station, where as single point calculations show the same 
overall level at any selected location but indicate the contribution (ranking) of 
individual sources within the Power Station. 

Input data for computer modelling included: 

Topographical data. 

EPA standard weather condition for the night period (see Table 4). 

Octave band sound power levels based on data previously used to 
assess the Kemerton Power Station, adjusted to comply with the 
overall levels supplied by Transfield Services (see Appendix C for 
information). 

Weather conditions for the modelling were generally in accordance with the 
Environmental Protection Authority's 'Draft Guidance for Assessment of 
Environmental Factors No.8 - Environmental Noise" for the night period and as listed 
in Table 4. 

TABLE 4- WEATHER CONDONS 

Condition Night Period 

Temperature 15 "C 

Relative humidity 50% 

Pasquil Stability class E 

Wind speed 3 m/s 

5.0 RESULTS & DISCUSSION 

The predicted overall noise levels at the boundary of the power station and the 
closest point at the boundary of the Kemerton Industrial Park are listed in Table 5. 
Noise contour plots are attached as Figures 01 and 02 in Appendix B. 

TABLE 5— RESULTANT NOISE LEVEL PREMISES BOUNDARY 

Location 
[ 	Calculated Noise Level (dB(A)) 

Northern Boundary 57 

Eastern Boundary 52 

Southern Boundary 60 

Western Boundary 50 

Closest Boundary of Kemerton Industrial Park 28 
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Note: There are no topographical features in the area that would enhance noise 
propagation from the Power System. Therefore, noise received at the closest 
residences (which are located outside the Park boundary) would be less than 
28 dB(A) as calculated at the closest boundary to the Kemerton Industrial 
Estate. 

With the noise control included in the design of the power station, noise emissions 
from the power station would not be tonal and no penalties would be applied to the 
calculated noise level. 

6.0 CONCLUSION 

Noise received at the boundary of the site would comply with Regulatory 
requirements. 

Noise emissions from the power station would comply with regulatory requirements at 
all residences located outside the boundary of the Kemerton Industrial Park at all 
times. The resultant levels at a residence located outside the Park boundary, would 
be less than 35 dB(A) and therefore, noise emissions from the power station would 
be considered as NOT "significantly contributing" to any excess at a residence and 
would be deemed to comply with the Environmental Protection (Noise) Regulations 
1997 at all times. 

Noise emissions from the proposed power station are predicted to be well below 
ambient noise levels at residences of concern and hence intrusive characteristics will 
not be an issue. 

For: HERRING STORER ACOUSTICS 

Tim Reynolds 
	

Checked: Terry George 

21 November2003 
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APPENDIX B 

SOUNDPLAN NOISE CONTOUR MAPS 
FIGURES 01 & 02 
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Appendix C 

APPENDIX C - SOUND POWER LEVELS 

The sound power levels were based on information supplied by Transfield Services (Copy Attached). 
Table Cl below summarises the sound power levels used for each set in the acoustic model. 

TABLE Cl - Kemerton Power Station - Sound Power Levels 

SOURCE 63 125 250 500 1k 2k 4k 8k dB(A) 
Gas Turbine 100.8 93.8 85.8 97.8 84.8 89.8 80.8 71.8 96.8 
GeneratorCasing 105.8 108.8 96.8 88.8 87.8 87.8 81.8 76.8 96.6 
Exhaust Stacks * 107.3 112.5 102.8 101.6 99.7 105.6 104.6 100.6 110.7 
160ff MBV FIN Fans 101.3 106.5 96.8 95.6 93.7 99.6 98.6 94.6 104.7 
40ff MPR FIN Fans 107.3 112.5 102.8 101.6 99.7 105.6 104.6 100.6 110.7 
Generator Transformer 102.3 107.5 97.8 96.6 94.7 100.6 99.6 95.6 105.7 
Discharge Ducts 111.3 116.5 106.8 105.6 103.7 109.6 108.6 104.6 114.7 
Filter House# 94.3 98.5 86.8 81.6 75.7 85.6 86.6 83.6 92 

*To  simplify model, the exhaust stack noise level includes the air compressor intake. 
This is a conservative approach, as the 110.7 dB(A) exseeds the sum of the two sources 

# Based measurements of actual filter houses and to obtain 85 dB(A) at 1 m from building. 

Note: 	 Not all noise sources listed in the information provided by Transfield Services 
were included in the acoustic model, they being insignificant in terms of 
noise emissions from the power station 

Herring Storer Acoustics 
Job No : 03125-2 
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Power Generation 
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Abteilung 
Standort 
Telefon 
Fax 
E-Mail 
Unser Zeichen 
Datum 

Roland Hetzel 
PG W721 
Erlangen 
+49 9131 18-7479 
+49 9131 18-7205 
Roland.Hetzel@siemens.com  
W721/He/AUS379 
10/10/2003 

AUS379 - SWIS-Peaker 2x GT V94.2 Package Design, Revision B 

Noise Protection Concept (abridged version), for internal in formation only 

Noise Protection 

Guarantee Conditions 
The sound levels guaranteed below, using an acoustical test procedure and measurement methods to 
be prepared by Siemens and based upon the Siemens "SOUND TEST PROCEDURE PRINCIPLES" 
(see corresponding chapter), are valid for steady-state base load operation of the power plant and 
excepted for the following abnormal transients: 

- 	Start up / shut down operation of the power station 

- Failure conditions 

- 	Emergency conditions (e.g. diesel generator operation, if provided) 

LEO is the equivalent continuous sound pressure level of a steady state sound that has the same 
sound energy as that contained in the actual time-varying sound being measured over a specific time, 
re 2*10-5 Pa. 

Near Field Sound Level Guarantee 

Outdoor Installations 
The following spatially averaged A-weighted sound pressure level (LEO), measured at a distance of 
~!1 m from the outdoor installations and their sound attenuation devices respectively and at a height of 
1.5 m above ground level will not be exceeded: 

- 	Outdoor installations: 	 :~ 85 dB(A) 

Far Field Sound Level Guarantee 
The noise emitted from the planned power station does not exceed a sound pressure level of LEO = 
60 dB(A), at the northern site boundary (as shown in the sketch below). 

(scf_otdot 4.06187 2000-05/10205 LZF CAF 2000.03 I..ZF CAF C:\Datathetzeo0r\SCHALL\Swis  PeakerGT2V94.2\SchrifttAUS379_NPC_Rev_b_draft.doc) 	 Sete 1 von 5 
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The sound pressure level will be measured at a height of 1.5 m above ground level. 

Note: only schematically - not to scale 

Northern Site Boundary 
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Noise limits and sound protection measures 

The following surface sound pressure levels ([n ) and sound power levels (Lw) shall not be exceeded: 

_F 	 I 

 Component 	 Noise protection measure 	Surface sound pressure 
level / Sound power level*) 

Gas Turbine Casing ['194.2)] 	 Standard design, installed inside noise 	15 9OdB(A) 
suppression enclosure 

Generator Casing [TLRI 115/36] 	 Standard design, installed inside noise 	L!~ 93dB(A) 
suppression enclosure 

UBF GT Generator Transformer Standard Design Lw !~ 100 dB(A) 

UBE Aux. Transformer Standard Design Lw !~ 85 dB(A) 

UBD Low Voltage Transformer Standard Design Lw !~ 75 dB(A) 

Compressor Air Intake Duct Sound insulation / absorption silencer L :5 98dB(A) 
(Inflow casing, silencer casing, elbow casing 
air flap casing, vertical intake duct) 

Filterhouse (Casing and Air inlet) Absorption silencer Lw :5 105dB(A) 
including Anti-Icing System and pulse filter (if 
provided) 

Diffuser Extension Duct Standard Design Lw :5 11 4dB(A) 

Diffuser Extension installed inside sound Sound enclosure Lw !~ 99dB(A) 
enclosure 

Lower Exhaust Stack Part 3mm stainless steel+lSOmm ceramic Lw !~ lOOdB(A) 
wool+lOmm steel sheet 
+ sound barrier walls 

Exhaust Stack (silencer casing, outlet) in total 3mm stainless steel+lSOmm ceramic Lw !~ 105dB(A) 
wool+lOmm steel sheet 
silencer 

Dehumidifier including flexible tubes Standard design, installed inside noise !~ 85dB(A) 
suppression enclosure 

Fuel Gas Skid Standard design, installed inside noise !~ 90dB(A) 
suppression enclosure 

Fuel Oil Skid Standard design, installed inside noise 5: 9OdB(A) 
suppression enclosure 
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Component 	 Noise protection measure 	Surface sound pressure 
level I Sound power level*) 

Gas Turbine Hydraulic Skid Standard design, installed inside UMB !~ 8OdB(A) 

Lube Oil Tank Skid Standard design, installed inside UMB !~ 80dB(A) 

Start-up transformer Standard design L 	!~ 85dB(A) 

Exciter transformer Standard design LW :05dB(A) 

Fuel Gas Pipes Standard design, installed inside UMB 

Fuel Oil Pipes Standard design, installed inside UMB 

Fuel Metering and Filtering Skid Standard design Lw !~ 98dB(A) 

Local PCCs (AC unit) 	 Standard design / Absorption silencer 	Lw :~ 79dB(A) 
for air ventilation system 

MPR Fin Fan Cooler per cell Low noise design Lw !~ 94dB(A) 
(each of the 2 units comprises 16 cells) 

MBV Fin Fan Cooler per cell Low noise design Lw 5 94dB(A) 
(each of the 2 units comprises 4 cells) 

Ventilation and air condition systems (in total 
for each building) 

-workshop I storage 
-administration I canteen 
-control room 

Absorption silencer at suction and 
pressure side 	 I 	Lw :~ 98dB(A) 
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civil design of the UMB (noise noise requirement for noise control installations 
suppression building) each component  
walls/roof R 	=> 29 dB assumed design (from 

inside to outside): 

- 	0,6 mm steel sheet; splices 
should be overlapped and 
sealed with elastic bands 

- 	50 mm thick mats of mineral 
wool 

- 	0,6 mm thick trapezoidal 
aluminium; splices 
should be overlapped 
and sealed with elastic 
bands 

gates R'w  => 10 dB single sheet steel roll-up doors 

doors R' 	> 11 dB 1 mm thick steel sheet doors 

air exhaust handling units for the Lw <= 96 dB(A) absorption silencers at the 
building (in total) pressure side: 
(3 Items) [Lw 	91 dB(A) for each length approx. 750mm 

unit]  
air intake openings Lw < 92 dB(A) absorption silencers: 

(in total) length approx. 750mm 

*) Sound levels are valid per unit, if not indicated otherwise. 
Note: The surface sound pressure level and sound power level are defined as described in ISO 3744/46. 
Deductions of measurement uncertainties are not allowed in the scope of acoustic testing. 

In case of any deductions to this NPC, please inform W721 for clarification. 

sgnd. Hetzel 
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1.0 	EXECUTIVE SUMMARY 

Transfield Services Kemerton Power Station Pty Ltd (Transfield) proposes to build 
and operate a 260MW natural gas fired turbine power station at the Kemerton Heavy 
Industrial Estate 20km north of Bunbury. The power station will be located on a 
subdivision comprising 28 Ha, between Wellesley Road and the Wellesley River on 
the north east corner of the Kemerton Industrial Estate. This site is large enough to 
provide a clear I OOm buffer around the plant proper. 

The Kemerton Power Station (KPS) will initially have two 130MW open cycle 
Siemens V94.2 gas turbines to carry the peak loads on the grid. The final expanded 
size of the power station could be around 1080MW with more turbines added as 
demand grows. More land has been allocated for future growth. 

A preliminary hazard and quantitative risk assessment was conducted for the KPS to 
provide advice as to meeting the EPA's public risk objectives (EPA, Guidance 
Statement No 2 'Guidance for Risk Assessment and Management. Offsite hidividual 
Risk from Hazardous Industrial Plant 'July 2000). 

From the preliminary hazard and risk modelling conducted for the KPS, the only 
offsite impact is expected to be from the gas pipeline which enters the site to the east. 
It can confidently be stated that the individual risk of fatality level at the plant lot 
boundary will easily meet the EPA's industrial buffer risk criterion of 10x10 6  
fatalities per annum. 

Additional recommendations which arose from this hazard and risk analysis are as 
follows: 

I. The location of the control room should be reviewed as to the possibility of 
locating it further to the west. The design of the control room needs to include 
both over pressure and radiation protection; 
Gas detection needs to be strategically located around the gas turbine area; and 
The emergency shutdown devices (ESD), offsite monitoring and emergency 
response needs to be reviewed in detail in light of the unattendance at site. 

Transfield has made the following commitments which will be employed in the 
Kemerton Power Station to minimize the potential for, and impact of, an incident. 
They are: 

adhering to the Gas Standard Act 1972, Petroleum 
Pipelines Act 1961, Explosives and Dangerous Goods 
Act 1961 and Regulations; 
adhering to Industry safety practices, codes and 
standards (Australian Gas Association) 
adhering to Australian Standards AS 3814 - 2002 
(Industrial and commercial gas fired appliances), 
AS194 0 (The storage and handling of flammable and combustible liquids 
as revised) and AS 1692 (Tanks for flammable and 
combustible liquids); 



conducting safety reviews (HAZOPs, fire safety and 
safety management systems) throughout the design and 
engineering of the LNG plant to ensure compliance 
with specified design standards; 
spacing of 	plant 	equipment 	according 	to 
International Standards and Codes of Practice to 
afford passive protection; 
elimination/control of ignition sources, hazardous 
area zoning; 
design of work areas to prevent ingress by flammable 
vapour. 
using fail-safe emergency shutdown (ESD) systems at 
critical points; 
conducting systematic assessments and audits 
continually during its operation to check that 
practices are maintained to appropriate standards; 
on-site surveillance and security; and 
on-site fire fighting and emergency response 
capabilities (with FESA) 

Overall it can confidently be stated that the EPA's objectives can be met in that: 

The off-site individual fatality risk criteria set by the EPA can be met; and 
All reasonable and practicable measures will be taken to minimise the off-site 
emissions and individual risk from industrial plant to as low as reasonably 
practicable (ALARP). 

2.0 BACKGROUND 

Transfield Services Kemerton Power Station Pty Ltd (Transfield) proposes to build 
and operate a 260MW natural gas fired turbine power station at the Kemerton Heavy 
Industrial Estate 20km north of Bunbury. The power station will be located on a 
subdivision comprising 28 Ha, between Wellesley Road and the Wellesley River on 
the north east corner of the Kemerton Industrial Estate. This site is large enough to 
provide a clear I OOm buffer around the plant proper (see Appendix B). This buffer 
provides good amelioration of the consequences of any unplanned release of 
flammable gas or other major incident. 

The power station will initially have two 130MW open cycle Siemens V94.2 gas 
turbines to carry the peak loads on the grid. The final expanded size of the power 
station could be around 1080MW with more turbines added as demand grows. 

Risk Engineering & Management Services (REMS) has been requested to conduct a 
preliminary hazard analysis and quantitative risk assessment for the 260MW power 
station plant and to provide advice as to the public risk aspects and meeting the EPA's 
risk criteria (EPA, Guidance Statement No 2 Guidance for Risk Assessment and 
Management: Offtite Individual Riskftonz Hazardous Industrial Plant ' July 2000.). 

The Kemerton Industrial Estate currently accommodates two Major Hazard Facilities 
(MHFs) and a Silicon Plant. The Estate was modelled in 1995 and 1997 to determine 



the extent to which the estate could expand to become the premier heavy industrial 
estate in the South West of the State. The off-site risk impacts from 12 additional 
MHFs were included in the futuristic modelling for the estate and the cumulative risk 
could easily be accommodated within the buffer area (see Attachment A for the iso-
risk contours from the 1997 Kemerton Expansion Study (BSD, 1997)). This proposed 
gas turbine power station would only present a small fraction of public risk impacts 
from any of the plants used in the futuristic modelling. 

Whilst the Environmental Protection Authority in its Bulletin 1067 on the 'Strategic 
Planning for Future Power Generation' (EPA, 2002) considered public off-site risk to 
be a relevant environmental factor, it noted that there 'were no significant issues 
raised in respect of public safety'. 

	

3.0 	SCOPE OF WORK 

Risk Engineering & Management Services (REMS) has been requested to conduct a 
preliminary quantitative risk assessment (PQRA) for the Transfield Kemerton Power 
Station (KPS) and to provide advice as to the public risk aspects and meeting the 
EPA's risk criteria (EPA, 2000 Guidance Statement No 2). Because the design of the 
plant modules is still being finalised, this hazard analysis is only preliminary and will 
need confirmation later by full HAZOPs, HAZID, QRA and safety case. This PQRA 
will also provide advice as to what aspects need to be considered to minimise both on-
site and off-site risk. 

The following guidelines will be used for this PQRA: 

WA Environmental Protection Authority, Guidelines for a Preliminary Risk 
Assessment, May 1993; 
WA Environmental Protection Authority Guidance No 2 'Guidance for Risk 
Assessment and Management: Offsite Individual Risk from Hazardous Industrial 
Plant' July 2000; 
US Department of Energy Handbook 'Chemical Process Hazards Analysis'. Feb 
1996; 
National Standard for the Storage and Handling of Workplace Dangerous Goods, 
National Occupational Health and Safety Commission, March 2001; 
AS 4360, 1999 - Australian Standard 'Risk Management'; 
Australian Standard 3931 'Risk Analysis of Technological Systems - Application 
Guide', 1998; and 
HSE Guidance Note PM 84 'Control of safety risks at gas turbines used for Power 
Generation' May 2003 

	

4.0 	OPERATIONAL AND LEGISLATIVE REQUIREMENTS 

The WA Safety Legislative Acts which currently would apply to this power station 
proposal are: 

The Explosives and Dangerous Goods Act 1961 (and Reu1ations). The new WA 
Dangerous Goods Safety  Bill 2002 currently in its second reading before 



Parliament requires the Operator to take all reasonably practicable measures to 
minimise the risk to people, property and the environment from the dangerous 
goods. The Regulations to be finalised will draw heavily from the National 
Standard Jhr the Storage and Handling of Workplace Dangerous Goods, National 
Occupational Health and Safety Commission, March 2001. This NOHSC 
Standard (Appendix K) calls for hazard identification, risk assessment and the 
control of risk. It also requires the documentation of matters in relation to the safe 
storage, handling and transport of dangerous goods. 

This risk assessment being undertaken for the KPS satisfies the steps of 
identification and assessment. 

The present practice of utilising Australian Standards will continue. Examples of 
Standards which will be required for the KPS are: 

AS 1940, The storage and handling of flammable and combustible liquids 
which is currently under revision and will apply to the storage of distillate as a 
back up fuel supply. 
AS 1692, Tanks for flammable and combustible liquids. 

The Gas Standard Act 1972, which calls up Australian Standards for gas 
reticulation and use eg, AS 3814, 2002 Industrial and commercial gas fired 
appliances. Basically all imported gas equipment has to meet the Australian Gas 
Association Standards for use in Australia. 

The Petroleum Pipelines Act 1961 will apply for the design and licensing of the 
gas supply pipeline coming into the site. This gas supply pipeline would be the 
scope of work for the gas supplier. 

It must also be noted that whilst dangerous goods are classified on the basis of 
immediate physical or chemical effects, such as fire or explosion affecting property, 
or people; hazardous substances are classified on the basis of worker health effects or 
the environment (whether they be immediate or long term) and are covered by the 
Occupational Safety and Health Act 1984, Health Act, Environmental Protection Act 
1986 and Regulations. Many hazardous substances are also classified as dangerous 
goods, the requirements of both pieces of legislation complement each other, 
effectively ensuring the comprehensive control of all risks. 

4.1 	Classification as a Major Hazard Facility 

The National Occupational Health and Safety  Commission, Worksafe Australia, 
Standard for the 'Control of Major Hazard Facilities', (NOHSC, 2002) specifies 
'threshold quantities' for the storage and processing of dangerous goods. For 
facilities which store or process dangerous goods above the threshold quantities the 
Regulating Authority (The Department of Industry and Resources in WA) can 
designate the facility as a Major Hazard Facility (MHF). If designated, then the 
facility has to comply with the National Standard requirements of hazard 
identification, risk assessment and hazard control and the preparation of a Safety 
Report. 
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The two main dangerous goods to be utilised on the power station site are the natural 
gas (methane) which comes into the site via a 300mm diameter high pressure gas 
pipeline, and diesel fuel which is stored in one bunded 1.5Mlitre tank and used as 
back up fuel. Whilst diesel is not classified as a dangerous goods pursuant to the 
ADG Code, it is classified as a Class Cl combustible liquid under the WA Dangerous 
Goods Guidance and AS 1940. 

The National Standard (NOHSC, 2002) in Table I specifies the following threshold 
levels: 

Dangerous Threshold Maximum Ratio of 
good Quantity Amount threshold 

Scheduled proposed to be 
material used or stored 

on site  
Natural gas 200t 0.3t 0.0015 
Diesel 50 000t 1 500Ml 0.03 

Total 0.0315 

From the aggregation rule used above, the aggregation sum of 0.03 is well below the 
M}{F threshold and the site will not qualify as a Major Hazard Facility. 

However, in light of the new DG Bill, it would be expeditious if the plant prepared a 
'safety case' to meet the National Standard for the Storage and Handling of 
Workplace Dangerous Goods, (NOHSc, 2001). The hazard identification and risk 
assessment are covered by this assessment and the safety management system 
elements are the main factors to support the case for licensing the site pursuant to the 
Explosives and Dangerous Goods Act 1961. 

5.0 	RISK CRITERIA 

The WA EPA in its Guidance Statement No 2 on offsite risk from hazardous 
industrial plant (EPA, 2000) has set the following objectives: 

The off-site individual fatality risk criteria set by the EPA are met; and 
All reasonable and practicable measures are taken to minimise the off-site 
emissions and individual risk from industrial plant. 

The EPA has set the off-site individual risk criteria for fatalities from hazardous 
industrial plant at the following levels: 

(a) 	A risk level in residential areas of one in a million per year or less is so small as 
to be acceptable to the EPA. 

(h) 	A risk level in 'ensitive developments ' such as hospitals, schools, child care 
facilities and aged care housing developments, of one half in a million per year 
or less is so small as to be acceptable to the EPA. 
In the case of risk generators within the grounds of the "sensitive development" 
necessary/or the amenity of the residents, the risk level can exceed the risk level 
of one half in a million per year up to a maximum of one in a million per year, 
for areas that are intermittent/v occupied, such as garden areas and cal- parkc. 



Risk levels from industrial facilities should not exceed a target of fifty in a 
million per year at the site boundary for each individual industiy, and the 
cumulative risk level imposed upon an industry should not exceed a target of 
one hundred in a million per year. 
A risk level for any non-industrial activity or active open spaces located in 
buffer areas between industrial facilities and residential areas of ten in a 
million per year or less is so small as to be acceptable to the EPA. 
A risk level for commercial developments, including offices, retail centres, 
showrooms, restaurants and entertainment centres, located in buffer areas 
between industrial facilities and residential areas, offive in a million per year 
or less, is so small as to be acceptable to the EPA. 

For industrial plant proposals with the potential for generating off-site risk, the 
following guidance will be used by the EPA. 

Best Practice: The EPA's position on risk management is that where there are hazards 
and risks associated with the development of new industrial plant, the new plant 
should be designed using best practicable engineering design and operated using best 
industry practice management systems. 

Risk minimisation: In addition to industry best practice, there is a corporate 
responsibility that wherever possible, regardless of calculated risk levels and criteria, 
risks should be reduced to as low as reasonably practicable (ALARP). This means 
that as an input in its decision making for a proposal, the proponent should consider 
alternative sites or alternative technologies or management systems which may reduce 
or eliminate public or environmental risks. 

Public expectation: The community expects anticipated levels of risk to meet some 
accepted community standard or criterion. Specifically, people need to know why the 
proposed site was chosen in favour of some alternative site, why certain technologies 
were chosen, and what checks and balances, safety and emergency measures are in 
place. These issues need to be addressed in any submission to the EPA. 

Management objectives: The overall objectives in the management of hazardous 
industrial plant are: 

to minimise the risk - individual, societal and environmental - associated with new 
developments; 
to ensure that hazardous industry and land-use planning in the vicinity meet 
acceptable criteria for individual fatality risk and that separation distances are 
established in the planning process (EPA Guidance No:3, I 998A); and 
to ensure the plant continues to operate in such a manner that the emissions and 
risks are managed within the accepted criteria and licence conditions. 

The Kemerton Industrial Area is a designated heavy/medium industrial area and at 
present there are no other industrial neighbours to the KPS site. As a result, the lower 
EPA fatality risk criteria of ten in a million per year (10x10-6) for industrial buffer 
areas should be met at the fenceline. 

6.0 	RISK ASSESSMENT PROCESS 



The management of technological and safety risk is an integral part of managing 
business risk. The main elements of the risk management process are shown in the 
diagram below. This risk assessment process follows the Australian Standard 4360, 
1999 - 'Risk Management' where hazards and events which may lead to a major 
accident are identified and the risks assessed. The assessment process is a systematic, 
iterative process consisting of a series of steps. 

Transfield has been proactive in the risk minimising process, implementing technical 
measures to reduce both consequence and frequency during the layout and 
specifications for the plant. The gas turbine building will have both primary and 
secondary explosion protection. 

Additional standards to those previously mentioned which were used for this risk 
assessment are: 

NSW Hazardous Industry Planning Advisory Paper (HIPAP) #4 - Advisory 
Paper No.4, Department of Planning, Sydney, 1992 'Risk Criteria for Land 
Use Planning'; 
HIPAP No 6, 'Guidelines for Hazard Analysis', 1992. 
DUAP, 1997 - 'Multi-Level Risk Assessment', NSW Department of Urban 
Affairs and Planning, 1997; and 
CPR 18E, 1999 - 'Guidelines for Quantitative Risk Assessment', Committee 
for the Prevention of Disasters, The Hague 1999 "Purple Book". 
HSE, 1994 - 'Risks from Hazardous Pipelines in the UK, Contract Research 
Report #82/1994 prepared by Arthur D Little 

The software package developed by BP Oil CIRRUS (see Appendix L) was used for 
the consequence modelling, and the STORM package (Appendix L) developed by 
Worley, was used to generate the iso-risk contours. 
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AS 4360-1999 - Risk Management Process 
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7.0 	KPS PLANT DESCRIPTJON 

The two Siemens V94.2 open cycle gas turbines (GTs) form the heart of the KPS. 
They are close coupled to electric generators which provide the power (after 
transformation and stabilisation of voltage) into the South West electricity grid. The 
KPS is initially planned to be a peak load power generator, but will eventually 
provide more of the base load as demand grows. Gas turbines have the advantage of 
being able to come up to load very rapidly. 

Transfield has recently built and operates a similar power station at Townsville, 
Queensland. Some photographs of the plant are at Appendix C. 

The natural gas supply comes onto the site from a new 300mm 7MPa gas lateral 
supplied by others to the east. At the KPS site boundary the pressure is reduced to 
around 2.15MPa which is the necessary pressure for combustion in the chambers 
attached to the 01. The gas pipeline runs underground north of the access road and 
then turns south for distribution into the two turbines (see Appendix B). Diesel is 
used as a back up fuel and a I .5Mlitre storage tank is located north of the GTs. Diesel 
is delivered by road tanker. 

The gas turbines are of conventional aircraft design with a compressor stage, a 
combustion stage and an expansion stage which delivers the power to turn the 
generators. The GTs are housed in an acoustic building to reduce the noise levels. 
The enclosure however introduces a risk of a flammable gas cloud gathering, igniting 
and exploding; and forced ventilation fans ventilate the enclosure to prevent the 
accumulation of gas. 

The exhaust gas is directed to a vent stack at a sufficient height to ensure gas 
dispersion. At the end of the electric generators, there is a transformer station for 
voltage and phase correction for connection into the SW power grid. Cooling is 
provided by a treated water circuit with fin-fan coolers. There is a back up diesel 
power generator for 'black starts' after a power outage. 

	

8.0 	HAZARD ANALYSIS 

Hazard identification is a systematic review of the plant system in order to identify the 
type of inherent hazards that are present together with the ways in which they could 
be realised, and to propose mitigation measures. Historical accident records, 
fundamental reliability engineering, identification processes (eg HAZOP) and 
experience from previous risk analyses, are all utilised to identify potential failure 
scenarios. It needs to be recognised that there is an element of subjectivity in 
judgements about hazards. It is also important that hazards are reviewed on a regular 
basis in the light of any relevant new plant data or experience (re: AS 3931 Section 
7.3.1). 

A review of 17 major incidents on power station and electricity facilities was carried 
out and the key aspects of the incidents are listed at Appendix G. These incidents 
highlight the importance of the following safety measures: 
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ignition source and hazardous zone classification control on site; 
material selection for high temperature service; 
the use of the HAZOP and JSA hazard identification processes; 
utilising recognised Standards for the design of gas fired plant; 
correct maintenance procedures and condition monitoring; and 
evaluating gas dispersion and radiation in the separation and design of the 
facilities. 

A process hazard is an inherent chemical or physical characteristic with the energy 
potential for damaging people, property and the environment. A preliminary process 
hazard analysis (PHA) was carried out for the KPS in accordance with the US 
Department of Ener' Handbook '('heinical Process Hazards Analysis' (DOE 1996). 
This also meets the requirements of the National Code for the Storage and Handling 
of Workplace Dangerous Goods (NOHSC, 2001). The PHA looked at the hazards 
from natural gas, diesel and also the operational aspects of a gas turbine power 
station. 

The results of the PHA are at Appendix F result and the analysis confirms the 
importance of the above safety measures. Two additional risks which were identified 
are that from carbon monoxide emitted from the stack during start up and shut down 
which can slump back to ground; and failures from EMF induced currents from the 
high voltage lines (corrosion of gas pipeline, interference of control systems). 

8.1 	Gas Turbine safety 

From a review of power generation incidents worldwide, (OREDA, 2002; HSE, 2003) 
gas turbines coupled with generating sets generally have good safety records with 
respect to major incidents because of the high priority given to safety by designers, 
reliability engineers and operators. Power generation on the Woodside NW Shelf 
LNG Plant (130MW) and the Pinjar Power Station (575MW) are provided by gas 
turbine generating sets. 

The Health and Safety Executive of the UK has also recently put out a Guidance Note 
PM 84 for the 'Gontrol of Safety Riskc at Gas Turbines used for Power Generation'. 
(HSE, 2003). This guidance is primarily aimed at manufacturers, suppliers and 
operators of gas turbines (GTs) used for generating electrical power. The new edition 
has been extensively revised and provides much additional information, including: 

the design of enclosure ventilation; 

further guidance on selecting equipment for use in potentially explosive 
atmospheres; and 

risks from the use of liquid fuels. 

The hazards from a GT operating on dual fuels are either a gas leak from the 
distribution inlet manifold, or a leak of combustible liquid (lubrication oils or diesel) 
under pressure which produces a flammable mist (Westralia incident), in the 
combustion chambers there are hot external surfaces (>500°C)  which can provide 
ignition sources. 
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As turbines get larger and spin faster, mechanical and thermal fatigue becomes the life 
limiting factor for peaking machines, whilst corrosion, oxidation and creep are 
dominant for continuous duty machines (GE, 2001). 

The control of risks in the turbine enclosure is accomplished by the following main 
measures: 

Fuel supply (gas and diesel) and lubricating circulation lines are designed and 
installed to provide a durable technical leak tightness; 
The GT enclosure is to have forced air ventilation interlocked to the fuel supply 
to provide sufficient air exchange to prevent gas accumulation. (with sufficient 
and well located air intakes); 
Gas detection in the enclosure, ventilation outlet and outside which will operate 
the ESD; 
Thermal, detection for hot spots; 
Hazardous zone classification for electrical equipment; 
Condition monitoring of turbine blades and other parts; and 
Housekeeping to prevent oil from soaking into say, insulation. 

	

8.2 	Gas Supply Safety 

Natural gas (DG Class 2.1) is a much safer supply of energy than say LPG, because 
any releases of natural gas or methane which is lighter than air (gas density 0.55) will 
disperse rapidly. However pipeline incidents do happen with natural gas as with the 
two high pressure gas pipeline ruptures in WA due to external interference. External 
interference is the largest single threat to pipeline safety. The gas pipeline lateral 
coming into the Site will be buried until it reaches the GTs. It will be designed to AS 
2885 and this Standard calls up a qualitative risk assessment according to Handbook 
SAA NB 105 - 1998. This pipeline will also require licensing pursuant to the 
Petroleum Pipelines Act 1961. A final point to note is that even though natural gas is 
lighter than air, when it is released from a high pressure pipeline through a small hole 
it will cool to well below 0°C and will initially drift as a dense cloud. 

	

8.3 	Diesel storage safety 

Any installation intended for the storage and handling of flammable or combustible 
liquids will be designed taking into account the following factors: 

Working pressures and structural stresses; 
Protection against collision; 
Bunding of storage tank and any spill areas; 
Provision of fire fighting foam injection into the tank and for the bund, and 
monitors to keep the tank cool; 
Develop a Fire Safety Plan (FESA Special Risks) and emergency response 
procedures; 
Safe access to and egress from all working locations; 
Avoidance of ignition sources; 
Vents designed for vapour dispersal at a safe point; 
Placarding; 
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ESD for truck unloading; and 
Avoidance of contamination of soil and water. 

	

8.4 	Other hazardous material 

The other hazardous materials used in the power station are turbine oil (28k!); 
compressor blade washing solution Adrox 6345 (200 litres); herbicides (201itres) and 
natural gas odourisers (as natural gas has no smell). These will be stored in sealed 
areas with proper separation, signing and segregation as per AS 3883-1998. 

The Material Safety Data Sheets of the natural gas and diesel are attached at 
Attachment J. 

	

8.5 	Event Analysis 

From the foregoing hazard identification, it is possible to draw up a list of potential 
events which can be realised from a process upset or plant failure. 

An example of an event tree and possible outcomes or consequences is in Appendix 
H. This tree shows the most probable initial event of a release of flammable gas. 
Depending on if and when the gas is ignited, either immediately or delayed, different 
outcomes will result, namely that of a flash fire, a jet fire, or safe dispersion. A 
natural gas flammable cloud can only cause overpressure and an explosion (vapour 
cloud explosion) if it is confined or there is turbulence, and it is recommended that 
apart from the acoustic housing of the turbine area, all other plant areas be as open as 
possible to allow gas dispersion. 

EVENT CASE POSSIBLE 
CONSEQUENCES  

MITIGATION 

Methane Possible leak Jet fire if ignited early, Ignition source control; 
leak from a cases: and flash fire if delayed Hazardous zone 
gas pipeline ignition, or safe dispersal classification; 

High pressure if no ignition (see event Gas supply line 
(HP) gas supply tree at Appendix H). underground, 
line (300mm signposted, and 
diameter); Vapour cloud explosion protected; 

(VCE) if there is Gas detection and 
Turbine gas confinement of the Emergency Shutdown 
processing unit, vapour cloud. Modelling Devices (ESD) 	. 
(250mm) shows that a VCE within Pipelines designed to 

the confines of both gas AS 2885. 
turbines would cause an Design the control 
overpressure at the room wall facing the 
control room 60 in away plant to take an 
of around 0.37 Bar. overpressure of 0.37 

Bar. 

Over Relief valves are A flammable vapour will Relief valve to discharge 
pressure and required for all emit from the relief valve vertically upwards at a 
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relief from gas pressure vent, height which will ensure 
relief valves pipelines or that a flammable 

receivers, concentration of gas will 
not reach ground level. 

Diesel Improbable as Very low probability Diesel storage vessel 
storage vessel is (5x10 6, Table 3.5 of is designed to AS 
vessel, pipe stationary with CPR I 8E) for a release 1692. 
or flange relatively steady from a tank. Ensure sufficient space 
leak pressures (no around the diesel 

cyclic stresses). Pool fire if ignited which storage tank to reduce 
will be contained in the radiation impacts. 
bunded area. Diesel is Condition monitoring 
difficult to ignite with a carried out for tank. 
flash point <150°C. Emergency Shutdown 

Devices (ESD) to shut 
off tank delivery. 
Fire fighting foam 
system. 
Tanker driver training. 
FESA could require a 
fire safety case for the 
tank storage. 

Diesel This event is very Frequency of this event is Diesel storage vessel is 
storage improbable. very improbable (1xl0 7  designed to AS 1692 and 
vessel Table 3.3 of CPR 18E). quality control for 
catastrophic Tank structural construction. 
failure failure Tank vent and overflow Bund is sized to contain 

line to have safe dispersal full tank contents and 10% 
Tank vent and flame arrestor at water. 
igniting and vent. Condition monitoring 
flashing back into carried out for vessel. 
tank Bund fire  

Diesel tank Human error Frequency of this event is Level control interlock to 
overflow estimated to be 1.5x10 3  be provided for unloading 

(EP Fonim) pumps. 
Diesel road Human Error Diesel spill until the ESD I. 	Vehicle to have drive 
tanker drive Whilst a drive is activated (2 minutes). away protection eg 
away away is unlikely brake locks or chocks. 

but possible, there Unconfined spreading Loading manifold to 
will need to be pool of diesel with the have fail-safe shut off 
drive away possibility of ignition and check valves and 
protection from the truck. shear points. 
implemented to Fire equipment to be 
reduce the provided for loading 
frequency. area. 

The spill should be 
diverted to a shallow 
sump away from the 
tanker location. 
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Vehicular Human Error Diesel spill until the ESD Crash Barriers to protect 
impact of is activated (2 minutes). the loading station. 
loading 
station 

Summary 

From the foregoing hazard and event analysis, the following events or scenarios will 
be taken forward into the consequence analysis. 

Scenario Number Scenario description Scenario location and 
modelling 

I Gas leak from gas main supply Use iso-risk profiles from 
pipeline 	feeding 	the 	power HSE study (H SE, 1994) 
station.  

II A 25mm diameter hole or flange Jet 	fire 	located 	at 	gas 
leak 	from 	individual 	gas metering and filter station 
supply 	250mm 	pipeline 	to 
turbines (90% of leaks will be 
under this hole size).  

II B As per hA Flash Fire located at gas 
metering and filter station 

H C As per IIA and gas building up Vapour Cloud Explosion 
between 	the 	turbines 	and located within the confined 
finding an ignition source. space 	between 	the 	gas 

turbines 
III Diesel 	storage 	tank 	or pipe Pool fire for full bund 

work 	failure, 	or 	overfilling 
with a release into bunded area 
and being ignited for a bund 
fire.  

IV Tanker hose/pipe failure while Spreading 	pooi 	fire. 	2 
diesel 	tanker 	fire 	located 	at minute release. 
unloading bay.  

9.0 	CONSEQUENCE ANALYSIS 

The next step in a risk assessment is to determine the consequences from the scenarios 
selected above for detailed modelling. Consequences are measured in terms of the 
probability of fatality as required by the EPA Guidelines (EPA, 2000). 

This consequence analysis also looks at interplant spacing issues in line with 
standards. Interplant spacing is very important in that the risk of 'knock-on' impacts 
between individual plant units is reduced, and impacts are confined to a particular 
area which helps with safely shutting down the rest of the plant and focusing the 
emergency response. Also looked at is the location of the control room in relation to 
its design requirements. 
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9.1 	Radiation criteria 

The consequence from an ignited jet release from a hole in a gas pipeline is a jet fire 
which is modelled using the CIRRUS package (see Appendix L). The radiation 
effects from the jet fire determine the fatality consequences. 

The probability of fatality from radiation used is that recommended in CPRI8E and 
used in the AEA Kwinana study (AEA, 1995). 

Probit = -36.38 + 2.56 x In (Q 
'13  x t) 

Q = heat radiation in W/m2  
T = exposure time in seconds (90 seconds was used for the AEA study) 

Probability of Fatality Probit value Heat radiation kW/m2  
1% 2.67 3.2 
10% 3.72 4.4 

100% 8.09 15.6 

BS/EN 1473 also uses the radiation criteria endpoints of 15kW/rn2  for interplant 
spacing between process units and 5kW/rn2  for areas outside the fenceline. These 
criteria are in line with those above. The radiation level of 15kW/rn2  is the flux 
required to weaken structural steel within tens of minutes. For the radiation level of 
5kW/rn2, whilst there is a chance of second degree burns after 30 seconds, the 
probability of fatality is extremely low. 

9.2 	Gas dispersion and flash fire criteria 

Even though natural gas is lighter than air, when it is released from a high pressure 
pipeline through a small hole it will cool to well below 0°Cand will initially drift as a 
dense cloud. If a natural gas leak persists and a flammable mixture persists and an 
ignition source is found, the gas will flash back to the source with a Whoo;nph. For 
the purposes of risk assessment the probability of fatality of a person caught in a flash 
fire is 1.0 (section 5.2.3 of CPR18E), and the probability is zero outside the flame 
envelope. Therefore the lower flammable limit (LFL) of 5% is the appropriate end 
point criteria to look for fatality for a dispersing flammable gas. 

British Standard EN 1473 specifies the following atmospheric conditions for the 
modelling of dispersion of flammable vapours which provide conservative results: 

Wind velociiv=2m/sec 
Relative Humidity=50% 
F Pasquil atmospheric stability 
Temperature =21°C 

For the modelling of bund fires and jet fires, the wind velocity of 5mlsec was used to 
produce the worst case effects. 
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9.3 	Over pressure 

A vapour cloud explosion (VCE) can occur if there is confinement of the flammable 
gas vapour cloud and delayed ignition. The flame front accelerates and becomes 
turbulent causing an overpressure. 

HIPAP #4, HSE No 37 and CPRI8E suggest some overpressure endpoints. 

Overpressure Damage 
kPa 
70 100% chance of fatality for a person in a building 

or in the open 
35 Houses 	uninhabitable, 	eardrum 	damage, 	50% 

chance of a fatality in a building, 15% chance of 
fatality outside 

28 Oil storage tanks rupture 
24 Oil storage tanks distorted 
21 Storage tanks fail, 20% chance of fatality in a 

building 
17 Partial 	collapse 	of walls, 	roofs 	lifted. 	100 	% 

window breakage, 10% chance of fatality in a 
building 

10 Very 	slight 	(<0.1%) 	chance 	of fatality 	in 	a 
building, damage to windows and building frames 

7 No chance of fatality, cladding damage 

CPR I 8E states that the probability of a fatality inside a building is zero at pressures 
less than I OkPa. There will however be glass breakage at this overpressure. This is 
important in the design and location of the administration building. HIPAP #4 states 
that storage tanks fail at a 2lkPa overpressure. 

In this assessment the following effects are used: 

Probability of Fatality % Overpressure Range, kPa 
1 10 

10 15 
100 50 

Building criteria 25 

For the calculation of a VCE at the Power Station a possible volume of gas that can be 
confined is that area between the two gas turbine buildings and this area can contain a 
confined estimated volume of 4500m3  (30m longx 1 Sm widex I Om high). 

With a VCE or turbine failure, there is the possibility of projectiles or fragments being 
generated which can lead to injuries outside the plant area, but the probability of 
being hit is very low and is not normally considered in a QRA. Holden (1988) 
suggests that the average number of fragments becoming missiles from the failure of a 
cylindrical LPG or gas storage vessel is four, with up to ten being generated. 
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9.4 	Results of Consequence Modelling 

Modelling was carried out using the CIRRUS consequence modelling software 
package put our by BP Oil (version 6.1). The six scenarios were modelled using the 
endpoints mentioned above. The resulting contours are shown in Appendix I and the 
consequence distances are summarised below. 

Scenario Scenario Distance to Distance to Distance to Distance to 
Number description LFL -m probability probability probability 

of fatality of fatality of fatality 
1%-rn 10%-rn 100%-rn 

I Gas main Use HSE 
line leak risk contours  

hA Gas feed jet 26 24 19 
fire  

IIB Gas feed 8 
flash_fire  

IIC Gas feed 140 105 45 
VCE  

III Diesel tank 88 80 48 
bund_fire 

IV Diesel 55 50 36 I tanker_fire 

From the consequence analysis it can be seen that the scenario which has the greatest 
impact distance and possible consequence to the power station operation is that of a 
VCE. This stresses the need for gas monitoring both inside the gas turbine enclosure 
and around the gas supply area. 

It is therefore recommended that: 

Gas detection and ESD for the gas turbine and gas/fuel supply be reviewed in 
detail prior to commissioning; 
A full fire foam system be installed for the diesel tank and tanker loading area. 
The control building moved further west if possible and be designed to take an 
overpressure of 37KPa and have a fire rating of the wall facing the diesel 
storage tank with two exits; 
The vacant area between the plant proper and the fenceline be kept free of a fuel 
load to prevent a bush fire from affecting the gas turbines or diesel tank. 

10.0 RIsK ASSESSMENT 

The consequence and frequency of the scenarios are combined to produce levels of 
risk which is measured in terms of fatality (EPA, 2000). The computer modelling 
package STORM calculates the risk levels at various and the points of equal risk are 
joined to produce iso-risk contours. 
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10.1 Frequency Estimation 

The estimated frequency of failure for this PQRA was taken from three sources: 

I. E&P Forum - The Oil Industry International Exploration & Production Forum, 
Quantitative Risk Assessment Datasheet Directory 1996; 
AEA, 1995 - Kwinana Industrial Area Risk analysis Update; and 
The Committee for the Prevention of Disasters 'Guidelines for Quantitative Risk 
Assessment' (CPRI8E, 1999) 

Scenario Description Initiating Probability of Event 
Frequency ignition frequency pa 

HA Gas inlet 1.5x10 3  pa See event tree 3.0x10 5  
manifold pipe (1x10 	per 	lOrn 

work - and fitting ô; 	for 

jet fire 50iii 	and 	10 
fittings) 

JIB Gas inlet 1 .5xl0 3  pa See event tree 3.67x10 
manifold pipe 
work - flash 
fire  

tic Gas inlet 1.5x10 3  pa See event tree 1.08x10 5  
manifold pipe 
work - VCE ___  

III Diesel 	tank 5x10 6 pa* 0.065 (low for 9.75x1W5  
pipe 	work 	or diesel)O 
tank leak into 
bund 

Tankoverfill 1.5xl0 3 € 

IV Diesel 	road 4x10 6 	per 0.1 0 (tanker 4x10 
tanker 	fuel hour** 	x 	100 can have hot 
spill and fire hours 	pa 	= exhaust or 

4x 1 0 tyres)  
* - CPR 1 8E LOC for atmospheric tank 
** - CPR 18E LOC for road tankers (3.2.9.1) for loading hose failure 
o - CPR section 4.7 
ó - AEA, 1995 
€ - E&P Forum storage tank leakage in the oil industry xO. I for overfills 

10.2 	Pipeline risk 

As to the risks from a high pressure gas transmission pipeline, the calculation of risk 
levels involves a variety of factors including, depth of burial; corrosion protection; 
pressure monitoring; external interference protection; type and direction of failure; 
sources of ignition; wall thickness and whether the pipeline has a low enough 
operating stress for rupture to not be a credible failure case; to mention the main 
factors. 
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Agreement of the risk determination process and methodology has been under 
discussion by the Australian Standards committee ME/38, APIA and WA Gas 
Pipeline Working Group for the past 2 years. The next revision of AS 2885 will 
include the methodology for the calculation of risk levels for high pressure gas 
transmission pipelines. 

For this PQRA it was decided that rather than calculate risk levels from first 
principals, it would be expedient to use risk levels from a recognised source. The 
risks from hazardous high pressure gas pipelines was assessed by the UK Health and 
Safety Executive in the UK and the results of Contract Research N. 82/1994 (HSE, 
1994) are used in this PQRA. 

The following risk distances are estimated from the research: 

Gas Pipeline Size Pressure Distance to the Distance 	to 
Diameter 1x10 	IR level the 	0.5x1O 6  

IR level 
Line from Bunbury main 3 00mm 7MPa 75m I OOm 
to the KPS site  
Line 	from 	the 	pressure 300mm 2.1 5MPa I Om 35m 
reduction 	station 	at 	the 
fenceline 	to 	the 	turbine 
area  
Individual lines to each GT 250mm 2.1 5MPa Sm 20m 

11.0 RISK ASSESSMENT RESULTS AND MEETING THE EPA'S RISK CRITERIA 

The results from the computerised modelling of risk levels are shown at Appendix D 
and E. The lines represent levels of equal risk (iso-risk contours) which are drawn for 
the values of: 

one in a million per year (1x10 6) which is the residential risk criterion (dark blue 
line); 
live in a million per year (lxlO 6) which is the criterion for commercial uses (light 
blue line); and 
ten in a million per year (l0x10 6) which is the fenceline risk criterion for 
industrial buffer areas (green line). 

It can be seen that the KPS easily meets the industrial boundary risk criterion with the 
green line well within the site boundary. Whilst the risk line crosses the boundary at 
the point where the gas pipeline enters the site and shows the green line touching the 
fenceline, in reality the risk level of lOx 10.6  is not reached for a gas pipeline. 

The risk level is concentrated around the operating areas as expected and on-site risk 
needs to be considered. The main on-site risk contributors are the vapour cloud 
explosion and the diesel bund fire. The total risk level for the control room is 
l.66x10 4 which is high for an operational and administration area, with 93% of the 
risk coming from a bund or fuel tanker incident. Whilst the building itself will 
provide some protection from a bund fire or explosion; this risk assessment stresses 
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the need for the building location to be reviewed and also designed to provide this 
protection. 

The second issue which the risk assessment highlights is the effects of a gas cloud 
explosion. Whilst buildings do provide some protection, the damage to plant can be 
large (re: gas explosion at BP refinery, Kwinana in 1995 or the Longford incident). 
This stresses the need for gas detection also in the external areas and automatic 
shutdown. 

Societal risk is defined as the "frequency with which specified numbers of people in a 
given population, or the population as a whole, sustain a specified level of harm from 
the realisation of specified hazards" (Allen et al, 1992). For the KPS because there is 
no off-site risk and there are no neighbours, there is no societal risk to consider. 

12.0 	SAFETY MANAGEMENT 

Transfield has undertaken to conduct Hazard and Operability (HAZOP) Studies 
during the detailed engineering phase and to complete a final quantitative risk 
assessment (QRA) prior to commissioning. It will also prepare a safety case to meet 
the National Standard for the Storage and Handling of Workplace Dangerous Goods 
(NOHSC, 2001). 

Safety systems shutdown is important as the site will be unmanned at times. Also 
important is the emergency response planning and two Australian Standards are used 
for Emergency Planning: the Emergency Risk Management Applications Guide put 
out by EMA (EMA, 2000) and the Emergency Planning Guidelines for Hazardous 
Indusiiy put out by the A&NZ Hazardous Industry Planning Taskforce (A&NZ HIPT, 
1999) 

KPS Plant Integrity Factors 

As a result of the process hazard and event analysis, the following is a checklist of 
other factors to be considered for the plant layout design: 

Maximise the separation of control room from the diesel bunded area; 
Control room construction to have fire and pressure rating, gas exclusion, and two 
exits; 
Ignition source control for all operating areas; 
Gas detection inside and outside the turbine housing; 
Forced ventilation inside the turbine housing; 
Review the location of critical plant control systems in relation to possible gas 
fires; 
Protection of gas pipeline from impact by burying; 
Diesel storage tank and truck unloading area to have firewater foam coverage. 
The ESD system shall be a failsafe design and independent of the process control 
system. 
Site security. 
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13.0 PROPONENT COMMITMENTS 

Transfield has made the following commitments which will be employed in the 
Kemerton Power Station to minimize the potential for, and impact of, an incident. 
They are: 

adhering to the Gas Standard Act 1972, Petroleum 
Pipelines Act 1961, Explosives and Dangerous Goods 
Act 1961 and Regulations; 
adhering to Industry safety practices, codes and 
standards (Australian Gas Association); 
adhering to Australian Standards AS 3814 - 2002 
(Industrial and commercial gas fired appliances), 
A51940 (The storage and handling of flammable and combustible liquids 
as revised) and AS 1692 (Tanks for flammable and 
combustible liquids) 
conducting safety reviews (HAZOPs, fire safety and 
Safety Management Systems) throughout the design and 
engineering of the LNG plant to ensure compliance 
with specified design standards; 
spacing of 	plant 	equipment 	according 	to 
International Standards and Codes of Practice to 
afford passive protection; 
elimination/control of ignition sources; hazardous 
area Zoning; 
design of work areas to prevent ingress by flammable 
vapour. 
using fail-safe emergency shutdown (ESD) systems at 
critical points; 
conducting systematic assessments and audits 
continually during its operation to check that 
practices are maintained to appropriate standards; 
on-site surveillance and security; and 
on-site fire fighting and emergency response 
capabilities (with FESA) 

The proponent has also undertaken to complete a final quantitative risk assessment 
(QRA) prior to commissioning. It will also prepare a safety report to demonstrate 
compliance with the National Standard for the Storage and Handling of Workplace 
Dangerous Goods' and the new Dangerous Goods Bill which is at the second reading 
stage in Parliament. 

14.0 CONCLUSIONS 

The Kemerton Heavy Industrial area selected by Transuield to build the power station 
is very appropriate in that the closest residential area (which will eventually be 
relocated) is around 1 .8km to the west. There is a considerable capacity in the estate 
for major hazard facilities to be located here. This power station will not be classified 
as a major hazard facility pursuant to the National Standard for the control of Major 
Hazard Facilities. 
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The site chosen by Transfield includes a I OOm buffer around the plant proper which 
means the risk at the fenceline easily meets the EPA's risk criterion. 

Transfield has committed to a series of excellent measures as detailed in Section 13.0 
to ensure the safety of the plant in design and operation. Additional recommendations 
which arose from this hazard and risk analysis are as follows: 

I. The location of the control room should be reviewed as to the possibility of 
locating it further to the west. The design of the control room needs to cater 
for an over pressure of 0.37 Bar and have radiation protection. 
Gas detection needs to be strategically located around the gas turbine area; and 
The emergency shutdown devices (ESD) and offsite monitoring needs to be 
reviewed in detail in light of the unattendance at site. 

Overall it can confidently be stated that the EPA's objectives can be met in that: 

The off-site individual fatality risk criteria set by the EPA is met; 
All reasonable and practicable measures will be taken to minimise the on-site 
and off-site risk from industrial plant to as low as reasonably practicable. 
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APPENDIX A 
Kemerton Heavy Industrial Estate 

Iso-Risk contours from possible future MHFs 
(Kemerton Expansion Study, BSD Consultants Pty Ltd, August 1997) 
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APPENDIX B 

l'ower station site 
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APPENDIX C 
Power Station and turbine photos 
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Townville 1611 \ I \\ single  cycle Power Plant 
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Siemens Gas Turbine cross-section 

Siemens V 94.2 157MW 
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APPENDIX F 
Process Hazard Analysis 

Re: Department of Energy Chemical Process Hazards Analysis Handbook (DOE 
1996) guide 
Natural Gas 
Energy Hazard Hazardous Event Mitigation/Prevention Measure 
Chemical Flammability Classified as a Turbines to meet AS 3814— 
Energy flammable gas 2.1. 2002, 'Industrial and 

Commercial Gas fired 
Flammable limits 5 to Appliances. 
1 5%. Gas turbines to meet Australian 

Gas Standards (AGA) 
Outcomes if ignited Hazardous Zone classification 
are a flash fire, jet to AS 2381, 4761 and HB 13 
fire or a vapour cloud (2000). 
explosion if confined. Electrical equipment and 

switches to be rated for 
hazardous zone classification 
Site ignition source control. 
Hot work permit. 
Static electricity controls. 
Lightning protection. 
All tanks and equipment to be 
grounded. 
Dispersion and radiation 
analysis to be conducted for 
'knock-ons' from ajet fire. 
Well ventilated process areas. 

Fire detection and firewater 
protection. 

Emergency response to the 
satisfaction of FESA (special 
risks site). 

Compatibility Incompatible with Incompatible substances (if any) to 
oxidising agents be stored away from process area. 
(Class 5.1) and Apply segregation and separation 
spontaneously distances from DG Regs and AS 
combustive materials 1940, 3833 of at least Sm. 
(Class 4.2).  

Toxicity Possible asphyxiation Gas detection in operational areas. 
from a release of a Dosing of natural gas on entry to 
large volume of plant. 
natural gas which 
would replace the 
oxygen. Natural gas 
has no smell or 
colour.  

Thermal Elevated Contact with hot Monitoring of hot surfaces of 
temperatures. burner surface. turbine and exhaust. 

Auto-ignition at  
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600°C  
Material failure or Utilise separation and radiation 
weakening from hot protection to protect key process 
spots. pipes and control cables. 

Pressure Overpressure Rupture or leak Overpressure detection and 
Volume protection devices (relief valves 
Energy venting to a safe location). 

Electro- Induced Affect the cathodic Conduct electromagnetic field 
magnetic currents from protection of gas survey. 

the pipeline. (increased Ensure separation distances of 
transformer corrosion) power lines from the gas pipeline. 
station or 
power lines  

Diesel tanker unloading and storage 
Energy Hazard Hazardous Event Mitigation/Prevention Measure 
Chemical Flammability Classified as a 1, 	Site ignition source control. 
Energy combustible liquid. Hot work permit. 

Tank or Bund fire Lightning protection. 
All tanks and equipment to be 
grounded. 
Tank vent to a safe height 
Firewater and foam 
protection. 
Separation to protected works 
(AS 1940 of 25m) 
Emergency response to the 
satisfaction of FESA (special 
risks_site). 

Pressure Overfihling of Spill into bund Buiid design to AS 1940 
Level tank Ignition and fire Tank level control 

potential  
Incorrect pump Overpressure protection devices. 
operation. 

Vehicle Pull away during I. 	Pull away protection needed. 
impact tanker unloading. Spill diversion and 

containment of truck loading 
Impact on loading incident. 
station Impact barriers for loading 

station. 
Creating Tank collapse Tank design to AS 1692-1989 
vacuum in Tank vented. 
tank on 
emptying  
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Power Station Operation 
Energy Hazard Hazardous Event Mitigation/Prevention Measure 
Kinetic Turbine blade Projectile Condition monitoring 
Energy failure  
Pressure Gas explosion Explosion and Gas purging and bumer 

inside turbine fragments could management system 
break free  

Chemical Carbon Asphyxiation Gas stack monitoring, especially 
energy monoxide during start up and shutdown. 

emitted from 
stack  

Electrical Electricity Generator or Current monitoring 
transformer electrical Electrical and control system to 
short and fire AS 61508.5, 1999 
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APPENDIX G 
Review of Historical Accidents Involving Power Supply and Gas Distribution 

Source: 	US National Response Centre and Major Accident Reporting System (MARJ managed by the Major Accident Hazards 
Bureau (MAHB). The MAHB is a special Unit within the Joint Research Centre's Institute for the Protection and Security of the Citizen, 
Technological and Economic Risk Management Unit, dedicated to scientific and technical support for the actions of the European 
Commission in the area of the control of Major Industrial Hazards. 

Date Accident Description Outcome Comment and Mitigation 

17 January Natural gas pipe line leak lead to explosion and fire in the town of Two explosion and fires resulted in Gas detectors needed in the 
2001 (498) Hutchinson, Kansas. killing 	one 	person 	and 	critically plant area to detect leaks. 

wounded another. 

8 Au List Diesel tanker overflowed during filling and 2400 gallons affected Vehicle 	incident 	with 	an HAZOP tanker unloading. 

2000 the the marshy area which drains into the Pratt Reed River, Deep environmental outcome. Bund unloading delivery 
River CT  area. 

19 July 
500kg of gas was released from the safety break coupling during No ignition and gas safely dispersed Ignition source control is the 

2000 (155) the unloading of liquid gas from a road tanker, strongest safeguard for gas 
releases. 

2 A nI ' 
Fairfax, VA; A 	fire caused a release of 50 000 gallons of A plant incident 	knocked-on' to an Bund transformer area and 

2000 transformer oil some of which leaked into an unnamed creek environmental incident, include fire lighting foam 
which fed the Occoquan River. 	Spill was contained prior to containment. 
entering river. Not known if oil contained PCBs.  

29 January Tanker truck rolled over and 2000 gallons of gasoline spilled into Vehicle 	incident 	with 	an Review emergency response 
2000 the Merrickvillc River, Lowell MA.z environmental outcome. services capacity to respond 

to a fuel spill. 
12 40t of natural gas was released from a gas holder due to corrosion Gas safely dispersed. NDT required for areas of 
December and failure of a part. potential corrosion and 
1999 (400)  fatigue. 
3 May A deflagration occurred in a power cogeneration plant. A mixture This deflagration which is a flash fire Gas detection in the plant 
1999 (4 of methane and carbon monoxide was thought to be involved, that 	goes 	'Whooniph' 	when 	a operating area. Proper 
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Fires 	started 	causing 	SIM 	DM 	damage 	and 	environmental flammable 	gas 	mixture 	is 	ignited purging of gas turbines and 
outcome from the fire foam used. might not cause much overpressure exhausts and ignition source 

damage but can start fires. control. 
Monitor both flammable 
gases and oxygen for worker 
safety. 

1 July 19.7t of natural gas was released during modification work. Uncontrolled release of natural gas. Job Safety analysis needed 
1997 (383) Gas safely dispersed. for all work on critical 

equipment. 
24 Januaty Seal fiuilure of gas holder released 18t ol'natural gas. Gas safely dispersed. Inadequate maintenance of 
1997 (379) injectors. Preventative 

maintenance programme for 
critical item of plant. 

04 Seal failed on a gas holder and 7.7t of gas was released. Gas safely dispersed. Preventative maintenance 
February programme for critical item 
1996 (376)  of plant. 
July 1994 Woodside LNG plant, Burrup. Western Australia. An outboard A similar compressor cover failure Maintenance procedures for 

suction valve cover from a compressor blew of during loading and also occurred at the BP refinery in any specialised equipment to 
approximately 6 tonnes of gas and 2 tonnes of condensate were WA 	and 	the 	design 	of 	the include manufacturer 
released, which fortunately did not ignite. compressors piston and covers were training of repairers. 

re-evaluated. 
30 March Start up of a gas boiler. 	After the changeover of the shift, The 	adjacent 	operating 	boiler Shift handover controls. 
1994 (225) incorrect interpretation of instructions led to a incorrect operation provided an ignition source for the Gas detection is vital and 

of valve and a release of natural gas. explosion. 	One operator was killed thermal image monitoring of 
and 2 others seriously injured. Major potential hot spots is also 
plant damage. 	A pavilion 50m away recommended. 
from 	the 	site 	on 	the 	feiiceline Ensure public has no need to 
collapsed and caused the death of a 6 access to plant boundary. 
year old girl.  

09 During pigging operation of a natural gas pipeline, the pipeline Natural gas dispersed safely but was a This reinforces the need for 
February failed and natural released at 130psi for 10 minutes. 	ESD had to serious risk to personnel, site ignition source control. 
1994 (367) be manually closed.  Site Emergency Response 
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Plan to include incident from 
the gas feed spur line. 

29 April 800kg of odorizing agent TI-li was released to the atmosphere Emergency 	response 	procedures Emergency response plan to 
1991 (438) following a gasket rupture.. included the absorption of liquid and include odorant release. 

sodium hypochiorite for masking the 
odour. 

22 Welding failure resulted in the loss of a water seal of a natural gas No ignition. This reinforces the need for 
December holder and the release of 38t of natural gas which fortunately site ignition source control. 
1990 (351) dispersed without igniting.  
1989 Thurley, UK A drain valve was left open on a vaporiser during Ignition source was from a vaporizer. Review location of reheaters 

cooling and the resulting vapour cloud ignited after 30 seconds or 	vaporisers 	as 	ignition 
causing a flash fire which covered an area 40x25m and burning sources. 
two operators.  

August, Pinson, Alabama, USA A patch plate weld failed during cool Projectile is a possible outcome. Plant design and repairs to 
1985 down and became a projectile and the escaping gas ignited include thermal stresses for 

injuring 6 employees. cooling down and heating 
up. HAZOP to include 
temperature variations 
(Longford, 1999). 
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APPENDIX H 
Gas detection Manual 
Automatic Isolation 
Isolation 

Immediate 	 Delayed 
Ignition 	 Ignition 

Event Tree for a release of flammable gas from the gas inlet pipe for the gas turbines 
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APPENDIX I 
Results of Consequence Modelling 
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APPENDIX J 

Marsh gas 

Methyl hydride 

Fire damp 

LNG 

Liquified natural gas 

Formula 	CH4  
H 

Structure 	H 	H 

H 
Description 	Colorless odorless liquid. 
Uses 	 As a fuel or in the production of methanol. 

Chemical and physical properties. 
Formula mass 16.04 
Melting point, °C -182.5 
Boiling point, °C -161.4 
Vapor pressure, mmllg  258574 
Vapor density (air--1) 0.55 
Specific gravity/density 0.422 
Solubility in water 3.5 mLllOO ml 
Odor threshold 200 ppm 
Partition coefficient, pK0 , 1.09 

Hazards and protection. 
Keep in a cool, dry, dark location in a tightly sealed container or cylinder. 

torage 
Keep away from incompatible materials, ignition sources and untrained 
individuals. Secure and label area. Protect containers/cylinders from 
physical damage. 
All chemicals should be considered hazardous. Avoid direct physical 

H 	di an 	ing 
contact. Use appropriate, approved safety equipment. Untrained individuals 
should not handle this chemical or its container. Handling should occur in a 
chemical fume hood. 

Protection 
Self contained breathing apparatus for high concentrations; protective 

 clothing if exposed to liquid. 
Respirators Wear positive pressure self-contained breathing apparatus (SCBA). 

ELIMINATE all ignition sources (no smoking, flares, sparks or flames in 
immediate area). All equipment used when handling the product must be 
grounded. Do not touch or walk through spilled material. Stop leak if you 
can do it without risk. If possible, turn leaking containers so that gas 

Small spills or leaks 
escapes rather than liquid. Use water spray to reduce vapors or divert vapor 

 
cloud drift. Avoid allowing water runoff to contact spilled material. Do not 
direct water at spill or source of leak. Prevent spreading of vapors through 
sewers, ventilation systems and confined areas. Isolate area until gas has 
dispersed. CAUTION: When in contact with refrigeratedlcryogenic liquids, 
many materials become brittle and are likely to break without warning. 

Hazardous It can form a flammable mixture with air which, if ignited, may release 
Decomposition explosive force causing structural damage. 
Other hazards Flammable gas that is less dense than air. 

Fire related information. 
N'FPA Health 	1 

Flammability 4 
Reactivity 	0 
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Special - 
Flash Point,°C -188 
Autoignition temp., °C 600 
Upper exp. limit, % 15 
Lower exp. limit, % 5 

DO NOT EXTINGUISH A LEAKING GAS FIRE UNLESS LEAK CAN 
BE STOPPED. SMALL FIRES: Diy chemical or CO2. LARGE FIRES: 
Water spray or fog. Move containers from fire area if you can do it without 
risk. FIRE INVOLVING TANKS: Fight fire from maximum distance or 
use unmanned hose holders or monitor nozzles. Cool containers with 

Fire fighting flooding quantities of water until well after fire is out. Do not direct water 
at source of leak or safety devices; icing may occur. Withdraw immediately 
in case of rising sound from venting safety devices or discoloration of tank. 
ALWAYS stay away from tanks engulfed in fire. For massive fire, use 
unmanned hose holders or monitor nozzles; if this is impossible, withdraw 
from area and let fire burn. 

Fire potential EXTREMELY FLAMMABLE. 
Vapors from liquefied gas are initially heavier than air and spread along 

Hazards ground. Vapors may travel to source of ignition and flash back. Containers 
may explode when heated. Ruptured cylinders may rocket. 

Combustion products None 

Health related information. 
Exposure limit(s) TLV: 1000 ppm; simple asphyxiant (ACGIH 1993-1994). 

Exposure effects 

Rapid breathing and rapid heart rate are common. In severe cases 
abnormally low blood pressure, apnea, and cardiac arrest develop. Various 
disturbances including headache, dizziness, mood disturbances, numbness 
of the extremities, sleepiness, mental confusion, poor judgement and 
coordination, and memory loss may occur. Prolonged or severe hypoxia 
results in unconsciousness. Prolonged asphyxia may produce CNS injury. 
Hemiparesis has been reported with volatile substance abuse. Cerebral 
edema with brainstem herniation may occur. Seizures have been reported 
following intentional inhalation. 

Ingestion Nausea, vomiting, and gastrointestinal hemorrhage may develop. 
Inhalation Hyperventilation may develop. 

Skin 
Dermal exposure may cause frostbite injury. Severe tissue bums have been 
reported. 

E yes 
Decreases in night vision, visual acuity, and visual fields (tunnel vision) 
may occur. Frothy mucous may be seen. 

First aid 
Ingestion This compound is a gas, therefore inhalation is the first route of exposure. 

IMMEDIATELY leave the contaminated area; take deep breaths of fresh 
air. If symptoms (such as wheezing, coughing, shortness of breath, or 

h I n a a ion 
burning in the mouth, throat, or chest) develop, call a physician and be 
prepared to transport the victim to a hospital. Provide proper respiratory 
protection to rescuers entering an unknown atmosphere. Whenever 
possible, Self-Contained Breathing Apparatus (SCBA) should be used. 
CAUTION: Exposure of skin to compressed gases may result in freezing of 
the skin. Treatment for frostbite may be necessary. Remove the victim 
from the source of contamination. IMMEDIATELY wash affected areas 

Skin gently with COLD water (and soap, if necessary) while removing and 
isolating all contaminated clothing. Dry carefully with clean, soft towels. If 
symptoms such as inflammation or irritation develop, IMMEDIATELY 
call a physician or go to a hospital for treatment. 
First check the victim for contact lenses and remove if present. Flush 

Eyes victim's eyes with water or normal saline solution for 20 to 30 minutes 
while simultaneously calling a hospital or poison control center. Do not put 
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any ointments, oils, or medication in the victim's eyes without specific 
instructions from a physician. IMMEDIATELY transport the victim after 
flushing eyes to a hospital even if no symptoms (such as redness or 
irritation) develop. 

Shipping 
information. 
DOT (UN) Transportation Information 

UN number 	 1971 

Response guide 	 jj. 
Hazard class 	 2.1 
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. 	Automotive diesel oil 

. 	Diesel oil (petroleum) 

. 	Diesel oils 

Description 	Oily yellow-brown liquid. 

Chemical and physical properties. 
Melting point, °C 	 -34.4 

Hazards and protection. 
Keep in a cool, dry, dark location in a tightly sealed container or 

Stora 	
cylinder. Keep away from incompatible materials, ignition sources 

g 	 and untrained individuals. Secure and label area. Protect 
containers/cylinders from physical damage. 
All chemicals should be considered hazardous. Avoid direct physical 

Handlin 	
contact. Use appropriate, approved safety equipment. Untrained 

g 	 individuals should not handle this chemical or its container. Handling 
should occur in a chemical fume hood. 

Protection 	 Wear appropriate protective gloves, clothing and goggles. 
Respirators 	 Wear positive pressure self-contained breathing apparatus (SCBA). 

Make no contact with the spilled material. ELIMINATE all ignition 
sources and ground all equipment. Stop leak if you can do it without 

Small spills or leaks 	
risk. A vapor suppressing foam may be used to reduce vapors. 
Absorb or cover with dry earth, sand or other non-combustible 
material and transfer to containers. Use clean non-sparking tools to 
collect absorbed material. 

Stability 	 No data. 
Incompatibilities 	 Incompatible with strong oxidizing agents like nitric acid. 

Fire related information. 
NFPA 	Health 	0 

Flammability 2 
Reactivity 	0 

Special 

Fire ig ting h 	
Fire Extinguishing Agents Not to Be Used: Water may be ineffective.Fire 
Extinguishing Agents: Dry chemical, foam, or carbon dioxide 

Fire potential 	 I-IJGHLY FLAMMABLE: Will be easily ignited by heat, sparks or flames. 
Vapors may form explosive mixtures with air. Vapors may travel to source 

Hazar S d 	
of ignition and flash back. Most vapors are heavier than air. They will 
spread along ground and collect in low or confined areas (sewers, 
basements, tanks). Vapor explosion hazard indoors, outdoors or in sewers. 

Combustion products 	Fire may produce irritating, corrosive and/or toxic gases. 

Health related information. 
Ingestion See inhalation. 

INHALATION causes headache and slight giddiness. INGESTION causes nausea, 
vomiting, and cramping; depression of central nervous system ranging from mild 
headache to anesthesia, coma, and death; pulmonary irritation secondary to exhalation of 

Inhalation solvent; signs of kidney and liver damage may be delayed. ASPIRATION causes severe 
lung irritation with coughing, gagging, dyspnea, substernal distress, and rapidly 
developing pulmonary edema; later, signs of bronchopneumonia and pneumonitis; acute 
onset of central nervous system excitement followed by depression. 

Skin 	See inhalation. 
Eyes 	See inhalation 
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First aid 
Ingestion Do NOT induce vomiting; seek medical attention. 

Inhalation 
Move victim to fresh air. Apply artificial respiration if victim is not breathing. Administer 

 
oxygen if breathing is difficult. 

Skin 	Remove solvent by wiping and wash with soap and water. 
Eyes 	Wash with copious quantity of water. 

Shipping 
information. 
DOT (UN) Transportation Information 

UN number 	 1993 

Response guide 	 128 
Hazard class 	 3 
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APPENDIX K 
Extract from the NOHSC National Standard for the Storage and Handling of 
Workplace Dangerous Goods (March 2001) 

Duties of Occupiers 

Hazard Identification 

13 (1) The occupier of a premises must ensure that any hazard associated with 
the storage and handling of dangerous goods on the premises is identified, having 
regard to the state of knowledge of the hazard. 
(2) Without limiting the generality of sub-clause 13(1), when identifying the 
hazards associated with those dangerous goods, the occupier must ensure due 
consideration is given to: 

the chemical and physical properties of the dangerous goods including 
physical state, viscosity, vapour pressure, chemical energy, particle size, 
solubility, electrical conductivity, reactivity, combustion products and 
concentration; and 

the chemical and physical reaction between dangerous goods and other 
substances and articles which could cause a hazard should they come into contact 
with one another; and 

any manufacturing, transfer and transport processes involving the dangerous 
goods including the temperatures and pressures to which the goods are 
subjected, physical processes as separation, mixing, absorption and changes of 
state and processes involving chemical reaction; and 

the structures, plant (including the characteristics of the materials used in the 
plant), system of work and activities, used in the storage and handling of 
dangerous goods which could cause a hazard; and 

any activities, systems of work, structures, plant (including the characteristics 
of the materials used in the plant), substances or articles which are not used to 
store or handle the dangerous goods at the premises, but could interact with the 
dangerous goods at the premises to cause a hazard; 

any information about the inherent hazardous properties of the dangerous 
goods, including material safety data sheets for the dangerous goods, available to 
the occupier; and 

the type and characteristics of incidents known to be associated with the 
dangerous goods, including incidents affecting the plant or structures used in the 
storage and handling of the dangerous goods at the premises. 

Risk Assessment 

14 (1) Where a hazard is identified under clause 13, the occupier must ensure 
that, an assessment is made of the risks associated with the hazard. 
(2) Without limiting the generality of sub clause 14(1), in carrying out the risk 
assessment, the occupier must have regard to: 

the chemical and physical properties of the dangerous goods including 
physical state, viscosity, vapour pressure, chemical energy, particle size, 
solubility, electrical conductivity, reactivity, combustion products and 
concentration; and 

the chemical and physical reaction between dangerous goods and other 
substances and articles which could cause a hazard should they come into contact 
with one another; and 

any manufacturing, transfer and transport processes involving the dangerous 
goods including the temperatures and pressures to which the goods are 
subjected, physical processes as separation, mixing, absorption and changes of 
state and processes involving chemical reaction; and 
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the structures, plant (including the characteristics of the materials used in the 
plant), system of work and activities, used in the storage and handling of 
dangerous goods; and 

any structures, plant (including the characteristics of the materials used in 
the plant), activities, systems of work, substances or articles which are not used 
to store or handle the dangerous goods at the premises, but could interact with 
the dangerous goods at the premises; and 

the consequences, on and beyond the premises, of all reasonably foreseeable 
incidents that may occur as a result of the storage and handling of the dangerous 
goods. 
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APPENDIX L 

CIRRUS (Version 6.1 - May 1999) 

CIRRUS is a software package which was developed by BP International Limited, 
London and others. The purpose of the package is to provide a full suite of standard 
and validated set of consequence models which can be used to predict the effects of a 
release of hydrocarbon or chemical liquid or vapours. It is used by the BP and 
Amoco Groups to perform or cross-check all consequence modelling in relation to the 
design of new facilities, the formulation of emergency plans for existing facilities, and 
the execution of Quantitative Risk Assessment studies. 

The individual models which make up the package have a variety of origins, and have 
been selected for use in the code on the basis of their pedigree. In many cases they 
can be obtained as a stand alone model from the originating organisation; although 
not necessarily in the same form. Most of the models in CIRRUS are those which are 
internationally recognised and have been developed by government organisations or 
industry groups. A few of the models in CIRRUS have been developed by the BP 
organisation. 

CIRRUS aims to provide a consistent interactive 'shell' around these individual 
programs. This allows the user to enter data into a friendly and consistent interface 
for the proposed simulation or analysis, and then to view the results either graphically 
or as text. The data entered by the user is stored in a separate directory or 'folder', 
and may be retrieved for re-analysis or slight modification in an interactive 'what-if' 
approach to modelling. 

Each of the core models is written in FORTRAN. The shell is written within the 
Microsoft® Excel spreadsheet package, and operates under the Microsoft Windows 
graphical user interface. Cirrus is written using a combination of FORTRAN, 
PASCAL and EXCEL. 

MODEL DETAILS 

CIRRUS is a compendium of physical models which can be used to predict the effects 
of a release of material, normally a hydrocarbon or chemical liquid or vapour. 

The specific models contained within the package have been developed by BP Amoco 
or obtained from external sources when appropriate on the basis of their pedigree. 
Each model has been selected and validated independently. 

The Source Term Models encompass the following cases: 

Release from a Liquid Tank 
Release from a Liquid Pipeline 
Release from a Gas Vessel 
Release from a Gas Pipeline 
Release from the Vapour Space of a Two-Phase Vessel 
Release from the Liquid Space of a Two-Phase Vessel 
Release from a Two-Phase Pipeline 
Release from a Boiling/Evaporating Pool 
Flash Fraction 
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The Dispersion Models cater for: 

Momentum Release Vapour Dispersion 
Heavy Vapour Dispersion 
Passive Release with Short Term Averaging - Stack Release 
Passive Release with Annual Averaging - Stack Release 
Particulate Dispersion 

The Fire Models provides three options from which to select an appropriate model: 

Pool Fire Radiation 
Torch Fire Radiation 
Fireball Radiation 

The Explosion Models offer a choice of three models: 

Vapour Cloud Explosion 
Pressure Burst Explosion 
Missiles 

The outputs from all the models are sufficient to determine consequence distances 
which can then be inputted into an accumulation model to generate individual risk 
contours. 

STORM iso-Risk Plotting Package (Worley) 

The STORM (Stratex Onshore-Offshore Risk Modeller) was developed to provide an 
easy to use and familiar work environment in which to conduct a quantitative risk 
analysis (QRA) of onshore processing plants and offshore facilities. STORM 
incorporates release and scenario frequencies, consequence distances and 
meteorological data to model risk. Once an analysis grid has been defined STORM 
calculates the risks at each of these points from each of the systems that make up the 
plant. These systems are typically isolatable inventories. 
Users may locate "Analysis Points" which can be used to determine risk contributors 
at that point. STORM records the source, type and the risk contributed by each of the 
events that affect the analysis point in order of risk level. This allows the user to 
determine which events and systems are contributing the most to the risk at a certain 
point. 

Logic Flows 
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The diagram below shows the general order taken through the STORM package. This 
diagram represents the steps of creating a risk model. 

System Data 
-Input inventories composition, 
temperature and pressure etc. 

Meteorological data 	 Parts Count 
- Obtained from the weather bureau 	 - Obtained from manually counting 

in the form of a wind rose, 	 parts from P&IDs. 

Frequency 	 Consequence Data 
- A table of failure frequencies for each - Obtained from other software 

part in the part count is provided. 	 and input into the ORM 

Risk Determination 	.< 	Event Tree Analysis 

Logic Flow 

New Project 
I  

System Layout 
- Input map file 
- Locate origin 
- Input scale 
- Locate North 
- Define grid 
- Locate inventories 
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