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Disclaimer and Limitation 

This report has been prepared for the exclusive use of the Client, in accordance with the agreement 
between the Client and Strategen (“Agreement”). 

Strategen accepts no liability or responsibility whatsoever for it in respect of any use of or reliance 
upon this report by any person who is not a party to the Agreement. 

In particular, it should be noted that this report is a qualitative assessment only, based on the scope of 
services defined by the Client, budgetary and time constraints imposed by the Client, the information 
supplied by the Client (and its agents), and the method consistent with the preceding. 

Strategen has not attempted to verify the accuracy or completeness of the information supplied by the 
Client. 

Copyright and any other Intellectual Property arising from the report and the provision of the services 
in accordance with the Agreement belongs exclusively to Strategen unless otherwise agreed and may 
not be reproduced or disclosed to any person other than the Client without the express written 
authority of Strategen. 

Note 

This PER document is a Griffin Power 3 Pty Ltd document.  It has not been checked against the 
requirements of the Environmental Scoping Document by the EPA Service Unit, and it does not 
incorporate any comments and advice provided by relevant decision making authorities. 
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INVITATION 

The Environmental Protection Authority (EPA) invites people to make a submission on this proposal.  
Both electronic and hard copy submissions are most welcome. 

Griffin Power 3 Pty Ltd proposes to expand the Bluewaters Power Station near Collie in the south-
west of Western Australia by adding two additional generator units, Phases III and IV, to the approved 
Phase I and Phase II units.  The proposal also includes the construction and operation of an 
approximately 63 km long wastewater discharge pipeline and an ocean outfall north of the Leschenault 
Inlet at Buffalo Road to facilitate the discharge of saline waste cooling water from the Phase III and 
Phase IV generator units into the marine environment. 

In accordance with the Environmental Protection Act 1986, a Public Environmental Review (PER) has 
been prepared which describes this proposal and its likely effects on the environment.  The PER is 
available for a public review period of eight weeks from Monday 13 July 2009, closing on Monday 
7 September 2009. 

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

Why write a submission? 

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

All submissions received by the EPA will be acknowledged.  Submissions will be treated as public 
documents unless provided and received in confidence, subject to the requirements of the Freedom of 

Information Act 1992, and may be quoted in full or in part in the EPA report 

Why not join a group? 

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

Developing a submission 

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

• clearly state your point of view 

• indicate the source of your information or argument if this is applicable 

• suggest recommendations, safeguards or alternatives. 



 

 

Points to keep in mind 

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

• attempt to list points so that issues raised are clear (a summary of your submission is helpful) 

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

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

• attach any factual information you may wish to provide and give details of the source 

• make sure your information is accurate. 

Remember to include: 

• your name 

• address 

• date 

• whether and the reason why you want your submission to be confidential. 

Information in submissions will be deemed public information unless a request for confidentiality of 
the submission is made in writing and accepted by the EPA.  As a result, a copy of each submission 
will be provided to the proponent but the identity of private individuals will remain confidential to the 
EPA. 

The closing date for submissions is: 7 September 2009 

The EPA prefers submissions to be made electronically using one of the following: 

• the submission form on the EPA website: www.epa.wa.gov.au/submissions.asp 

• by email to submissions.eia@dec.wa.gov.au 

• by email to the officer first.second@dec.wa.gov.au. 

Alternatively, submissions can be: 

• posted to: Chairman, Environmental Protection Authority, Locked Bag 33, CLOISTERS 
SQUARE WA 6850, Attention: (John Güld); or 

• delivered to the Environmental Protection Authority, Level 4, The Atrium, 168 St Georges 
Terrace, Perth, Attention: (John Güld); or 

• faxed to (08) 6467 5562. 

If you have any questions on how to make a submission, please ring the EPA assessment officer, John 
Güld on 6467 5414. 



   
st rategen  Public Environmental Review 

TGG07066 Bluewaters Phases III and IV EIA Final.doc i Executive Summary 

BLUEWATERS POWER STATION PHASES III AND IV 

PUBLIC ENVIRONMENTAL REVIEW 

EXECUTIVE SUMMARY 

INTRODUCTION 

Griffin Power 3 Pty Ltd (Griffin Power) is proposing to expand the Bluewaters Power Station 
(Bluewaters) near Collie, by constructing and operating an additional two generator units comprising 
boilers, steam turbine, generator and associated balance of plant.  The expansion is known as 
Bluewaters Phases III and IV (the proposal), with a capacity for each Phase to produce 229 MW of 
base load power (208 MW net output) and is additional to the Phase I and II generator units currently 
under construction on the site. 

A Public Environmental Review (PER) of the Griffin Power proposal has been prepared for 
assessment by the Environmental Protection Authority (EPA) under Part IV of the Environmental 

Protection Act 1986 (EP Act).  The PER has been prepared in accordance with EPA Environmental 

Impact Assessment Administrative Procedures 2002. 

The Griffin Group operates a number of subsidiary companies, including Griffin Power 3 Pty Ltd 
(Griffin Power) which is the proponent for the Phase III and IV proposal. 

THE PROPOSAL 

Proposal location 

Bluewaters is located approximately 4.5 km east of Collie in the south west of Western Australia, 
about 100 km south of Perth (Figure 1).  The power station is located within the Coolangatta Industrial 
Estate (Figure 2) at Lot 8, Wellington Location 796, which is freehold land owned by W.R. Carpenter 
Agriculture Pty Ltd, a member of the Griffin Group of Companies.  The Phase III and IV expansion 
will be adjacent to Bluewaters Phases I and II and the proposed Griffin Coal Ewington I Mine 
(Figure 2).  Bluewaters I is operational and Bluewaters II isunder construction. 

A proposed ocean outfall pipeline to discharge cooling blowdown water would be co- located within 
the easement containing the existing Collie Power Station ocean outfall, which traverses the Shires of 
Collie, Dardanup and Harvey (Figure 1).  The ocean outfall discharges into the Indian Ocean north of 
the Leschenault Inlet at Buffalo Road where the pipeline deviates from the existing easement over a 
short distance, to discharge at a location sufficiently removed from the existing outfall to ensure no 
overlapping impacts. 

Proposal description 

The Bluewaters Phase I and II Projects were assessed separately under Part IV of the EP Act, each at 
the level of PER.  The Minister for the Environment issued Ministerial Statement 685 on 24 August 
2005 enabling the Phase I proposal to be implemented.  Ministerial Statement 724 was issued on 24 
May 2006 enabling the Phase II proposal to be implemented. 
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Figure 1: Regional location of the Bluewaters Phases III and IV proposal 
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Figure 2: Location plan 
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Phases I is operational and Phase II is under construction.  A number of minor changes to the 
approved Bluewaters Phase I and II projects have been proposed and approved by the Minister for the 
Environment under section 45C of the EP Act, and further minor changes are currently being assessed. 

Bluewaters (currently comprising Bluewaters Phases I and II) was designed for expansion in modular 
phases in order to grow with the demands of the Western Australian electricity market and as such, 
Phases III and IV have been proposed and will be able to share existing infrastructure.  Coal from the 
adjacent Ewington Mining Operations will supply the proposal with fuel.  In addition, an ocean outfall 
may be required to dispose of cooling tower blowdown and comprises part of the proposal. 

PROPOSAL DESCRIPTION 

Proposal overview 

The proposal comprises the Phase III and IV expansion of Bluewaters.  The key components of the 
proposal involve: 

• two additional phases, each consisting of one 229 MW (gross output) subcritical base-load coal-
fired generator unit located adjacent to the Bluewaters Phase I and II units 

• use of desulphurisation technology to reduce sulphur dioxide (SO2) emissions 

• plant designed so that carbon capture technology can be utilised when the technology becomes 
commercially viable 

• cooling towers 

• two stacks approximately 150 m high, which will be shared between the four generator units (and 
will replace the existing stacks for Bluewaters Phases I and II) 

• ash silo 

• various support facilities and infrastructure (e.g. extra roads, conveyors, pipelines for water and 
liquid fuel and connections to the substation) 

• 63 km pipeline to ocean outfall at Leschenault Inlet, for disposal of cooling tower blowdown (if 
required) 

• fuel sources (initially from Ewington Mining Operations) 

• utilisation of various infrastructure components available from Bluewaters Phases I and II 
including: 

• coal conveyors (from Ewington Mining Operations) 

• coal storage and handling facilities 

• wastewater treatment plant (with augmentation) 

• water storage ponds and tanks 

• package sewage treatment plant 

• site substation 

• liquid fuel storage facilities (with augmentation) 

• workshops, offices and site infrastructure such as roads. 
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Figure 3: Approved and proposed Bluewaters facility 
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KEY PROPOSAL CHARACTERISTICS 

The key characteristics of the proposal are presented in Table 1. 

Table 1: Key characteristics table 

Aspect Description 

General  

Proponent Griffin Power 3 Pty Ltd 

Proposal Description Construct and operate two 229 MW pulverised coal power base load units, and marine outfall 
and pipeline as part of planned expansion of the Bluewater Power Station project. 

Proposal Location Coolangatta Industrial Estate, Collie (adjacent to Bluewaters phases I and II) 

Construction period 3 years (approx) 

Life of Proposal 30 years (nominal) 

Plant Operating Hours  24 hours  7 days (8000 hours [92% Availability over life of project]) 

Power Generation 1 676 314 MWh (1 667 932 to 1 661 227 MWh sent out) 

Facility Footprint 

Vegetation Clearing 

27.1 ha (power station) plus 118 ha (marine outfall and pipeline) 

Approximately 26.3 ha (4.27 ha for power station, 22 ha for pipeline [regrowth]) 

Inputs 

Fuel Usage  

Coal 

 

1 666 224 tpa (approx). 

Water Supply 6.5 GL/yr (annual average based on 92% operating availability) 

Outputs 

Liquid Wastes  

• Saline Cooling Water 
 

• Wastewater 

 

Estimated 0.25 GL/yr (Disposal: Collie A or independent ocean outfall pipeline or Department 
of Water utility) 

Up to 15 kL/day during construction and up to 0.3 kL/day during operation) 

Solid Wastes Estimated 300 000 tpa of ash assuming an average ash content of 18% in feed coal. 

(Disposal: Co-disposal with Ewington Mining Operations mine waste)  

Gaseous Emissions • carbon dioxide  

• oxides of nitrogen 

• sulphur dioxide  

• particulate matter  

• carbon monoxide  

• polycyclic aromatic hydrocarbons 

• volatile organic compounds 

Saline wastewater disposal marine outfall and pipeline (if required) 

Quantity and Quality Up to 10 ML/d <3000 mg/L TDS (worst case with other contributors to discharge) 

Expected discharge from Bluewaters III and IV alone: 0.7 ML/d at 9200 mg/L TDS 

Pipe (terrestrial, from 
Bluewaters Power Station to 
beach crossing) 

Approx. 63 km long (below ground except at selected watercourse crossings) and 
constructed using open cut/trench and horizontal directional drilling in coastal dunes and 
selected watercourse crossings depending on geotechnical conditions and cultural heritage 
issues 

Outlet Pipe and Diffuser 
(marine) 

Approx. 650 m long pipe including a 110 m long diffuser and constructed using open cut 
trenching on the sea bed 

Outlet Diffuser Approx 110 m long 

Marine Habitat Loss 0.72 ha (temporary during construction) 
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A range of factors will affect the final configuration of the generating units including commercial 
considerations and available technologies.  A key issue is the limited availability of companies able to 
design and construct power stations, and the significant global demand for their services.  Some 
flexibility regarding the final configuration of the units needs to be retained by Griffin Power to enable 
engagement of a supplier willing and able to build an appropriately priced product within the required 
timeframes.  In addition, the technology for enabling carbon capture readiness is progressively 
developing.  Flexibility in the configuration of the units is required to enable the most modern and 
appropriate technology to be adopted such that the opportunities for improved efficiencies and for 
carbon capture and sequestration readiness are maximised in the final unit selection and design. 

For the purposes of this impact assessment, the environmental impacts related to the configurations of 
the generating unit are considered to represent the “worst case”.  The final configuration will not cause 
impacts greater than those presented in this PER. 

THE PROPONENT 

The proponent for the proposal is Griffin Power 3 Pty Ltd.  As proponent for the Bluewaters Phase III 
and IV expansion, Griffin Power considers that the construction and operation of the proposal 
provides an important and timely contribution to a balanced portfolio of energy sources contributing 
electricity to the South West Interconnected System to ensure energy security for the south west of the 
Western Australia.  The proposal incorporates world best environmental management practice in terms 
of the generation technology appropriate to the size of the facility (best in class).  The proposal 
incorporates world best management practice facilities to manage the impacts associated with the key 
environmental factors.  Desulphurisation technology will be used to reduce sulphur dioxide emissions 
and the plant will be designed so that carbon capture technology can be utilised when the technology 
becomes commercially viable. 

With the exception of the saline wastewater marine disposal facility (if required), the proposal is 
essentially a replication of the approved Bluewaters Phase I and II generating units.  The saline 
wastewater marine disposal facility is similar in nature to the currently operating facility associated 
with the Collie Power Station.  Consequently, all the potential environmental impacts and their 
management are well understood, and the proposed management actions are based on these 
understandings. 

ASSESSMENT OF KEY ENVIRONMENTAL FACTORS 

The key environmental factors identified by Griffin Power, Government agencies and the community 
in relation to the Bluewaters Phases III and IV proposal are: 

• air emissions 

• noise immissions
1

 

• water supply 

• marine discharges 

• greenhouse gas emissions 

• terrestrial environment (Power Station site and pipeline construction). 

                                                      

1

 Immission – describes the influx of sound at a particular location from all sources under consideration. 



   

st rategen  Public Environmental Review 

TGG07066 Bluewaters Phases III and IV EIA Final.doc viii Executive Summary 

The level of assessment of the proposal has been set by the Environmental Protection Authority as 
Public Environmental Review with an eight week public comment period, under Part IV of the 
Environmental Protection Act 1986.  The Federal Minister for the Environment has determined that 
the proposal is a ‘controlled action’ under the Environment Protection and Biodiversity Conservation 

Act 1999, as the project is considered likely to have a significant impact: 

• on listed threatened species and communities through the impacts of clearing of remnant 
vegetation that is potential breeding habitat for the Baudin’s and Carnaby’s Black Cockatoos 

• on migratory marine species, particularly cetaceans,  as a result of construction of the marine 
saline wastewater outfall. 

The proposal is being assessed under the bilateral agreement between the State and Federal 
Governments. 

The PER describes the impacts of the proposal and for each factor discusses: 

• the EPA objective for that factor 

• a description of the factor 

• the potential impacts 

• proposed mitigation/management measures 

• the expected environmental outcome. 

The key factors to be managed to ensure impacts are small have been assessed by specialist 
consultants, and the outcomes of those studies in terms of impacts, proposed mitigation/management 
and expected environmental outcomes are summarised in the following sections. 

A number of other environmental factors were identified in the scoping process and are considered 
minor factors.  They will be managed through the specific management plans for each factor, as 
presented in the Construction Environmental Management Plan and Operational Environmental 
Management Plan presented in appendices to the PER.  These factors are: 

• waste 

• dust 

• vibration 

• acid sulphate soils 

• visual amenity 

• heritage 

• public health and safety 

• traffic. 

AIR EMISSIONS 

The proposal will involve replacement of the individual 100 m high stacks for the Bluewaters Phase I 
and II generating units with two 150 m stacks as shared infrastructure for the combined emissions of 
the four generator units.  In addition, desulphurisation technology will be used to reduce sulphur 
dioxide emissions. 



   

st rategen  Public Environmental Review 

TGG07066 Bluewaters Phases III and IV EIA Final.doc ix Executive Summary 

Sulphur dioxide 

Air emission modelling was undertaken for a range of scenarios, including operation of the Muja A 
and B power stations.  The modelling results indicate the following with respect to sulphur dioxide 
emissions: 

1. The maximum 1-hour averaged ground level concentrations of sulphur dioxide are predicted to 
exceed the NEPM standard over a large area around the Muja Power Station (all scenarios) and to 
the northeast of Collie for the scenario not including Bluewaters III and IV.  It should be noted 
that there are predicted exceedances of the NEPM 1-hour standard at a number of the residential 
receptors considered as part of the Screening Health Risk Assessment. 

2. The maximum 1-hour average ground level concentration of sulphur dioxide predicted across the 
entire model domain was 1 661 µg/m3 for all of the scenarios modelled with the primary 
contributor being the Muja Power Station emissions. 

3. The predicted 9th highest 1-hour average ground level concentrations of sulphur dioxide comply 
with the NEPM standard except for an area around the Muja Power Station for all of the proposed 
operating scenarios considered as part of the cumulative modelling. 

4. The development of Bluewaters III and IV (that results in the discharge of the Bluewaters I and II 
emissions via the new 150 m stacks) is predicted to reduce the ground level concentrations 
attributable to Bluewaters I and II as currently approved (i.e. 100 m stacks).  The Bluewaters 
Expansion is not predicted to result in any exceedances of the NEPM standard to the northeast of 
Collie as predicted for the baseline scenario (i.e. without the Bluewaters Phase III and IV 
Expansion).  These reductions in the predicted ground level concentrations occur as a result of the 
improvement in the dispersion characteristics of the Bluewaters I and II emissions due to the 
increased stack height and improvement in plume buoyancy achieved by combining the flue gas 
streams. 

5. The development of Bluewaters Phases III and IV is generally predicted to result in no change, or 
a reduction in the predicted maximum 1-hour and 24-hour, and annual average ground level 
concentrations at the discrete receptors compared to the baseline scenario, as follows: 

• predicted reductions in the maximum 1-hour average ground level concentrations are most 
evident in the vicinity of the northeast of Collie and the Collie Power Station, with up to a 
33% reduction in the maximum 1-hour average ground level concentration predicted for the 
Collie (North-East) receptor location 

• no increase in the predicted model domain maximum 1-hour average ground level 
concentration for any of the proposed operating scenarios 

• little change in the maximum predicted 24-hour average ground level concentrations at all 
receptors with the cumulative impacts predicted to remain well below the NEPM 24-hour 
standard except in the vicinity of the Muja Power Station 

• the annual average ground level concentrations are predicted to decrease by up to 10.2% 
(Collie North-East receptor location) at all of the discrete receptor locations considered in the 
modelling as a result of the proposed Bluewaters Expansion. 

Reductions in the cumulative impacts associated with implementation of the proposal occurs as a 
result of an improvement in the dispersion characteristics of the Bluewaters Phases I and II emissions 
due to the increased stack height, and improvement in plume buoyancy achieved by combining the 
flue gas streams. 
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Cumulative impacts of other criteria pollutants 

The cumulative impacts arising from emissions of NOx, PM10, PM2.5, CO and O3 from the proposal 
and other regional emission sources (i.e. existing and approved industry in the Collie region) have 
been modelled.  The modelling results indicate the following: 

1. The maximum and 99.5th predicted 24-hour average ground level concentrations of PM10 are 
predicted to exceed the NEPM standard for all of the receptor locations with the exception of the 
99.5th predicted 24-hour average concentration for the Collie North receptor.  The predicted PM10 
ground level concentrations are dominated by the impacts resulting from the emissions from the 
Muja A and B power station. 

2. The maximum and 99.5th predicted 24-hour average ground level concentrations of PM2.5 are 
predicted to exceed the NEPM standard for a number of receptor locations.  As for PM10, the 
predicted PM2.5 ground level concentrations are dominated by the impacts resulting from the 
emissions from the Muja A and B power station. 

3. The predicted ground level concentrations of nitrogen dioxide, carbon monoxide, and ozone 
along with the annual average concentrations for PM2.5 are predicted to comfortably comply 
with the relevant NEPM ambient air quality guidelines across the entire modelled domain, as 
follows: 

• nitrogen dioxide equal to 23% (1-hour) and 4% (annual) of the NEPM standards 

• PM2.5 equal to a maximum of 57% (with Muja A and B included; but only 2% without 
Muja A and B included) of the annual reporting standard 

• carbon monoxide equal to 2% (8-hour) of the NEPM standard; and − ozone equal to 49% (1-
hour) of the NEPM standard. 

The ground level concentrations of the emissions at sensitive receptor sites will be less than the 
concentrations expected from the Bluewaters Phase I and II generating units as a result of the higher 
stacks and greater buoyancy of the plume. 

Griffin Power 3 Pty Ltd will undertake a new cumulative air emission study which will include 
emissions from the Perdaman Chemicals & Fertiliser Pty Ltd Collie Urea Project and the Muja A and 
B power stations.  The cumulative air emission study will be based on a model agreed by the 
Department of Environment and Conservation Air Quality Management Branch.  The study will be 
undertaken as a separate joint exercise between Griffin Power and Perdaman Chemicals & Fertiliser.  
The study report will be provided to the EPA to enable the EPA to assess this Bluewaters proposal and 
other future proposals in this context, and to enable the EPA to advise Government on the future 
management issues within the Collie airshed.  The report will be made public. 

Screening health risk assessment 

The key findings of a screening-level health risk assessment concluded that the predicted cumulative 
impacts arising from the Bluewaters III and IV Power Station result in little to no change to the acute, 
chronic non-carcinogenic health effects and incremental carcinogenic risk in the Collie region.  The 
modelling results also indicate that the emissions from Muja A and B are predicted to have significant 
impacts over the modelling domain primarily due to the emissions of particulates (both PM10 and 
PM2.5), beryllium and PAHs that are high as there is no particulate scrubbing on the Muja A and B 
emissions prior to discharge. 
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As with any risk evaluation, there are areas of uncertainty in this screening assessment.  To ensure that 
potential risks are not underestimated, conservative assumptions were used to characterise exposure 
and toxicity where possible.  Due to the resultant compounding of conservatism, it is considered likely 
that the quantitative risk indicators calculated in the screening assessment over-estimate potential 
health risks in the Collie region associated with the emissions from the industrial sources modelled. 

Peer review of the screening health risk assessment concluded that “the proposed Bluewaters III & IV 

project will likely have no impact on the existing status quo.” 

Intensive monitoring of stack emissions will be undertaken to verify the expected concentrations of 
emitted material. 

NOISE IMMISSIONS 

The proposal will be designed and constructed to ensure that noise levels from the combined four 
phases of Bluewaters does not exceed 35 dB(A) at the Williams – Collie Road.  This may involve 
retrofitting further noise attenuation facilities to the Phase I and II units.  Meeting this requirement will 
ensure all other requirements are met in terms of impacts on existing and potential future sensitive 
receptors, in particular, compliance with the Environmental Protection (Noise) Regulations 1997. 

This is consistent with the conclusions reported in the draft Collie Basin Management and Planning 
Group report (CBPMG 2009) in that the “noise shed” will be full in relation to existing or proposed 
residences at the Special Control Area boundary (for the Coolangatta Industrial Estate) with 
development of Bluewaters Phases 3 and 4. 

WATER SUPPLY 

The water requirements for the proposal will be nominally supplied from mine dewatering, unless a 
water distribution and disposal utility commences operation in the Collie Basin as proposed by the 
DoW, in which case water would be taken from that utility under contract.  Infrastructure such as 
pipelines and storage ponds in place for Bluewaters Phases I and II will be shared and do not form part 
of this proposal.  Power stations in the Collie region currently operate under the WA Cabinet approved 
principle that the primary use of groundwater resources (via mine dewatering) in the area is for power 
generation (CWAG 1996, 1999). 

As dewatering is carried out as a requirement to ensure safe mining, and the mines have environmental 
approval to proceed, the environmental impact of the dewatering activity is beyond the scope of this 
environmental impact assessment.  It is not proposed that dewatering operations be modified in any 
way to ensure a water supply for the proposal.  In the event of a water utility becoming operational as 
proposed by the DoW, the environmental impacts of any source development beyond use of water 
from existing approved sources would be the responsibility of that agency. 

However, as there is some uncertainty on the part of the Department of Water as to the ability of mine 
dewatering to provide a reliable supply for the life of the project, particularly in the out years, a water 
supply strategy has been developed to address this issue and has been included in this report. 



   

st rategen  Public Environmental Review 

TGG07066 Bluewaters Phases III and IV EIA Final.doc xii Executive Summary 

MARINE DISCHARGES 

If the preferred options for saline wastewater disposal to the existing Collie A Power Station facility 
are not able to be negotiated or implemented, disposal would be effected through construction and 
operation of a separate pipeline and marine outfall.  The marine outfall diffuser will extend from 540 –
 650 m offshore and will be a sufficient distance from other outfalls in the area to ensure mixing of 
discharge plumes does not cause a measurable cumulative impact. 

The areas disturbed through construction of the outfall will be rehabilitated and returned to their pre-
existing condition to the maximum practical extent. 

The primary impacts of construction of the marine component of the outfall relate to sediment impacts 
on marine flora and fauna and noise and vibration impacts on marine mammals or sharks.  Monitoring 
of sediment and contingency actions in the event of high turbidity levels are proposed to ensure the 
impact is insignificant.  No blasting will be undertaken (if geotechnical conditions require it) if marine 
mammals or sharks are in the vicinity of the outfall construction, which will ensure any significant 
impacts on these species is eliminated. 

Monitoring of the water quality of the discharged water will be undertaken to ensure compliance with 
any relevant environmental Industry Licences. 

GREENHOUSE GAS EMISSIONS 

Griffin Power has considered the potential to utilise the full range of alternative power station 
technologies currently commercially available to supply base load increments of about 200 MW into 
the SWIS.  The Griffin Power analysis covered gas versus coal-fired power stations, renewable energy 
technologies and emission reduction technologies.  The analysis concluded that: 

1. Renewable energy generation will be unable to meet anticipated generation shortfalls within the 
policy settings proposed. 

2. Gas supply and pricing constraints will severely limit the scope for gas generation in the short to 
medium term, with major uncertainties surrounding long term access to competitively priced gas 
for power generation. 

A detailed consideration of the unique growth, diurnal load variation, and network security 
considerations of the SWIS dictate that maximum unit size for new base-load coal fired capacity 
should be less than 400 MW per unit.  The full range of potentially available coal fired generation 
technologies were examined and evaluated.  Of the available coal fired technologies only subcritical 
coal meets the required equipment availability and proven technology characteristics required for coal 
fired generation in the West Australian market. 

Supercritical coal plants are available in unit sizes down to 350 MW, but at these sizes, they have 
significantly higher capital costs for only marginal improvements (~1%) to efficiency.  Ultra-
supercritical, gasification and fluidised bed coal generation technologies fail to meet the unit size - 
equipment availability, and proven technology characteristics required to obtain financing.  Two 
208 MW (net output) units were determined to be the most practical units to be adopted to meet the 
overall requirements. 

The Bluewaters Project is expected to achieve an average sent-out thermal efficiency of approximately 
36.4% HHV and 38.6% LHV.  This is considered to be close to best practice for a subcritical plant the 
size of Bluewaters. 
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The resulting total GHG emissions expected to be emitted by the two generator units comprising the 
proposal are estimated to total 3.1 Mt CO2-e/yr.  The total GHG emissions for Australia in 2005 were 
576 Mt CO2-e/yr,  which would be increased by about 0.538% as a result of the proposal.  Global GHG 
emissions are 49 000 Mt CO2-e/yr (IPCC 2007), which would be increased by about 0.006% with the 
addition of emissions from the proposal. 

The plant will be designed so that carbon capture technology can be utilised when the technology 
becomes commercially viable. 

Griffin Power is committed to reporting GHG emissions under the National Greenhouse and Energy 

Reporting Act 2007 and to participation in the national emissions trading scheme proposed in the 
Federal Government Carbon Pollution Reduction Scheme.  Given that the State and National 
greenhouse gas abatement targets are identical (60% reduction below 2000 levels by 2050), Griffin 
Power believes that this approach will provide an appropriate and adequate means of management of 
this factor in terms of achieving the environmental objective. 

In the meantime, The Griffin Group is supporting research into geosequestration in Western Australia, 
through the Coal Futures Group.  The work has identified the Lower Lesueur Formation as an area 
with the highest potential for storage of a large volume of CO2 in the South-West region and within 
50 km of Collie  Considerable further detailed work, well data collection, seismic acquisition and 
reservoir simulation needs to be carried out to establish the viability of the concept in a much more 
rigorous fashion. 

A project proposal for the Stage 2 study on geosequestration in the Lower Lesueur Formation has been 
prepared by CO2CRC Technologies Pty Ltd (CO2CRC 2008).  The objective of the Stage 2 study is to 
test the validity of the Lower Lesueur geosequestration concept identified by Varma et al. (2007), and 
if positive, recommend a data collection program.  The work will involve development of an adequate 
geological model for use as an input to numerical reservoir simulation and geochemical modelling to 
predict the behaviour of the injected CO2 in the subsurface.  A pilot CO2 injection and monitoring 
program could be carried out as a subsequent outcome of the Stage 2 study. 

A Memorandum of Understanding between the Department of Mines and Petroleum and BHP Billiton 
Worsley Alumina Pty Ltd, Griffin Energy Development Pty Ltd, Wesfarmers Premier Coal Limited, 
Electricity Generation Corporation and Perdaman Chemicals & Fertilisers Pty Ltd is in place with the 
purpose of setting out the provisions for the CO2CRC Technologies Pty Ltd proposed study. 

The Griffin Group will also be involved in achievement of the State Government 50% Cleaner Energy 
Target for the SWIS by 2010, through involvement in contributing electricity to the SWIS through a 
portfolio of balanced electricity generation initiatives, including several wind farms (existing and 
proposed). 

Greenhouse gas emission offsets 

Given the expectations regarding implementation of the National Carbon Pollution Reduction Scheme, 
and the mandatory requirement for the proposal to be a participant in the associated emissions trading 
scheme, Griffin Power believes that direct offsets for the resulting emissions are neither appropriate 
nor justified.  While some level of offsetting may be appropriate in the absence of an emissions trading 
scheme designed to achieve the State Government emission targets.  However, given that the national 
scheme targets exactly match the State targets, through a soon to be legislated mandatory process for 
participation, the imposition of additional reductions through direct offsets is considered unjustified 
with respect to this proposal. 
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The National Carbon Pollution Reduction Scheme ‘Green Paper’ (Australian Government 2008a) 
notes that the broad coverage proposed for the scheme creates limited scope for the creation of offset 
credits. 

Achievement of the Carbon Pollution Reduction Scheme targets will progressively and substantially 
increase the costs of permitting emissions from the proposal and force the incorporation of emission 
reduction technologies as they become commercially viable.  Griffin Power believes that any 
additional cost imposts through offsetting requirements under the State environmental approval are not 
justified, as credits for any such offsets will not be recognised under the Carbon Pollution Reduction 
Scheme. 

TERRESTRIAL ENVIRONMENT (POWER STATION SITE AND PIPELINE CONSTRUCTION) 

Power station site 

The power station site contains several small areas (totalling 4.27 ha) of remnant vegetation.  The 
vegetation contains potential habitat trees for two listed threatened species: Baudin’s Black Cockatoo 
and Carnaby’s Black Cockatoo.  The remnant vegetation has been surveyed to confirm the presence of 
the habitat trees, and replacement artificial nesting boxes will be constructed and placed within nearby 
suitably vegetated areas, in consultation with the Department of Environment and Conservation and 
the Department of the Environment, Water, Heritage and the Arts. 

Pipeline construction 

If the preferred options for saline wastewater disposal to the existing Collie A Power Station facility 
are not able to be negotiated or implemented, it is proposed to construct and operate a new buried 
pipeline to deliver the wastewater to a marine outfall.  The pipeline would follow the existing Collie A 
Power Station alignment and be constructed within the same easement.  The alignment would deviate 
from the existing alignment near the coast, following a cleared track, and would be constructed 
through the coastal foredune system using a horizontal directional drilling technique to minimise 
impacts on the sensitive foredune system and associated vegetation and habitat.  As the alignment was 
relatively recently cleared to construct the existing pipeline, no habitat trees are present in the 
construction corridor. 

The areas of native vegetation disturbed through construction of the pipeline will be rehabilitated and 
returned to their pre-existing condition.  Impacts on fauna as a result of the temporary opening of a 
trench for the pipeline will be managed using techniques applied to other major pipeline projects. 

ENVIRONMENTAL OFFSETS 

The environmental offsets proposed for the Bluewaters Phases III and IV proposal have been 
considered in accordance with EPA Position Statement No. 9 Environmental Offsets (EPA 2006) and 
EPA Guidance Statement No. 19 Guidance for Environmental Offsets (EPA 2007b).  Given that the 
residual environmental impacts of the proposal are not expected to have an adverse effect on critical or 
high value assets, direct offsets other than a nesting box program for Black Cockatoos, were not 
considered necessary or appropriate for the proposal.  As demonstrated in the assessments, the residual 
impacts resulting from the proposal are small and/or temporary in nature, easily managed or have been 
mitigated to a substantial extent. 

Support for the proposed carbon geosequestration studies as research could be considered as a 
contributing offset under the EPA offset policy (EPA 2006). 



   

st rategen  Public Environmental Review 

TGG07066 Bluewaters Phases III and IV EIA Final.doc xv Executive Summary 

MATTERS OF NATIONAL ENVIRONMENTAL SIGNIFICANCE 

As the proposal had been referred under the Environment Protection and Biodiversity Conservation 

Act 1999 and the action was considered to be a ‘controlled action’, the key environmental factors to be 
addressed in the PER include matters of National Environmental Significance (NES).  The DEWHA 
assessment identified that the proposal may have a significant impact on some Matters of National 
Environmental Significance as: 

• construction of the power station generator units involves the clearing of a small area of  remnant 
vegetation that is potential breeding habitat for the nationally threatened Baudin’s and Carnaby’s 
Black Cockatoos 

• construction of a proposed marine outfall has the potential to impact on migratory marine species, 
particularly cetaceans. 

While the search of listed threatened species in the vicinity of the proposal has revealed a range of 
species as potentially occurring within the footprint area of the proposal, there is expected to be little 
or no impact on them as the power station site is located in largely cleared pasture and the saline 
wastewater disposal pipeline and marine outfall will be constructed almost totally within an existing 
pipeline easement and operated in a manner such as to ensure no or low potential impact.  There is 
little or no terrestrial or marine habitat associated with the potential impact areas. 

Terrestrial 

Potential impacts on terrestrial fauna from the proposal relate mainly to the direct and indirect impacts 
on vegetation.  Removal of trees within the proposal area may potentially affect fauna habitat, given 
the use of the trees by Black Cockatoos (Baudin’s and/or Carnaby’s) for nesting and foraging.  
Clearing of vegetation may also contribute further to the spread of weeds on the site. 

The Rainbow Bee-eater (Merops ornatus) is listed as a migratory and marine species under the 
EPBC Act as occurring in the locality.  However, it is unlikely to be affected by the proposal as its 
habitat types and occurrence are extensive, and the species is widely distributed across Western 
Australia, with high population numbers. 

The Chuditch (Dasyurus geoffroii) is a listed as a Vulnerable species under the EPBC Act and is 
becoming more common in the forested areas around Collie as a result of broad scale fox baiting. 

Marine 

Confirmed cetacean species at Binningup, approximately 6 km north of the proposed marine outfall 
pipe, include dolphins and southern right whales.  Potential impacts on these marine fauna from the 
proposal relate to construction noise.  Other impacts on marine fauna may be in relation to turbidity, 
the presence of boats in the water and new objects placed on the seabed. 

For large cetaceans, there may be some displacement from the immediate area of the pipeline during 
construction if the area is being used as a calving area or migratory column. 

The area may provide feeding opportunities for small cetaceans with the expected increase in fish life 
that is associated with the installation of marine pipelines. 
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Assessment of potential impact 

Terrestrial 

The site is within the Coolangatta Industrial Estate and is open grazing land devoid of any significant 
areas of trees or vegetation.  Eucalyptus species (Jarrah and Marri) dominate the vegetation that 
remains on-site.  4.27 ha of remnant vegetation removal will be required for the construction of the 
Phase III and IV generator units. 

The condition of trees within the proposal area is significantly degraded and of little conservation 
significance in their own right.  The remnant areas of vegetation are characterised by either a sparse or 
complete absence of under-storey, a dominance of weeds and evidence of considerable disturbance 
due to grazing. 

However, the Jarrah and Marri trees provide foraging habitat and may provide a nesting habitat for the 
threatened (vulnerable) Baudin’s Black Cockatoo and/or the threatened (endangered) Carnaby’s Black 
Cockatoo.  An inspection of the trees on the Coolangatta Industrial Estate identified trees that could be 
potentially used by Black Cockatoos for nesting.  The survey found 25 trees around the proposed 
Bluewaters site that had suitable hollows.  Seven of these have been removed for the Bluewaters 
Phases I and II generator units.  The Phase III and IV proposal will result in the removal of 10 trees. 

The trees proposed to be removed, and an area of vegetation immediately to the south of the power 
station site were surveyed in early 2009 to confirm whether they are being used as nesting habitat by 
Black Cockatoos.  Most of the Coolangatta Industrial Estate is cleared agricultural land, and is 
surrounded by State Forest that provides good quality alternative habitat for fauna. 

The 4 ha of vegetation within the Bluewaters property and immediately south of the proposed 
expansion, contains large trees with potential hollows that may be suitable as breeding habitat for 
black-cockatoos.  The 4 ha of vegetation to be partially cleared contains approximately 16 large trees 
with potential hollows, of which ten will be cleared, and the 4 ha area to the south to be conserved 
contains approximately 22 large trees with potential hollows.  Therefore, approximately 74% of the 
vegetation on the property suitable for black-cockatoos breeding and foraging, will be conserved after 
construction of the Proposal. 

The proposed clearing of trees on the power station site  is not likely to affect the abundance or extent 
of black-cockatoos in the area as vegetation will be retained locally (on site) and there are also large 
areas of potential habitat nearby within State Forest. 

A survey of the pipeline route found that there are large trees with potential hollows on the edge of, or 
immediately adjacent to, the 20 m wide indicative pipeline route.  Most if not all of these trees can be 
avoided in the detailed pipeline design and construction. 

Any impacts associated with the saline wastewater pipeline will be limited and temporary as the 
alignment will be completely rehabilitated to its current condition. 
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Marine 

The potential impacts of the proposal in the marine environment were comprehensively assessed.  The 
outfall pipeline will enter the marine environment as a buried facility and will gradually emerge from 
the sandy seabed beyond the 4 m depth contour, about 100 m from the beach.  The pipe will be 
supported on the seabed by pre-cast concrete blocks.  The disturbance footprint is a total of 0.72 ha 
which consists of 0.61 ha to the 4 m depth contour and 0.11 ha from the 4 m contour to the end of the 
diffuser. 

The nature of construction works for the marine outfall pipeline is such that it is unlikely that any 
blasting or pile driving will be required and the risk of noise impacts to marine fauna is consequently 
low.  If during geotechnical studies, blasting and pile driving are deemed to be required, a blasting 
management plan will be prepared and will address the impacts of construction noise on marine 
mammals. 

Other potential impacts to marine fauna relate to turbidity, the presence of boats in the water and new 
objects placed on the seabed.  The potential for generation of turbidity and boats present in the water 
will be limited as the construction period will be less than two months.  The expected increase in fish 
life associated with the installation of marine pipelines may provide feeding opportunities for small 
cetaceans. 

The Southern Right Whale and the Humpback Whale will migrate and possibly calf in the waters 
around the outfall during the months of September to November.  If the area is being used as a calving 
area or migratory column, the potential displacement of large cetaceans from the immediate proposal 
area would be a temporary impact.  The pipeline placement is unlikely to impact the recovery of the 
population after construction. 

Proposed mitigation/management measures 

Terrestrial 

Management of terrestrial impacts on vegetation and fauna will include limiting the felling of 
significant habitat trees.  Any confirmed habitat trees to be impacted will be replaced by installation of 
artificial nesting boxes through an expansion of the current nesting box replacement program 
associated with the adjacent Ewington mine development. 

Detailed management plans relating to management of terrestrial impacts can be found in the 
Construction Environmental Management Plan and the Operation Environmental Management Plan 
included as appendices to the PER. 

Marine 

Griffin Power will minimise impacts of marine construction on benthic primary producer habitats, 
marine fauna, and water quality and ensure no hydrocarbon spills.  Management will include avoiding 
construction during the autumn or winter months to minimise shading impacts on seagrass and will not 
occur during the spring months to minimise impacts to migrating and calving whales, and preparation 
of a Blasting Management Plan to ensure no impacts upon marine mammals and sharks. 

Management plans relating to marine impacts can be found in the Construction Environmental 
Management Plan and the Operation Environmental Management Plan included as appendices to the 
PER. 
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SUMMARY OF IMPACTS AND MANAGEMENT MEASURES 

Table 2 presents a summary of impacts and proposed management measures applicable to the key 
environmental factors considered in this environmental impact assessment. 
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Table 2: Summary of impacts and management measures 

Key Environmental 
Factor 

Management Objectives Potential Impacts Key Management Measures Expected Outcome 

Generator Units 

Air Quality Ensure that gaseous emissions from 
this Proposal in isolation and in 
combination with emissions from 
neighbouring sources and background 
concentrations meet acceptable 
criteria for ambient ground level 
concentrations, and ensure that all 
reasonable and practicable measures 
are taken to minimise emissions. 

Atmospheric emissions from the 
proposed power station are oxides of 
nitrogen (NOx), sulphur dioxide (SO2), 
carbon monoxide (CO), particulate 
matter and minor emissions of metals 
and organics.  Increased coal and 
flyash throughput could also create 
additional dust.  

Other significant sources of NOx, CO, 
SO2 and particulate matter in the Collie 
region are:  

� Collie Power Station 

� Muja Power Stations 

� Worsley Alumina Refinery 

� open-cut mines in the area, being a 
source of particulates. 

NOTE; CO2 emissions are considered 
under the Greenhouse Gas Factor. 

Measures such as incorporation of 
desulphurisation technologies and 
preparedness for incorporating carbon 
capture technology will be 
implemented to minimise discharges 
of atmospheric pollutants.  This will be 
undertaken in accordance with the 
requirements of EPA Guidance No. 55 
on "Best Practice”. 

An Air Quality Management Plan has 
been included as part of the 
Operational environmental 
Management Plan. 

Emission monitoring would be 
undertaken following the 
commissioning of the power station to 
verify the assumptions made in the 
modelling assessment.  Monitoring of 
NOx, SO2 and particulate emissions 
from the stacks would be undertaken 
as a minimum on a routine basis. 

Dust management strategies are 
included as part of the site 
Construction Environmental 
Management Plan. 

Based on the results of modelling and 
a screening health assessment, 
emissions to air from the proposal will 
not lead to an increase in the ambient 
concentration of air contaminants that 
will breach NEPM guidelines at 
sensitive premises.  Rather, the 
proposal will produce lower ground 
level concentrations of emitted 
material than Bluewaters Phases I and 
II alone as the stack configurations 
have been changed and the Phase III 
and IV generating units will be fitted 
with desulphurisation technology. 

There will not be any adverse effects 
on native vegetation from SO2 and 
NOx emissions from the proposal. 

With respect to health impacts, the 
proposal will likely have no impact on 
the existing status quo. 
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Key Environmental 
Factor 

Management Objectives Potential Impacts Key Management Measures Expected Outcome 

Noise Ensure that noise impacts emanating 
from the proposed plant comply with 
statutory requirements specified in the 
Environmental Protection (Noise) 
Regulations 1997. 

Noise emissions in the Collie area are 
relatively high as a consequence of 
existing industries in the region.  
Currently approved, but yet to be 
operational facilities will add to the 
noise levels.  A Special Control area 
has been promulgated in the area, 
around the Coolangatta Industrial 
Estate, based on 35 dB(A) sound 
levels. 

Noise will be generated during the 
construction and operational phases of 
the project.   

Noise attenuation measures will be 
incorporated into the design and 
implemented to ensure the regulated 
levels are met at the boundaries of the 
35 dB(A) Special Control Area.  This 
may require further noise attenuation 
facilities to be fitted to the Bluewaters 
Phase I and II units currently under 
construction. 

Noise monitoring will be undertaken 
following the commissioning of the 
project to ensure compliance with the 
noise regulations is achieved. 

Noise impacts will be managed to 
ensure compliance with the 35 dBA 
boundary set for the site. 

A Noise Management Plan has been 
included in the Operational 
Environment Management Plan. 

Noise levels from operation of the 
proposal will comply with the target 30 
dB(A) at residential locations as per 
the Environmental Protection (Noise) 
Regulations 1997 under all conditions.  
Noise attenuation measures will 
ensure that the noise levels will not 
significantly exceed 35 dB(A) at the 
SCA boundary near the Collie – 
Williams Road. 

Greenhouse Gas 
Emissions 

Ensure that potential greenhouse gas 
emissions are adequately addressed 
in the planning/design and operation of 
the proposed power station. 

Global greenhouse gas emissions are 
accepted as contributing to global 
warming, with consequential 
environmental impacts. 

The Proposal (coal fuel only) will emit 
approx 3 087 000 tonnes CO2e/yr.  
This is equivalent to about 0.55% of 
the Australian total.  The Proposal will 
add about 0.006% of the total global 
emissions. 

The following management strategies 
will be implemented: 

� implement best practicable thermal 
efficiency design and operating goals 

� design of the facility to enable 
carbon capture technology to be 
retrofitted when it becomes viable 

� participate in the Emissions Trading 
Scheme under the national Carbon 
Pollution Reduction Scheme. 

A Greenhouse Gas Management Plan 
has been prepared. 

The proposed power station is the 
optimum configuration presently 
available to meet the SWIS 
requirements with minimum GHG 
emission potential.  The incorporation 
of carbon capture readiness will 
ensure that the proposal can 
contribute appropriately to the national 
abatement of GHG emissions, in line 
with the overall aspirational State 
Government GHG reduction targets, 
as and when the technologies become 
commercially applicable. 
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Key Environmental 
Factor 

Management Objectives Potential Impacts Key Management Measures Expected Outcome 

Water Resources Minimise the impact on natural water 
resources by minimising water 
consumption and reusing wastewater 
where feasible. 

The availability of water in the Collie 
Basin has been the subject of several 
reviews over recent years.  
Groundwater provides the major 
source of water to the coalmines, 
power stations, domestic and stock 
watering, and maintains the river pools 
and associated environment.  All the 
mines extend below the water table 
and dewatering of the aquifers has 
taken place for many decades. 

Groundwater currently serves as the 
water supply to power stations from 
both mine dewatering operations and 
water supply wellfields. 

The proposed power station expansion 
requires an average 6.5 GL/yr 
(depending on the water quality, and 
plant availability). 

It is proposed to utilise mine 
dewatering water that will be available 
to meet the full demand of the plant 
during the initial phase of the project 
life.  The potential environmental 
impacts of use of this water are 
negligible.  The longer term prognosis 
for availability of dewater product is 
uncertain and contingency plans will 
be necessary to ensure security of 
supply. 

If a water supply utility (as proposed 
by the Department of Water) begins 
operation in the Collie Basin, the 
Proposal would source water from that 
utility as an alternative to mine 
dewatering, if required. 

The water requirements for the 
proposal will be nominally supplied 
from mine dewatering, unless a water 
distribution and disposal utility 
commences operation in the Collie 
Basin as proposed by the DoW, in 
which case water would be taken from 
that utility under contract.  
Infrastructure such as pipelines and 
storage ponds in place for Bluewaters 
Phases I and II will be shared and do 
not form part of this proposal.  Power 
stations in the Collie region currently 
operate under the WA Cabinet 
approved principle that the primary 
use of groundwater resources (via 
mine dewatering) in the area is for 
power generation (CWAG 1996, 
1999). 

However, as there is some uncertainty 
on the part of the Department of Water 
as to the ability of mine dewatering to 
provide a reliable supply for the life of 
the project, particularly in the out 
years, a water supply strategy has 
been developed to address this issue. 

Griffin Power would comply with future 
alternative management strategies 
adopted by Government. 

The water supply strategy for the 
expansion is in accordance with the 
EPA objective for this factor.  The 
environmental outcome is expected to 
be within the outcomes currently 
approved for the mining operations as 
the source of water supply to the 
project. 

The water resource pollution potential 
of the project is limited and 
management of potentially polluting 
substances will be undertaken to 
prevent discharge of contaminated 
water to the environment and to 
maximise the potential for reuse. 
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Key Environmental 
Factor 

Management Objectives Potential Impacts Key Management Measures Expected Outcome 

Terrestrial 
Environment 

Maintain the abundance, diversity and 
geographic distribution of terrestrial 
fauna. 

Protect Specially Protected 
(Threatened) Fauna, consistent with 
provisions of Wildlife Conservation Act 
1950. 

Maintain the abundance, species 
diversity, geographic distribution and 
productivity of vegetation communities. 

Protect Declared Rare and Priority 
Flora, consistent with the provisions of 
the Wildlife Conservation Act 1950. 

No significant impacts on terrestrial 
fauna are expected at the plant site as 
it is largely cleared. 

The vegetation contains several 
potential habitat trees for two listed 
threatened species: Baudin’s Black 
Cockatoo and Carnaby’s Black 
Cockatoo.  Ten potential habitat trees 
will be removed from the plant site as 
a consequence of the Proposal. 

There may also be indirect impacts on 
fauna in habitat adjacent to the site 
from factors such as noise.  

The remnant vegetation has been 
surveyed to confirm the presence of 
the habitat trees, and replacement 
artificial nesting boxes will be 
constructed and placed within nearby 
suitably vegetated areas, in 
consultation with the Department of 
Environment and Conservation and 
the Department of the Environment, 
Water, Heritage and the Arts. 

Due to the relatively small area of 
vegetation to be cleared, its degraded 
condition, proximity to State Forest 
and that a nesting box program can be 
implemented using the principles 
outlined for the Ewington I mine, the 
proposal will not adversely affect the 
abundance, diversity, geographic 
distribution and productivity of native 
flora and fauna. 

Saline Wastewater Disposal; 

Marine Environment Maintain the marine ecological 
integrity and biodiversity. 

Ensure that any impacts on locally 
significant marine communities are 
avoided. 

The volume of saline wastewater 
generated from the proposed 
expansion would depend on the 
quality of supply water.  It is 
anticipated about 700 kL/d 
(0.25 GL/yr) of wastewater of salinity 
less than 20 000 mg/L would be 
discharged as a direct discharge from 
the proposal. 

Modelling and subsequent monitoring 
of the effects of wastewater 
discharged into the marine 
environment has demonstrated that 
adequate dilution can be achieved to 
meet environmental guidelines based 
on a 99% level of protection. 

Construction impacts on the shoreline 
and seabed will be temporary and 
managed to ensure minimal to zero 
impact on sensitive marine species. 

The marine outfall location and diffuser 
will be designed to ensure 
environmental guidelines will be met, 
based on a 99% level of protection. 

Discharges will comply with any 
required environmental licences. 

A Marine Outfall Construction 
Management Plan has been 
developed as part of the Construction 
Environmental Management Plan to 
ensure mitigation of construction 
impacts. 

A Saline Wastewater Management 
Plan has been developed as part of 
the Operational Environmental 
Management Plan.  This includes 
design strategies for the pipeline and 
various monitoring strategies for the 
saline discharge line. 

The construction activities will result in 
zero to minimal impact on the marine 
or shoreline environmental values. 

Based on the results of the near-field 
and far-field modelling, the disturbance 
to the BPPH within guideline 
parameters and the proposed 
management actions; saline 
wastewater disposal via an ocean 
outfall from Bluewaters will not 
adversely affect environmental values 
or the health, welfare and amenity of 
people and land uses. 
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Key Environmental 
Factor 

Management Objectives Potential Impacts Key Management Measures Expected Outcome 

Terrestrial 
Environment 

Maintain the abundance, diversity and 
geographic distribution of terrestrial 
fauna. 

Protect Specially Protected 
(Threatened) Fauna, consistent with 
provisions of Wildlife Conservation Act 
1950. 

Maintain the abundance, species 
diversity, geographic distribution and 
productivity of vegetation communities. 

Protect Declared Rare and Priority 
Flora, consistent with the provisions of 
the Wildlife Conservation Act 1950. 

The terrestrial impacts of the pipeline 
will be of a temporary nature, in an 
area previously disturbed for the 
construction of the Collie A saline 
wastewater discharge pipeline.  There 
were no trees within the proposed 
alignment with nesting hollows or were 
large enough or old enough to form 
significant habitat hollows in the near 
future.  Marri and Banksia tree species 
adjacent to the route are used by the 
Black Cockatoo species for foraging 
and will be avoided by the pipeline 
alignment. 

Strict management procedures for the 
construction of the pipeline are 
outlined in the Construction 
Environmental Management Plan.  
These include the following specific 
management plans: 

� Flora and Vegetation Management 
Plan 

� Weed and Dieback Management 
Plan 

� Fauna Management Plan 

� Soil Management Plan 

� Acid Sulphate Soil Management 
Plan 

� Rehabilitation Management Plan  

Due to the relatively small area of 
vegetation to be cleared, its degraded 
condition and that most of the 
proposed route is within an existing 
easement, and with management as 
prescribed, the proposal will not 
adversely affect the abundance, 
diversity, geographic distribution and 
productivity of native flora and fauna. 
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Chapter 1 Introduction and the proposal 

1 INTRODUCTION 

Griffin Power 3 Pty Ltd (Griffin Power) is proposing to expand the Bluewaters Power Station 
(Bluewaters) near Collie, by constructing and operating an additional two generator units comprising 
boilers, steam turbine, generator and associated balance of plant.  The expansion is known as 
Bluewaters Phases III and IV (the proposal), with a capacity for each Phase to produce 229 MW of 
base load power (208 MW net output) and is additional to the Phase I and II generator units currently 
under construction on the site. 

This document is a Public Environmental Review (PER) of the Griffin Power proposal and has been 
prepared for assessment by the Environmental Protection Authority (EPA) under Part IV of the 
Environmental Protection Act 1986 (EP Act).  This PER has been prepared in accordance with EPA 
Environmental Impact Assessment Administrative Procedures 2002. 

1.1 BLUEWATERS PHASES III AND IV PROJECT 

1.1.1 Location 

Bluewaters is located approximately 4.5 km east of Collie in the south west of Western Australia, 
about 100 km south of Perth (Figure 1.1).  The power station is located within the Coolangatta 
Industrial Estate (Figure 1.2) at Lot 8, Wellington Location 796, which is freehold land owned 
by W.R. Carpenter Agriculture Pty Ltd, a member of the Griffin Group of Companies.  The Phase III 
and IV expansion will be adjacent to Bluewaters Phases I and II and the Griffin Coal Ewington I Mine 
(Figure 1.2).  Bluewaters I is operational and Bluewaters II is under construction. 

A proposed ocean outfall pipeline to discharge cooling blowdown water would be co- located within 
the easement containing the existing Collie Power Station ocean outfall, which traverses the Shires of 
Collie, Dardanup and Harvey (Figure 1.1).  The ocean outfall discharges into the Indian Ocean north 
of the Leschenault Inlet at Buffalo Road where the pipeline deviates from the existing easement over a 
short distance, to discharge at a location sufficiently removed from the existing outfall to ensure no 
overlapping impacts. 

1.1.2 Description 

The Griffin Group operates a number of subsidiary companies, including Griffin Power 3 Pty Ltd 
(Griffin Power) which is the proponent for the Phase III and IV proposal. 

The Bluewaters Phase I and II Projects were assessed separately under Part IV of the EP Act, each at 
the level of PER.  The Minister for the Environment issued Ministerial Statement 685 on 24 August 
2005 enabling the Phase I proposal to be implemented.  Ministerial Statement 724 was issued on 24 
May 2006 enabling the Phase II proposal to be implemented. 

Phases I and II are currently under construction.  A number of minor changes to the approved 
Bluewaters Phase I and II projects have been proposed and approved by the Minister for the 
Environment under section 45C of the EP Act, and further minor changes are currently being assessed. 
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Bluewaters (currently comprising Bluewaters Phases I and II) was designed for expansion in modular 
phases in order to grow with the demands of the Western Australian electricity market and as such, 
Phases III and IV have been proposed and will be able to share existing infrastructure.  Coal from the 
adjacent Ewington Mining Operations (owned and operated by The Griffin Coal Mining Company 
Limited) will supply the proposal with fuel.  In addition to the generating unit component of this 
proposal, an ocean outfall may be required to dispose of cooling tower blowdown.  A number of 
options for disposal of blowdown are currently being investigated (refer to Chapter 1 Section 6.6.2); 
however, for the purposes of this environmental impact assessment, an ocean outfall comprises part of 
the proposal. 

1.2 THE PROPONENT 

The proponent for the proposal is Griffin Power 3 Pty Ltd.  The address is: 

Griffin Power 3 Pty Ltd 
Level 15, 28 The Esplanade 
PERTH   WA.  6000 
ACN: 002 015 545 
Telephone: (08) 9261 2800 
Facsimile: (08) 9486 7330 
Website: www.griffinenergy.com.au 

 

The key contact for this proposal is: 

Wayne Trumble 
EGM Power Generation 
The Griffin Group 
Level 15, 28 The Esplanade 
PERTH   WA.  6000 
Telephone: (08) 9261 2800 
Facsimile: (08) 9486 7330 
Email: wayne.trumble@thegriffingroup.com.au 
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Figure 1.1 Regional location of the Bluewaters Phases III and IV proposal 
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Figure 1.2 Location plan 
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2 PURPOSE AND SCOPE OF THIS DOCUMENT 

The purpose of this document is to present a description of the principal components of the proposal 
(including environmental impact assessment, mitigation and management measures) being tendered by 
Griffin Power, for the consideration of the EPA at the level of PER. 

The proposal has also been determined to be a ‘controlled action’ under the Commonwealth 
EPBC Act, because of potential impacts on listed threatened species and communities and listed 
migratory species.  The Commonwealth has accredited the Western Australian impact assessment 
process under the bilateral agreement between the Commonwealth and Western Australian 
Government and this proposal is being assessed under the provisions of that agreement.  This PER 
document incorporates specific consideration of the Matters of National Environmental Significance 
in terms of management of the potential impacts on those species listed under the EPBC Act. 

2.1 STRUCTURE OF THIS DOCUMENT 

This PER is structured as follows: 

Chapter 1 – Introduction, proposal description and overview of existing environment. 

Chapter 2 – Stakeholder consultation, environmental principles, sustainability and assessment of 
minor environmental factors. 

Chapter 3 – Assessment and management of key environmental factors associated with the generator 
units on the power station site. 

Chapter 4 – Assessment and management of key environmental factors associated with a saline 
wastewater disposal pipeline and marine outfall. 

Chapter 5 – Assessment and management of Matters of National Environmental Significance. 

Chapter 6 – Proposed environmental management framework, key management actions and proposed 
environmental conditions. 

In addition, draft environmental management plans have been prepared for the construction phases of 
the proposal and are presented in the following Appendices: 

Appendix 1 – Construction Environmental Management Plan (CEMP) 

Appendix 2 – Operational Environmental Management Plan (OEMP) 

Appendix 3 – Greenhouse Gas Management Plan 

The reports by specialist consultants on the various technical studies undertaken to support the 
preparation of his PER are presented in additional Appendices. 
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3 JUSTIFICATION OF PROPOSAL 

Following a series of power shortages in Western Australia, in January 2003 the State Government 
embarked on a program to reform the State’s electricity industry.  The vision was to create a 
competitive electricity market to encourage private sector investment, improve reliability of supply 
and place downward pressure on prices.  This resulted in the opportunity for companies such as The 
Griffin Group to invest in power generation projects.  In response, The Griffin Group is developing a 
balanced portfolio of energy-producing facilities throughout Western Australia, employing the use of 
various technologies, including wind farms, and gas and coal-fired power stations. 

A review of the future role of coal in providing energy in Western Australia was undertaken by E3 
(2008a).  The E3 (2008a) report notes that the analysis supporting the 2007 Statement of Opportunities 
Report by the WA Independent Market Operator (IMO 2007) indicates that electricity consumption is 
forecast to grow at 2.2% per annum on average over the period 2007/08 to 2016/17.  Maximum 
demand is forecast to grow at 3.3% over this period, leading to projected long-term energy and 
capacity shortfalls that will need to be overcome if energy security is to be maintained. 

Figure 1.3 (from IMO 2007) illustrates the projected capacity shortfall against Independent Market 
Operator reserve margins required to maintain energy security. 

Figure 1.3 Expected annual increase in forecast demand 

 

Figure 1.4 (from IMO 2007) illustrates projected sent-out energy in the South West Integrated System 
(SWIS) to 2016/17.  Over this period, forecast energy is expected to grow at approximately 2.2% on 
average per annum (3.5% under the high growth scenario and 1.4% under the low growth scenario). 
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Figure 1.4 Forecast sent-out energy 

 

The SWIS faces a dual challenge to not only satisfy predicted growth but also upgrade ageing 
equipment presently in service.  Griffin Power has identified an opportunity to develop the proposal, 
consistent with the predicted electricity requirements of the SWIS. 

3.1 ALTERNATIVE TECHNOLOGY OPTIONS CONSIDERED 

Griffin Power considered a range of alternative technologies for the proposal and those considerations 
are discussed briefly below.  The technology selection is discussed in detail in Chapter 3 Section 3.4. 

Griffin Power has considered the potential to utilise the full range of alternative power station 
technologies currently commercially available to supply base load increments of about 200 MW into 
the SWIS.  The Griffin Power analysis covered gas versus coal-fired power stations, renewable energy 
technologies and emission reduction technologies. 

Wind systems are considered an inappropriate technology for the provision of base load power at the 
proposed scale, given the intermittent nature of their production.  The current price and delivery 
constraints of gas mitigates against the use of this fuel in the relevant timeframe. 

A range of coal technologies were examined and evaluated (E3 2008b).  These included: 

• subcritical pulverised coal 

• supercritical pulverised coal 

• ultra-supercritical pulverised coal 

• fluidised bed technologies 

• gasification technologies. 
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The technologies were evaluated in terms of availability of fuel source, equipment and the extent to 
which the technology has been proven.  In summary, the findings of the evaluation were: 

1. The relatively small size and the unique peak/off-peak load distribution of the SWIS limits 
optimal unit capacity size to less than 320 MW. 

2. Supercritical technologies, although proven and cost competitive in larger installations, do not 
appear to be commercially viable in sizes less than 600 MW. 

3. Integrated Gasification Combined Cycle (IGCC) technologies are not sufficiently mature 
technologies for implementation. 

4. Fluidised bed technologies are under consideration.  During feasibility and design, Griffin will 
evaluate the commercial viability of this option. 

It is considered that the proposed subcritical pulverised coal power station, incorporating 
desulphurisation technology and carbon capture readiness, is the optimum presently available solution 
to meet the SWIS requirements.  For the proposed size, Bluewaters is the first power station in 
Australia utilising these technological improvements and is understood to represent best practice for 
power stations of this size. 

3.2 PROPOSAL JUSTIFICATION 

The small size of the Western Australian electricity network, in terms of overnight load, results in 
power stations with unit sizes of greater than or equal to 250 MW generally having their output 
reduced overnight and during times of low demand.  During these periods of reduced demand, the 
electricity system cannot cope with the unexpected loss of a major generating unit.  The system must 
maintain spinning reserve equal to the largest unit on the system to ensure security of supply.  The 
largest unit is required to carry a disproportionate share of the cost of this spinning reserve.  This has a 
significant impact on the economic viability of a power station and also the maximum size of the 
generating units that can be used.  The addition of two 229 MW units will provide the required 
substantial increase in base load capacity using an appropriate sized unit matching the size of the 
overnight load restrictions on the SWIS system (E3 2008b). 

An analysis of the potential role of gas, coal and renewable energy technologies in meeting anticipated 
electricity generation shortfalls in Western Australia was undertaken by E3 (2008a), and concluded the 
following: 

1. Economic growth in WA is expected to lead to sustained growth in electricity demand.  This 
growth is projected to lead to a capacity shortfall in the SWIS of over 1000 MW and an energy 
shortfall of up to 7000 GWh in 2016/17. 

2. In the short-term, gas supply to support new power generation projects in WA is constrained by a 
combination of fully contracted gas supplies, limited pipeline capacity and gas prices. 

3. In the medium-term, gas supplies for power generation projects in WA are dependent on the 
commercialisation of new gas fields during 2010 and 2011 and resolution of gas pipeline 
constraints.  There are significant uncertainties associated with both. 

4. Long-term domestic gas supply is heavily dependent on commercialisation of major liquefied 
natural gas export projects.  Any domestic gas from such projects under the domestic reservations 
policy is likely to be benchmarked to international gas prices, which are likely to climb steeply in 
the years ahead as global oil and gas supplies struggle to keep up with global demand. 
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5. Renewable energy generation continues to be more expensive than conventional fossil fuel 
generation, however costs are anticipated to fall with time.  A combination of the proposed 
Federal renewable energy target and national emissions trading scheme will lead to significant 
growth of renewable energy generation in WA.  In spite of this growth, independent analysis 
(E3 2008a) indicates that fossil fuel generation will continue to play a critical role in maintaining 
security of supply over the next 30 years. 

Under these circumstances, coal power generation will continue to play an important role in 
maintaining security of supply. 

Bluewaters will: 

1. Provide efficient use of significant local fuel resources and will utilise state-of-the art technology 
for power stations of this size. 

2. Be the most efficient power station in Western Australia, replacing older, less efficient (higher 
polluting) plants being retired on the SWIS. 

3. Provide a reliable source of electricity to meet the growth in energy requirements of Western 
Australia given the uncertainty surrounding availability of new supplies of domestic gas for 
power generation in the southwest of the State in the short-term and medium term. 

3.3 BENEFITS OF THE PROPOSAL 

The proposal will provide substantial benefits to Western Australia in terms of the area serviced by the 
Western Power SWIS, in providing for a secure electricity supply to meet the growing demands of this 
region and supporting economic and social development.  Secure power supplies are a basic 
requirement for sustainable economic development, and are an essential requirement for maintaining 
the quality of life that Western Australians take for granted. 

Construction and operation of Bluewaters will provide significant economic and social benefit to the 
local, regional, State and National economies.  These benefits include: 

• increased employment opportunities 

• training and development opportunities 

• greater utilisation of existing social infrastructure 

• increased business opportunities. 
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4 ENVIRONMENTAL IMPACT ASSESSMENT PROCESSES 

4.1 WA ENVIRONMENTAL IMPACT ASSESSMENT PROCESS 

The proposal was referred to the EPA under section 38 of the EP Act on 14 March 2008.  On 21 April 
2008, the EPA advised it would formally assess the proposal at the level of PER with an eight week 
public review period.  Following appeals against the level of assessment, on 16 July 2008, the Minister 
confirmed that the level of assessment would be PER, with an eight-week public review period. 

An Environmental Scoping Document was prepared for EPA approval of the scope of assessment of 
the proposal as well as providing an indicative timeline for the assessment process.  The draft 
Environmental Scoping Document was submitted to the EPA in late June 2008 and included a 
summary of the potential environmental impacts, an evaluation of their significance based on a risk 
assessment, and possible management responses, proposed scope of work to obtain information for the 
PER, key legislation, stakeholder consultation program, proposal and assessment schedule.  The 
Environmental Scoping Document was conditionally approved by the EPA on 11 December 2008. 

The PER is intended to provide the EPA, the public and other government agencies with an 
understanding of the proposal, its potential environmental impacts and the environmental management 
measures and commitments required to ensure the EPA management objectives for each 
environmental factor are met. 

This PER is subject to an eight week public review period.  At the end of this period, issues raised in 
written submissions from the public and government agencies are collated and provided to Griffin 
Power, who responds to the issues raised in the submissions.  The EPA then undertakes an assessment 
of the PER document, submissions and the proponent responses to submissions.  The EPA will 
provide an assessment report (bulletin) to the Minister for the Environment.  The EPA bulletin is made 
publicly available and any person has the right to appeal, within 14 days, against the recommendations 
of that report.  The Minister for the Environment will then, in consultation with other relevant 
Ministers, decide whether or not the proposal should be implemented and, if so, under what 
conditions. 

4.2 COMMONWEALTH ENVIRONMENTAL IMPACT ASSESSMENT PROCESS 

The proposal was referred to the Commonwealth Minister for the Environment, Water, Heritage and 
the Arts (DEWHA) under the EPBC Act on 14 March 2008.  On 27 May 2008, the Department 
advised that the action was considered to be a ‘controlled action’ under the EPBC Act, requiring 
assessment.  The Federal Minister for the Environment has agreed that the level of assessment of PER 
is appropriate and the proposal can be assessed under the provisions of the Western 
Australian/Commonwealth Assessment Bilateral Agreement. 

The environmental impact assessment process for a PER level of assessment undertaken under the 
Bilateral Agreement is shown in Figure 1.5. 
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Figure 1.5 Parallel processing of EP Act approvals and EPBC Act processes (Bilateral 

Agreement) 
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5 RELEVANT LEGISLATION AND POLICY 

5.1 WESTERN AUSTRALIAN LEGISLATION, POLICY AND STRATEGIES 

The current Western Australian State legislation applicable to the proposal includes: 

• Aboriginal Heritage Act 1972 

• Agriculture and Related Resources Protection Act 1976 

• Bush Fires Act 1954 

• Conservation and Land Management Act 1984 

• Dangerous Goods Safety Act 2004 

• Electricity Corporation Act 1994 

• Environmental Protection Act 1986 

• Environmental Protection (Noise) Regulations 1997 

• Land Administration Act 1997 

• Local Government Act 1995 

• Mining Act 1978 

• Occupational Safety and Health Act 1984 

• Planning and Development Act 2005 

• Rights in Water and Irrigation Act 1914 

• Soil and Land Conservation Act 1945 

• Water Authority Act 1984 

• Waterways Conservation Act 1976 

• Wildlife Conservation Act 1950. 

The Electricity Corporation Act 1994 requires that electricity providers: 

• minimise the Verve (formerly Western Power) total delivered cost of electricity 

• maintain the safety and reliability of the SWIS. 

In addition to existing legislation, the following government agency strategies and policies are of 
relevance to the environmental assessment and management of this proposal: 

• Western Australian State Sustainability Strategy (Government of Western Australia 2003) 

• Western Australian Greenhouse Strategy (Government of Western Australia 2004a) 

• Cabinet endorsed Collie Basin Water Resource Management Plan prepared by the Collie Water 
Advisory Group (CWAG 1996, 1999). 
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Specific EPA Guidance Statements and Position Statements that are of relevance to individual factors 
are discussed on a factor-by-factor basis in Chapter 3 and Chapter 4. 

5.2 COMMONWEALTH LEGISLATION, POLICIES AND STRATEGIES 

Commonwealth legislation relevant to the project includes: 

• Environment Protection and Biodiversity Conservation Act 1999 

• National Greenhouse and Energy Reporting Act 2007 

• National Environmental Protection Council Act 1994 

• Native Title Act 1993. 

The National Greenhouse and Energy Reporting Act 2007 (NGER Act) establishes a single, national 
system for reporting greenhouse gas emissions, abatement actions, and energy consumption and 
production by corporations.  The NGER Act also lays the foundation for the proposed Carbon 
Pollution Reduction Scheme.  As from 1 July 2008 it is mandatory for corporations emitting above 
125 000 tonnes carbon dioxide equivalents per annum (t CO2-e/yr), or 25 000 t CO2-e/yr for a facility, 
to register and report annually under the NGER Act. 

The following national strategies are also relevant to the proposal: 

• Carbon Pollution Reduction Scheme Green Paper (Australian Government 2008a) 

• Intergovernmental Agreement on the Environment (Australian Government 2008c) 

• Securing Australia’s Energy Future (Australian Government 2004) 

• National Strategy for Conservation of Australia’s Biological Diversity (Australian Government 
1996) 

• National Strategy for Ecologically Sustainable Development (Australian Government 1992). 

• National Conservation Strategy for Australia (Australian Government 1983) 

International agreements or treaties that may directly or indirectly affect this project include: 

• Convention on Biodiversity 

• China-Australia Migratory Birds Agreement (CAMBA) 

• Montreal Protocol on Substances that Deplete Ozone Layer 

• Japan-Australia Migratory Birds Agreement (JAMBA) 

• United Nations Framework Convention on Climate Change and Kyoto Protocol. 



   

st rategen  Public Environmental Review 

TGG07066 Bluewaters Phases III and IV EIA Final.doc 1-14 Chapter 1 

6 PROPOSAL DESCRIPTION 

6.1 PROPOSAL OVERVIEW 

The proposal comprises the Phase III and IV expansion of Bluewaters, where Phases I and II are 
currently under construction.  The key components of the proposal involve: 

• two additional phases, each consisting of one 229 MW (gross output) subcritical base-load coal-
fired generator unit located adjacent to the Bluewaters Phase I and II units 

• use of desulphurisation technology to reduce sulphur dioxide (SO2) emissions 

• plant designed so that carbon capture technology can be utilised when the technology becomes 
commercially viable 

• cooling towers 

• two stacks approximately 150 m high, which will be shared between the four generator units (and 
will replace the existing stacks for Bluewaters Phases I and II) 

• ash silo 

• various support facilities and infrastructure (e.g. extra roads, conveyors, pipelines for water and 
liquid fuel and connections to the substation) 

• 63 km pipeline to ocean outfall at Leschenault Inlet, for disposal of cooling tower blowdown (if 
required) 

• fuel sources (initially from Ewington Mining Operations) 

• utilisation of various infrastructure components available from Bluewaters Phases I and II 
including: 

• coal conveyors (from Ewington Mining Operations) 

• coal storage and handling facilities 

• wastewater treatment plant (with augmentation) 

• water storage ponds and tanks 

• package sewage treatment plant 

• site substation 

• liquid fuel storage facilities (with augmentation) 

• workshops, offices and site infrastructure such as roads. 

The key components of the proposal are described in Chapter 1 Section 6.4 through Section 6.8.  Key 
characteristics of the proposal are described in Table 1.1 in Chapter 1 Section 6.2.  The layout of the 
existing and proposed Bluewaters facility is shown in Figure 1.6. 

Construction of the Project is proposed to commence in September 2009, with commissioning of 
Bluewaters Phase III by October 2012 and Phase IV by October 2013. 
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Figure 1.6 Approved and proposed Bluewaters facility 
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6.2 KEY PROPOSAL CHARACTERISTICS 

The key characteristics of the proposal are presented in Table 1.1.  The key characteristics presented 
vary from those presented in the EPA approved Scoping Document in accordance with 
Recommendation 4.2.5 in Review of the Environmental Impact Assessment Process in Western 

Australia (EPA 2009): “In the key characteristics table there should be a preference for describing the 

permitted environmental footprint rather than the design attributes of the proposal.  Design attributes 

should be included where they are related to the environmental impacts of the proposal.” 

The characteristics presented in Table 1.1 accordingly represent the same proposal as presented in the 
Scoping Document, but with the focus being on the environmental footprint rather than the design 
attributes, unless those attributes are related to the environmental impacts of the proposal. 

Table 1.1 Key characteristics table 

Aspect Description 

General  

Proponent Griffin Power 3 Pty Ltd 

Proposal Description Construct and operate two 229 MW pulverised coal power base load units, and marine outfall 
and pipeline as part of planned expansion of the Bluewater Power Station project. 

Proposal Location Coolangatta Industrial Estate, Collie (adjacent to Bluewaters phases I and II) 

Construction period 3 years (approx) 

Life of Proposal 30 years (nominal) 

Plant Operating Hours  24 hours  7 days (8000 hours [92% Availability over life of project]) 

Power Generation 1 676 314 MWh (1 667 932 to 1 661 227 MWh sent out) 

Facility Footprint 

Vegetation Clearing 

27.1 ha (power station) plus 118 ha (marine outfall and pipeline) 

Approximately 26.3 ha (4.27 ha for power station, 22 ha for pipeline [regrowth]) 

Inputs 

Fuel Usage  

Coal 

 

1 666 224 tpa (approx). 

Water Supply 6.5 GL/yr (annual average based on 92% operating availability) 

Outputs 

Liquid Wastes  

• Saline Cooling Water 
 

• Wastewater 

 

Estimated 0.25 GL/yr (Disposal: Collie A or independent ocean outfall pipeline or Department 
of Water utility) 

Up to 15 kL/day during construction and up to 0.3 kL/day during operation) 

Solid Wastes Estimated 300 000 tpa of ash assuming an average ash content of 18% in feed coal. 

(Disposal: Co-disposal with Ewington Mining Operations mine waste)  

Gaseous Emissions • carbon dioxide  

• oxides of nitrogen 

• sulphur dioxide  

• particulate matter  

• carbon monoxide  

• polycyclic aromatic hydrocarbons 

• volatile organic compounds 
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Aspect Description 

Saline wastewater disposal marine outfall and pipeline (if required) 

Quantity and Quality Up to 10 ML/d <3000 mg/L TDS (worst case with other contributors to discharge) 

Expected discharge from Bluewaters III and IV alone: 0.7 ML/d at 9200 mg/L TDS 

Pipe (terrestrial, from 
Bluewaters Power Station to 
beach crossing) 

Approx. 63 km long (below ground except at selected watercourse crossings) and 
constructed using open cut/trench and horizontal directional drilling in coastal dunes and 
selected watercourse crossings depending on geotechnical conditions and cultural heritage 
issues 

Outlet Pipe and Diffuser 
(marine) 

Approx. 650 m long pipe including a 110 m long diffuser and constructed using open cut 
trenching on the sea bed 

Outlet Diffuser Approx 110 m long 

Marine Habitat Loss 0.72 ha (temporary during construction) 

 

6.3 FINAL CONFIGURATION  OF GENERATING UNITS 

A range of factors will affect the final configuration of the generating units, including commercial 
considerations and available technologies.  A key issue is the limited availability of companies able to 
design and construct power stations, and the significant global demand for their services.  Flexibility 
regarding the final configuration of the units needs to be retained by Griffin Power to enable 
engagement of a supplier willing and able to build an appropriately priced product within the required 
timeframes.  In addition, the technology for enabling carbon capture readiness is progressively 
developing.  Flexibility in the configuration of the units is required to enable the most modern and 
appropriate technology to be adopted such that the opportunities for improved environmental 
efficiencies and for carbon capture and sequestration readiness are maximised in the final unit 
selection and design. 

For the purposes of this impact assessment, the environmental impacts related to the configurations of 
the generating unit are considered to represent the “worst case”.  The final configuration will not cause 
impacts greater than those presented in this PER. 

6.4 COAL-BASED POWER GENERATION 

Historically, coal-fired power stations used stoker arrangements to burn the coal in a similar way to 
locomotives.  As the boiler sizes increased and increased plant efficiency was sought, power station 
operators started to burn pulverised coal.  Today, pulverised coal technology remains the most widely 
employed technology for new coal-fired generation facilities. 

Crushed coal initially from the Ewington Processing Facility located 3.5 km southeast of the Proposal 
will be delivered to the coal storage stockpile or direct to the mill bunkers via covered conveyor.  The 
coal is then ground to a fine powder (pulverised) in the mills. 
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A heated air stream moves the fuel pneumatically to the burners.  The fuel is then blown into the boiler 
furnace and combusted.  Combustion temperatures are typically around 1300°C.  The heat generated 
by burning the fuel is absorbed by water flowing through tubing surrounding the combustion zone of 
the boiler and turns the water into steam.  The steam is then superheated and routed to the high-
pressure section of the turbine, where some heat energy is turned into mechanical energy.  The steam 
then returns to the boiler and is reheated.  After reheating, the steam flows through the intermediate 
pressure and then onto the low-pressure sections of the turbine to convert more of the heat energy to 
mechanical energy.  The turbine drives an electrical generator, converting the mechanical energy to 
electrical energy. 

Steam discharged from turbine exhaust flows through the condenser and condenses back to water, 
before returning to the boiler.  The condenser is a non–contact heat exchanger that transfers heat from 
the steam to the cooling water.  The heated water from the condenser is cooled by evaporation in 
cooling towers.  The combustion gases are cooled in an economiser section by incoming feed water to 
the boiler and in air pre-heaters by the incoming combustion air.  The gases are then cleaned by 
exiting via the stack.  The electrical energy is delivered to step–up transformers that typically increase 
the voltage from approximately 17 kV to 330 kV.  The electrical energy is then transferred to a 
Western Power sub station via a 100 or 400 m line for each unit (shared with Bluewaters Phases I and 
II respectively) or via underground cables.  From the sub station, electrical energy flows into the SWIS 
for distribution to customers. 

Subcritical pulverised fuel is the predominant coal combustion technology used worldwide, and is 
thoroughly proven with over 40 years of operational experience.  The plant configuration chosen for 
the proposal is based on the latest technology and commercially available components. 

Figure 1.7 outlines a typical configuration of a coal-fired power station. 

6.4.1 Plant design standards 

Building and operating a safe, secure, reliable and environmentally responsible power station can only 
be achieved by adopting best practice standards appropriate to the technology that will be used in the 
plant.  With these objectives in mind, Griffin Power has chosen to use the Australian Greenhouse 
Office Generator Efficiency Standards, Technical Guidelines, (AGO 2006) as the primary design 
guidance note for the proposal.  In addition, the proposal design team will be guided by the Western 
Australian EPA Guidance Statement No. 55 Implementing Best Practice in proposals Submitted to the 

Environmental Impact Assessment Process (EPA 2003), when selecting standards to apply to the 
proposal design. 

The proposal has adopted desulphurisation technology representing best practice in terms of sulphur 
emissions control. 

The power station will be designed to allow the addition of carbon capture technology when this 
technology is proven commercially viable and can enable the power station to become a low emissions 
power station.  See Chapter 3 Section 3.5.1 for a fuller description of carbon capture readiness as 
intended to be applied to the Proposal. 
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Figure 1.7 Typical configuration of a coal-fired power station 
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6.4.2 Coal handling 

Crushed coal, initially from the Ewington Processing Facility located 3.5 km southeast of the proposal, 
will be delivered to the coal storage stockpile or direct to the mill bunkers via covered conveyor.  In 
the mills, the coal is ground to a fine powder to form a pulverised fuel. 

6.4.3 Steam and electricity generation 

A heated air stream from the primary air fan moves the pulverised fuel pneumatically to the burners.  
The fuel is then blown into the boiler furnace and combusted.  Additional air is supplied to the steam 
generator furnace by the forced draft fans.  The control and combustion protection system regulates 
the mixture of fuel and air for stable and safe combustion.  Combustion temperatures are typically 
around 1300°C.  The heat generated by burning the pulverised fuel is absorbed by water flowing 
through tubing surrounding the combustion zone of the boiler and turns the water into steam.  The 
steam is then superheated and routed to the high-pressure section of the turbine, where some heat 
energy is turned into mechanical energy.  The steam then returns to the boiler and is reheated.  After 
reheating, the steam flows through the intermediate-pressure cylinder/stage and then onto the low-
pressure cylinder/stage to convert more of the heat energy to mechanical energy.  The turbine drives 
an electricity generator, converting the mechanical energy to electrical energy. 

The annual power generation will be 1 700 GWh, however , flue gas desulphurisation is expected to 
reduce the sent out electricity by between 0.5 and 0.9%.  The sent-out thermal efficiency of the plant 
will be approximately 36.4% (gross generation and Higher Heating Value [HHV] with an expected 
annualised availability of 92%, consistent with best practice). 

Steam discharged from the low-pressure cylinder/stage flows through the condenser and condenses 
back to water, before returning to the boiler.  The condenser is a non-contact heat exchanger that 
transfers heat from the steam to the cooling water.  The cooling water is cooled in cooling towers. 

The electrical energy is delivered to step-up transformers that typically increase the voltage from 
approximately 17 kV to 330 kV.  The electrical energy is then transferred to a Western Power 
substation (Figure 1.2).  From the substation, electrical energy is then transferred into the SWIS for 
distribution to customers. 

6.4.4  Cooling system 

Exhaust steam from the steam turbine is passed through a condenser where it is cooled.  The resultant 
condensate is returned to the steam generator to complete the cycle.  The heated cooling water from 
the condenser is cooled by evaporation in the cooling tower. 

Evaporative cooling systems use wet towers to transfer the heat from the condensate to the 
atmosphere.  This process has the advantage of being efficient, having a small footprint and low 
capital cost.  The major drawbacks are water loss via evaporation and the need to dispose of saline 
wastewater that cannot be reused in the process. 

A wastewater treatment plant demineralises a portion of the wastewater and returns it to the cooling 
system to reduce the total water demand and saline wastewater disposal volumes. 
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Cooling water quality 

The power generating units require a high quality grade of water.  This abates build up of scale in the 
pipes, which can affect the efficiency of the system.  The level of dissolved minerals in the water 
circulating through the condenser has an upper limit, beyond which mineral deposition occurs on the 
heat-exchange surfaces and reduces plant efficiency.  If the make-up water has a high mineral content, 
it can undergo fewer cycles of recirculation before being discharged to waste.  Therefore, there is a 
significant increase in the amount of water demand and wastewater requiring disposal if the salinity of 
the make-up water is high. 

6.5 INPUTS 

6.5.1 Fuel 

Coal 

It is estimated that approximately 1 700 000 tpa of coal will be required as fuel for the proposal 
(operating at 92% availability for the life of the project) and this will be supplied from the Griffin Coal 
Mining Operations via overland conveyors. 

Start-up Fuel 

Fuel oil will be used as initial start-up fuel for the boilers.  Approximately 0.5 ML will be stored on-
site, in a facility shared with Bluewaters I and II.  Annual fuel oil usage is expected to be 
approximately 5 ML/yr.  There is a minor use of fuel oil when individual mills are being brought into 
or taken out of service.  Other start up fuels may be offered by particular manufacturers. 

6.5.2 Water 

Water will be required for cooling water, steam generation, dust suppression, safety showers, 
emergency fire system and staff amenities.  During normal operations, it is expected that an average 
annual water supply of 3.25 GL will be required for operation of each unit of the proposal (total 
annual average of 6.5 GL for Phases III and IV), based on a life of project availability of 92%.  
Construction water requirements are expected to be about 240 kL/d.  The water requirement for the 
proposal will be nominally supplied from mine dewatering, or as discussed in Chapter 3 Section 4, 
from a water supply utility (if operational).  Infrastructure such as pipelines and storage ponds in place 
for Bluewaters I and II will be shared. 

Power stations in the Collie region currently operate under the WA Cabinet approved principle that the 
primary use of groundwater resources (via mine dewatering) in the area is for power generation 
(CWAG 1996, 1999). 

Refer to Chapter 3 Section 4 for more detailed information regarding water supply and its 
management. 
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6.6 OUTPUTS 

6.6.1 Gaseous emissions 

Flue gas will be emitted to the atmosphere via two 150 m high stacks.  The nature of atmospheric 
emissions from the proposal will be similar to other coal-fired power stations in that they are 
comprised primarily of products of combustion such as: 

• carbon dioxide (greenhouse gases) 

• sulphur dioxide 

• oxides of nitrogen 

• carbon monoxide 

• particulate matter 

• low levels of volatile organic compounds and fluorides 

• trace amounts of heavy metals, polycyclic aromatic hydrocarbons, and possibly persistent organic 
pollutants such as dioxins and furans. 

Griffin Power will use a combination of best practicable technology appropriate to the size of the plant 
to minimise the production and release of atmospheric pollutants from the plant and will include the 
following emission controls: 

• low NOx burners 

• fabric filters 

• desulphurisation. 

Refer to Chapter 3 Section 1 for more detailed information regarding air emissions and their 
management. 

Griffin Power will make provisions for reducing greenhouse gas emissions by: 

• designing the plant to be readily capable of carbon capture (possibly by oxygen firing) when such 
technology becomes technically and commercially viable. 

Chapter 3 Section 3 provides detailed information regarding the greenhouse emissions and their 
management. 

6.6.2 Wastes 

Liquid wastes 

An onsite wastewater treatment plant will maximise the recycling of water back to the Power Station 
and minimise the volume of wastewater requiring disposal to approximately 700 kL/d (0.25 GL/yr) of 
water of quality of about 9200 mg/L TDS.  Wastewater generated by Bluewaters Phases I and II is 
currently proposed to be discharged via the Verve pipeline, under the provisions of an environmental 
licence held by Verve. 
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The following options are available to dispose of liquid waste generated by this proposal: 

• the existing Verve outfall discharging into the Indian Ocean north of the Leschenault Inlet at 
Buffalo Road, if access can be negotiated (preferred option) 

• if the water distribution and disposal utility commences operation in the Collie Basin as proposed 
by the Department of Water (DoW), the wastewater would be supplied to the utility for treatment 
and disposal 

• a new Griffin Power owned outfall to be constructed near the existing Verve outfall with a 
pipeline located adjacent to the existing pipeline within the same easement (least preferred 
option). 

The ocean outfall component of this proposal will only be implemented if the other two options do not 
eventuate before the proposal is ready to proceed.  If a new Griffin Power owned outfall is to be 
constructed, it will be designed to take up to 10 ML/d of water, to provide a facility to cater for other 
industries in the locality.  Chapter 3 Section 5 and Chapter 4 Section 1 provide detail on the impacts 
saline wastewater pipeline and marine discharge and their management. 

Solid wastes 

Approximately 300 000 tpa of ash will be generated as a result of coal combustion (assuming 18% 
average ash content in fuel coal).  The types of ash generated as a result of coal combustion include: 

• particulate matter: fine ash which is carried out of the furnace by the flue gases and collected in 
the fabric filter baghouse 

• bottom ash: larger ash particles which fall to the bottom of the boiler 

• mill rejects: un-combusted mineral, rock or sand inclusions in the coal. 

Ash is transported to the ash silos and loaded onto trucks for transport to the Ewington Mining 
Operations and will then be disposed of by mixing and co-disposal with the overburden, as approved 
for Bluewaters Phases I and II Projects. 

The Waste Management Plan presented in the Operation Environmental Management Plan 
(Appendix 2) provides detailed information regarding management of waste. 

6.7 SUPPORT AND INFRASTRUCTURE 

The proposal will predominantly utilise existing infrastructure being constructed for Bluewaters 
Phases I and II; however, extra roads, conveyors, pipelines for water and liquid fuel and connections 
to the substation will be required. 

6.7.1 Transmission line 

It is expected that an overhead transmission line of similar construction to the Bluewaters Phases I and 
II transmission line will connect the generators to the Western Power substation. 

6.7.2 Electricity supplies 

Electricity supply will be provided to the overall power station from its own turbine generator and, 
when necessary, by a back-up supply from the SWIS. 
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6.7.3 Workforce 

The construction workforce will vary over the course of the schedule however, at peak construction, it 
is expected that approximately 900 personnel will be employed. 

An operational workforce of approximately 20 full-time personnel will be required to run and maintain 
the plant (additional to those required for Bluewaters Phases I and II).  It is expected that the majority 
of the workforce would be sourced locally from Collie where possible. 

6.8 OCEAN OUTFALL 

As a part of this proposal, Griffin Power intends to construct an ocean outfall to service all four phases 
of Bluewaters (assuming alternatives of using existing Verve outfall and water distribution and 
disposal facility being investigated by DoW are not available to the project). 

The key components of the ocean outfall are: 

• 63 km pipeline (with 450 mm nominal diameter pipe) from Bluewaters to the ocean, along the 
same easement as the existing Collie Power Station Ocean Outfall 

• a 650 m ocean outfall incorporating a 110 m long diffuser. 

Pipeline alignment 

The proposed terrestrial pipeline alignment follows the same alignment as the existing Collie Power 
Station outfall pipeline (Figure 1.8), with the exception of the outfall discharge area to be located 
200 m south of the Collie Power Station outfall (Figure 1.9).  The proposed outfall discharge area is 
just south of Buffalo Road, north of the Leschenault Estuary. 

6.8.1 Diffuser design 

Table 1.2 presents the diffuser configuration proposed for the ocean outfall (Oceanica 2008). 

Table 1.2 Diffuser configuration 

Diffuser Configuration 

Port diameter 0.05 m Depth of port below mean sea level (MSL) 9.15 m 

Port orientation Horizontal Height of port above seabed 0.5 m 

Number of open ports 30 Direction of ports North 

Port spacings 3 m   

A diffuser located in the marine environment will disperse the discharged water.  The main design 
parameters adopted for the diffuser configuration and placement were: 

• avoid loss of sensitive species or reef areas of significant ecological value 

• achieve high initial dilution to mix the effluent with seawater 

• ports to discharge horizontally for buoyant effluent 

• design to handle higher flows or achieve a higher dilution if required at a later stage 

• achieve a satisfactory initial dilution over the full range of discharge rates 
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• located offshore from the zone of seasonal sand movement and the zone of breaking waves in 
regular storms 

• materials selected that resist corrosion with brackish water inside and seawater outside 

• be sited to make best use of ambient currents and turbulence. 

The proposed diffuser for the peak discharge of 10 ML/d is as follows: 

• length of diffuser = 110 m 

• number of ports = 30 

• port spacing = 3 m. 

The predicted average initial dilution is 150:1. 
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Figure 1.8 Saline wastewater disposal pipeline route 
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Figure 1.9 Outfall location 
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The Collie Power Station Outfall has a 92 m long diffuser extending from 650 m to 742 m offshore.  
To avoid overlapping discharges, the diffuser for the Griffin Power outfall was placed inshore of the 
Collie diffuser and extends from 540 m to 650 m offshore.  Figure 1.10 shows the location of the 
proposed diffuser on the bathymetric profile. 

Figure 1.10 Proposed diffuser location in relation to bathymetry 

 

6.8.2 Wastewater to be disposed via outfall 

The wastewater from the proposed expansion consists mainly of saline blowdown from the cooling 
towers and it is proposed that this would be discharged to the ocean by means of a new outfall located 
near the existing Collie Power Station Ocean Outfall (unless alternative arrangements for disposal can 
be made). 

The proposal will be disposing of 700 kL/d of saline water from the wastewater treatment plant via the 
ocean outfall.  Coupled with the Bluewaters Phases I and II generating units, the amount to be 
disposed via the pipeline will be about 1500 kL/d.  The pipeline and outfall has been designed to 
accommodate 10 ML/d.  The salinity of the discharge from Bluewaters is expected to be 9.170 ppt

2

 
(parts per thousand) and be close to ambient temperature. 

                                                      

2

 A salinity of one part per thousand is the equivalent of 1000 mg/L TDS. 
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6.8.3 Pipeline construction 

The pipeline will extend from Bluewaters within the Coolangatta Industrial Estate, to the Leschenault 
Inlet, traversing an array of landscapes.  Typical pipeline construction activities expected for the 
pipeline are described in Table 1.3. 

Table 1.3 Typical pipeline construction activities 

Activity Description 

Clear and grade Graders and bulldozers are used to clear a 30 m wide area to provide for construction activities.  
The cleared area may include excavations through riverbanks and beds to establish a construction 
corridor.  Topsoil will be stockpiled separately.  Overburden related to river crossings will be 
stockpiled adjacent to the excavation, in areas with no, or limited vegetation cover, where 
practicable. 

Trenching After the alignment is cleared, a trench (approximately 1.25 m deep) is dug for the pipeline by 
either a trenching machine or excavator.  Trench spoil is stockpiled separately to topsoil.   

Stringing Pipe (plastic or steel, depending on location) is trucked to the construction site and sections, each 
9 to 12 m long, and laid end-to-end next to the trench. 

Bending Where required, pipe sections are bent to match changes in either elevation or direction of the 
alignment. 

Pipe joining Pipe sections are joined together. 

Laying Pipe is laid in the trench. 

Backfilling Trench spoil is returned to the trench and material compacted to minimise the likelihood of 
subsidence over the pipe. 

Watercourse crossings Where pipe bridges or road bridges cannot be used to cross a river, tunnelling excavation for the 
pipeline will commence approximately 50 m from the river bank, to cross 2 m below the stable 
riverbed, and ascend 50 m from the opposite river bank. 

Dune crossings Coastal dunes would be traversed by horizontal drilling from the access track on the land side of 
the dunes.  Standard drilling equipment would be used, and a HDPE pipe of the same diameter as 
the outfall drawn into the drill hole.  The pipeline would be connected to the pipes at the landward 
side of the dune and the de-aeration structure on the seaward side of the dune.  All pipes would be 
buried and not visible. 

Small pools lined with HDPE sheeting would be excavated at each end of the drill hole to capture 
any excess drilling mud (bentonite solution). 

Beach crossing The outfall pipeline will be buried more than 2 m below the ‘average’ beach level to avoid being 
exposed during severe storms. 

Seabed crossing The offshore waters are generally clear over the summer period with good visibility except after 
summer storms.  Visibility is generally poor during winter through winter storms stirring up sediment 
and the break-up of wrack by ambient turbulence.  Thus, construction operations requiring divers 
will be carried out in the September to March period. 

Restoration and 
rehabilitation 

All disturbances will be rehabilitated on completion.  The pipe trench would be backfilled and, in the 
case of the terrestrial section, topsoil will be replaced.  There would also be an opportunity to 
stabilise the dune blow-out and revegetate it with local coastal plant species if the local authority 
and community were supportive. 

 

Watercourse crossings 

Where the proposed pipeline route intersects rivers, pipe bridges will be used to negotiate river 
crossings.  If pipe bridges cannot be used to cross a river, tunnelling excavation for the pipeline will 
commence approximately 50 m from the river bank, to locate the pipe a minimum of 2 m below the 
stable riverbed, and will ascend 50 m from the opposite river bank.  Where road bridges exist, the pipe 
would be strung beneath the bridge. 
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Dune crossings 

Temporary construction track 

The existing access track would be used to install the land pipe to the dune.  A small clearing would be 
necessary to allow drilling while maintaining access to the beach for other construction equipment. 

The existing access track to the beach would be used for construction access and deliveries.  A 
temporary access track would be constructed along the beach above the high tide line for a short 
distance using local limestone.  The access track would extend from the existing access track to the 
offshore end of the borehole through the dune. 

The limestone would be removed at the end of the construction Phase and the beach reinstated to 
natural condition. 

Temporary construction groyne 

A temporary construction groyne would be constructed across the beach and into the ocean to the 
3.5 m depth contour using local limestone.  The same procedure was used successfully during the 
construction of the Collie Power Station (CPS) outfall. 

The top of the groyne would be about 1 m above high tide level and the end and sides would be 
armoured with limestone blocks.  The groyne would be removed at the end of construction and the 
beach reinstated to natural condition. 

The outfall to the 4 m depth contour would be installed by excavating a trench in the groyne and 
installing the pipeline in the trench using excavators.  The long section of the outfall would be chosen 
so that it was buried at least 2 m below the beach on the shore and buried to the 4 m depth contour. 

Construction period 

The construction period is expected to be about two weeks to construct the temporary groyne, three 
weeks to install the pipe and one week to remove the groyne.  For public safety, access to this section 
of beach and dunes would be closed to the public during this period. 

There are regular periods with weak currents, and the diffuser will be designed to achieve a large 
initial dilution to minimise the environmental impacts of the discharge. 

The offshore waters are generally clear over the summer period with good visibility except after 
summer storms.  Visibility is generally poor over the winter due to winter storms stirring up sediment 
and the break-up of wrack by ambient turbulence.  Construction operations requiring divers will be 
carried out in the summer period to avoid this. 

Beach crossing 

The net transport of sediment is to the north at between 55 000 and 70 000 m3 per year.  Beach profiles 
show substantial local movement with the variation near the shore being typically 2 m over a year.  
This indicates that the outfall will need to be buried more than 2 m below the ‘average’ beach level to 
avoid being exposed during severe storms. 
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7 OVERVIEW OF EXISTING ENVIRONMENT 

7.1 SOCIAL ENVIRONMENT OVERVIEW 

7.1.1 Socio-economic setting 

The South West Region covers 12 local government areas, which include Busselton, Collie, Bunbury, 
Harvey, Dardanup, Capel, Augusta-Margaret River, Nannup, Donnybrook-Balingup, Bridgetown-
Greenbushes, Boyup Brook and Manjimup (SWDC 2008).  More than 200 000 people live in the 
Region and it has a growth rate three times the national average (ACIL Tasman 2008 [see 
Appendix 4).  The South West Region has a broad economic base covering agriculture, forestry, 
mineral extraction, processing and manufacturing, fishing, tourism, retailing and other manufacturing 
(SWDC 2008). 

The total value of minerals and energy production in the South West region in 2006/07 was 
$722.5 million (ACIL Tasman 2008).  The main commodities produced in the region are heavy 
mineral sands, coal, spodumene, tantalum and tin.  In addition, alumina and synthetic rutile are 
processed in the region, and titanium dioxide pigment and silicon are manufactured. 

Collie 

The economy of the Shire of Collie is diverse but is largely reliant on the coal mining industry and 
associated power generation sector.  Nevertheless, the surrounding agricultural sector remains an 
important economic contributor to the economy. 

The Shire of Collie produces $267.2 million (37%) of the South West region minerals and energy 
wealth, primarily through the production of coal. 

Nearly one quarter (23%) of all employment in the Shire is either in the coal mining or electricity 
generation industries.  Major commercial operations in the Shire of Collie include the coal mining 
operations of Griffin Coal Mining and Wesfarmers Premier Coal, Muja Power Station, and Worsley 
Alumina Refinery. 

The Shire of Collie has well-developed road and rail infrastructure to support major industry.  The 
Port of Bunbury is 60 km away and is connected to the town of Collie by road and rail. 

7.1.2 Demographic structure and employment 

The June 2006 Australian Bureau of Statistics census figures report that an estimated 8613 persons 
reside within the Shire of Collie; the majority living in the urban centre of Collie.  Around 3% of the 
Collie population is indigenous (ACIL Tasman 2008). 

Minerals and Energy is the major industry of employment in the Shire at 17% of the total workforce.  
The other major industries of employment are Manufacturing (11% of the workforce) and Retail Trade 
(11%). 
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7.1.3 Land use and tenure 

The proposal occurs in an area where farming (cropping and grazing), coal mining and the power 
industry are the primary land uses, co-existing with significant areas of State Forest.  There are a 
number of power stations and mines in the immediate vicinity of the proposal including: 

• Bluewaters Phases I (operational on site) and Phase II (under construction on-site) 

• Collie A Power Station (3 km south east) 

• Muja C and D Power Stations (16 km south-south east) 

• Ewington II Mining Operation (3 km south east) 

• approved Ewington I Mine (500 m south). 

The Phases III and IV Power Station site is located on Lot 8, Wellington Location, which is freehold 
land owned by WR Carpenter Agriculture Pty Ltd (a member of the Griffin Group) and is zoned 
“Development Investigation Area” under Shire of Collie Town Planning Scheme No. 1 (Figure 1.2).  
The Power Station is situated within the Coolangatta Industrial Estate (privately owned by 
 W.R. Carpenter Agriculture Pty Ltd) and is subject to a buffer prescribed in the Shire of Collie Town 
Planning Scheme No. 1, zoned as a Special Control Area.  The zoning permits rural and industrial land 
uses, however, no habitable buildings associated with these uses are permitted unless agreed with the 
Department of Environment and Conservation (DEC).  The closest residence is located approximately 
2.9 km to the north of the plant and outside the buffer area. 

The ocean outfall pipeline will traverse the Shires of Collie, Dardanup and Harvey.  The pipeline will 
be built in an existing easement adjacent to the Collie Power Station Ocean Outfall.  It will be adjacent 
to the Wellington National Park and will cross the Brunswick and Collie Rivers. 

7.1.4 Tourism 

There are a number of tourist attractions in the Collie area, many of which revolve around industrial 
heritage associated with mining in the area.  None of these tourist attractions will be directly affected 
by the proposal as none are close to the Power Station. 

Industrial heritage: 

Coal Arch and Skip, Throssell Street:  This is the only surviving example of a mine entrance at the 
Collie coalfields and was relocated from Western Collieries Western No. 1 underground mine. 

Tourist Coal Mine, Throssell Street:  This replica mine offers an insight into the way of life of 
underground miners and their working conditions. 

Muja Power Station:  Tours of the Muja Power Station, located 20 km east of Collie, are undertaken 
daily. 
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7.1.5 Aboriginal heritage 

Much of the surrounding area has been previously surveyed with a number of archaeological and 
ethnographic surveys undertaken since 1980.  Aboriginal heritage sites in the Collie area are generally 
small stone artefact scatters, quarries and stone arrangements and stratified archaeological deposits, 
(McDonald Hales and Associates 1991).  Most sites occur near to, or are closely associated with water 
sources. 

Along the pipeline route there is potential for encountering Aboriginal heritage sites especially around 
the Collie River and at Buffalo Road toward the beach. 

The Aboriginal Heritage Site Management Plan presented within the Construction Environmental 
Management Plan (Appendix 1) provides more information regarding management of Aboriginal 
heritage. 

7.1.6 European heritage 

A search of heritage places listed on the Register of the National Estate, maintained by the Australian 
Heritage Commission, and the database managed by the Heritage Council of Western Australia has 
been undertaken.  Six places registered by the Heritage Council of Western Australia and five sites 
registered by the National Estate are located in the Collie area.  No heritage sites are located near the 
proposed Bluewaters or pipeline. 

7.2 TERRESTRIAL ENVIRONMENT OVERVIEW 

7.2.1 Climate 

The Collie area has a humid mesothermal climate of the dry summer subtropical (Mediterranean) type.  
The area has two distinct seasons, with warm to hot summers and cool wet winters. 

Temperature 

Temperatures can range from below zero during the winter months to above 40ºC during the summer.  
The mean summer maximum temperature is 30.5ºC and the mean summer minimum temperature is 
13.2ºC.  The mean winter maximum temperature is 15.5ºC and the mean winter minimum temperature 
is 4.2ºC. 

Rainfall and evaporation 

Rainfall isohyets generally run from north to south.  The mean annual rainfall for Collie is 939 mm 
(Bureau of Meteorology 2008).  However, rainfall decreases towards the east and 850 mm is 
considered a more accurate representation of rainfall at the power station site. 

Rainfall in the area is seasonal with an average of 140 rain days per year.  The majority of rain 
(approximately 80%) falls between the winter months of April and October averaging 120 mm per 
month and 17 rain days per month, with June to August distinctly the wettest months.  The highest 
monthly rainfall of 474 mm was recorded in June 1945.  The highest recorded daily rainfall was in 
January 1982 at 118 mm for the month.  December through to March are normally the driest months 
with an average rainfall of 15 – 24 mm per month with only 3 – 9 rain days. 
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Evaporation exceeds rainfall for several months of the year and averages approximately 1500 mm/yr. 

Wind 

The prevailing winds are south easterly, which are most frequently experienced on summer mornings.  
West to north westerly winds typically set in during summer afternoons.  In winter, strong west to 
south westerlies predominate during the passage of cold fronts.  Wind strengths recorded in the 
morning usually range from 4 – 10 km/h throughout the year.  Typically, afternoon wind strengths 
increase to 9 – 13 km/h.  The wind rose for the Collie area is shown in Figure 1.11. 

Figure 1.11 Wind rose 

 

7.2.2 Physiography and geology 

The Collie area lies within the South West Physiographic Division (Swanland) of Jutson and contains 
three main geomorphic units.  Bluewaters is within the Darling Plateau, which is made up of extensive 
dissected uplands and is composed of ancient crystalline and metamorphic rocks.  A number of small 
sedimentary basins, including the Collie Basin, lie within the plateau. 

The Bluewaters site lies immediately north of the Collie Basin in an area with more than 20 m of 
lateritic soils overlying crystalline basement rocks including granites, gneisses, migmatite, dolerite and 
diorite. 
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The Collie Basin is a depression within the Archean bedrock containing Permian sediments that have 
been extensively reworked and laterised during the Tertiary period (Geological Survey of Western 
Australia 1982).  The relatively small, 223 km2, Collie Basin contains mostly Permian coal measures.  
The thickness of sediments in the Collie Basin is over 1050 m deep.  Within the Collie Basin, there are 
two lobes, the larger Cardiff Sub-Basin and the Premier Sub-Basin previously sub-divided into the 
Shotts and Muja Sub-basins and containing several hundred metres of sandstones, shales and coal 
seams overlain by laterised sands and clays of the Tertiary Nakina Formation (Geological Survey of 
Western Australia 1982) (Figure 1.12). 

Figure 1.12 Location of Premier Sub-Basin groundwater sources (mines and wellfields) 

 

The seismic activity of the Bluewaters site is classified as Zone 0, the lowest risk zone (SECWA 
1990). 

Darling Plateau 

The eastern portion of the pipeline route traverses the Darling Plateau from the Power Station site to 
the Darling Scarp, comprising 40 km of the 63 km pipeline.  The pipeline route covers a range of 
elevations, from approximately 200 – 255 mAHD over the Darling Plateau. 
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The Darling Plateau and bordering Darling Scarp lie east of the Swan Coastal Plain.  Both the Darling 
Scarp and Darling Plateau consist of a thin layer of Tertiary laterites and conglomerates and 
Quaternary alluvium and colluvium sands, overlaying an Archean granitic/schist/gneissic basement.  
The plateau is heavily weathered and dissected, exposing the basement most frequently in river beds 
and valleys. 

Depth to groundwater along the pipeline route on the Darling Scarp is predicted to vary from very 
shallow (0 – 5 mBGL) to shallow (5 – 10 mBGL) along sections proximal to river and lake systems 
and deep (>10 mBGL) as elevation and distance from water bodies increases. 

Swan Coastal Plain 

The western portion of the ocean outfall pipeline route traverses the Swan Coastal Plain from the 
Darling Scarp to Buffalo Road, Binningup and comprises 23 km of the 63 km pipeline.  In this portion 
of the pipeline route, elevation ranges from 0 – 1 mAHD near the coast to 25 mAHD just inland where 
it passes through a region of sand dunes.  In general, topography gradually increases to the east 
towards the Darling Scarp. 

The Swan Coastal Plain is characterised by a broad, level, alluvial belt with lines of Cenozoic sand 
dunes and limestone ridges on its seaward side, underlain by Mesozoic basalts and siltstones.  This 
plain is interrupted by the Darling Scarp, running north – south along the coastal plain, bordering the 
Darling Plateau. 

Depth to groundwater along the pipeline route on the Swan Coastal Plain is expected to be very 
shallow (0 – 5 mBGL), and shallow (5 – 10 mBGL) in some portions. 

Landforms and soils 

The landscape consists of ridges and hillside landforms that gently undulate from 220 mAHD near the 
Collie River East Branch to 240 mAHD at the ridges, with slopes of 5 – 15% (SECWA 1990).  The 
soils found within the Bluewaters site include: 

• lateritic soils, including cap rock on the ridges and gravelly colluvial soils on the slopes 

• grey alluvial sands overlying clays along drainage lines 

• deep sands from the Nakina Formation (SECWA 1990). 

The proposed pipeline traverses the Collie Basin, the Darling Plateau and the Swan Coastal Plain in a 
variety of landforms and soil units described in Table 1.4. 

Table 1.4 Landforms along the pipeline route 

Landform Type Description 

Cr 
Cardiff - Collie Basin 

Broad Shallow swampy depressions dominated by grey sands  

Co 
Collie - Collie Basin 

Gently undulating landscape dominated by duricrust, gravels and grey sands 

Mu 
Muja - Collie Basin 

Minor valleys with gravelly slopes and sandy swampy valley floors  
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Landform Type Description 

Yg 
Yarragil - Darling Plateau 

Valleys of the western part of the plateau, sandy gravels on the slopes, orange earths in swampy floors 

My 
Murray - Darling Plateau 

Deeply incised valleys with red and yellow earths on slopes, narrow alluvial terraces  

Lo 

Lowdon - Darling Plateau 

Steep irregular slopes with shallow red and yellow earths and duplex soils; rock outcrop, gently sloping 
apron at base  

D 
Dwellingup  - Darling Plateau 

Gently undulating landscape with duricrust on ridges; sands and gravels in shallow depressions 

DS 
Darling Scarp - Darling Plateau 

Very steep slopes with shallow red and yellow earths and considerable rock outcrop. 

Gu 
Guildford - Swan Coastal Plain 

Flat plain with medium textured deposits, yellow duplex soils 

Sw 
Swan - Swan Coastal Plain 

Alluvial terraces with red earths and duplex soils 

44 
Bassendean - Swan Coastal Plain 

Sand plains with low dunes and occasional swamps; iron or humus podzols; areas of complex steep dunes  

42 
Southern River - Swan Coastal Plain 

Sandplain with low dunes and many intervening swamps; iron and humus podzols, peats and clays 

49 
Karrakatta - Swan Coastal Plain 

Undulating landscapes with deep yellow sands over limestone 

57 
Vasse - Swan Coastal Plain 

Poorly drained plains with variable undifferentiated estuarine and marine deposits  

56 
Yoongarillup - Swan Coastal Plain 

Plains with low ridges and swales, shallow yellow and brown sands over marine limestone 

55 
Quindalup - Swan Coastal Plain 

Dunes and beach ridges composed of calcareous sands 

 

7.2.3 Groundwater 

The superficial formations of the Collie Basin contain unconfined and in places, semi-confined 
aquifers that are generally of seasonal nature.  Aquifer zones are predominantly formed by laterite and 
sand beds, which have high rainfall infiltration.  Valley floors form discharge areas and downward 
hydraulic heads from the superficial aquifers to the underlying Collie Group aquifers suggest these 
areas may also contribute to recharge of the deeper aquifers.  Discharge into local streams and 
wetlands is non-perennial and fresh. 

Sandstone beds within the Collie Group form the most important aquifer zones within the Collie 
Basin.  Coal seams and associated mudstone, clay and shale beds form groundwater flow barriers.  
Individual aquifers are limited in their areal distribution by fold structures and faults.  The 
groundwater is a sodium-chloride type, with a fresh to marginal salinity (<1000 mg/L TDS) and pH of 
less than 6.0.  Groundwater quality varies due to different aquifer settings, proximity to recharge or 
discharge zones and land use. 
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The total storage of groundwater in the Basin is estimated to be about 7300 GL, with 30% being 
practically recoverable.  Recharge estimates vary, but is most likely to be between 20 and 30 GL/yr 
(CWAG 1999).  Varma (2002) has estimated the average annual recharge as being 19 GL/yr from 
rainfall and 1 GL/yr from river flow (total 20 GL/yr). 

The Bluewaters site is set within an area that is underlain by crystalline basement.  The principal 
aquifer system occurs in the superficial formations which unconformably overlays the granitic 
basement rocks.  Although the granite may have localised flow paths in fractures and the weathered 
profile, it is considered to have a comparatively low hydraulic conductivity.  Therefore, the majority of 
groundwater flow is probably restricted to the superficial formations that form an unconfined aquifer.  
The watertable conforms to the topography and the laterite, “draped” over the superficial formations, 
and is unsaturated beneath the site. 

The aquifer recharge is mainly from winter rainfall.  About 75 – 80% of the annual rain falls in the 
winter.  Groundwater recharge, for cleared farmland, is estimated to be in excess of 100 mm/yr 
(URS 2007).  Groundwater recharge under native vegetation is much lower, probably less than 10 mm.  
Interpreted lateral hydraulic conductivities for the weathering profile are in the order of 0.3 to 1.3 m/d. 

The groundwater beneath the site is fresh to weakly saline, ranging from less than 1000 mg/L up to 
7500 mg/L Total Dissolved Solids (TDS), with a low to neutral pH.  The groundwater under the site is 
a sodium (calcium-magnesium) – chloride type, with chloride, sodium, and total hardness exceeding 
aesthetic quality limits.  The measured background concentrations of manganese and nickel exceed 
guideline health limits. 

Groundwater in the superficial formations flows to the south, west and east away from the divide.  
Normally, a groundwater recharge area (along the flow path) converts to a horizontal flow area and a 
discharge area as topography decreases.  Groundwater discharge areas are situated off-site, where 
groundwater eventually drains to the two branches of the Collie River East. 

7.2.4 Surface hydrology 

The Collie River has a catchment area of 2823 km2, rises on the Darling Plateau, and flows into the 
Leschenault Estuary near Bunbury.  Bluewaters lies in the drainage basin of the Collie River East 
Branch, with an upstream catchment area of 1300 km2.  Further to the west, the Collie East Branch 
joins the Collie River and progresses to the Wellington Dam.  The East Branch of the Collie River is a 
perennial stream characterised by fluctuating flows and high salinity levels, the latter precluding it 
from development as a source of water supply to Bluewaters without expensive treatment.  The 
highest volume flows occur during the wetter winter months.  The South Branch of the river does not 
flow over substantial reaches but isolated pools tend to outlast most droughts.  During the 1980s and 
1990s, discharges of mine dewatering effluent to the South Branch increased the flow of surface water 
along this section.  The South Branch mainly traverses the Cardiff Sub-Basin and provides a recharge 
source to the underlying aquifers (SECWA 1990). 

The site has no significant natural surface water features. 
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Surface hydrology of the broader Collie region is dominated by seasonal rainfall and run-off to the 
Collie River.  Flow in the Collie River is seasonal, but local pools on the riverbed reaches within the 
Collie Coal Measures are sustained by groundwater flow during the dry summer months.  Small 
catchments drained by first-order tributaries of the Collie River East Branch occur to the east and 
north west of the Bluewaters site.  It is expected that groundwater baseflow will contribute to stream 
flow in these tributaries, at least on a seasonal basis.  Valley floor areas will be groundwater discharge 
zones and may form wetlands or damplands. 

There are two minor seasonal streams that drain the Bluewaters site, the flow of which is derived from 
a series of springs found downstream of the boundary of the coal basin sediments. 

The Collie River catchment is characterised by salinisation as a result of agricultural clearing and 
salinity levels vary throughout the catchment.  As a result, the discharge of water with a TDS 
concentration exceeding 550 mg/L, within the catchment is now prohibited to protect the water quality 
in Wellington Reservoir. 

7.3 TERRESTRIAL ECOLOGY 

7.3.1 Local and regional biodiversity 

Power Station site 

Vegetation type is largely governed by underlying soils and geology.  The predominance of moist 
sandy soils of the Collie Basin leads to differences in the distribution of flora species in comparison 
with adjoining areas on the Darling Ranges, which contain lateritic soils.  The diversity of geology and 
landform in turn increase the biodiversity of the Collie Basin and adjoining areas. 

A large proportion of the remnant vegetation within the Collie Shire is located within State forests and 
conservation areas.  The Collie Basin is dominated by three main vegetation complexes, as defined by 
Heddle et al.  (1980) and Mattiske and Havel (1998), which are presented in Table 1.5. 

Table 1.5 Vegetation complexes of the Collie Basin 

Vegetation 
Complex 

Description 

Collie 
Open forest of Eucalyptus marginata subsp.  marginata – Corymbia calophylla – Allocasuarina fraseriana 
on gravelly-sandy upland soils in the subhumid zone. 

Cardiff 
Open woodland of Allocasuarina fraseriana – Banksia spp. – Xylomelum occidentale – Nuytsia floribunda 
on sandy soils on valley slopes in the subhumid zone 

Muja 
Open woodland of Melaleuca preissiana – Banksia littoralis – Banksia ilicifolia with some Eucalyptus 
patens on moister sites, Banksia spp. on drier sites of valley floors in the subhumid zone 

The Power Station site is located in the zoogeographic region of South West Australia within the 
Jarrah Forest Interim Biogeographic Regionalisation for Australia (IBRA) region, a habitat 
characterised by Jarrah – Marri woodlands with occasional swampy areas and a warm Mediterranean 
climate (Thackway and Creswell 1995; Beard 1980). 

Remnant patches of vegetation adjacent to the Power Station site are characterised by a degraded 
Jarrah – Marri – sheoak habitat.  However, the site is unlikely to contain the richness of species that 
would be observed in uncleared areas such the Ewington I mine area, because of the high level of 
disturbance and lack of under-storey. 
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Pipeline Route 

The proposed pipeline alignment traverses the Darling and Drummond Botanical Districts of the 
South-western Botanical Province (Beard 1980).  The distribution of plant communities in the South-
western Botanical Province is governed by climate, landforms and soils.  The proposed pipeline 
alignment crosses sixteen vegetation complexes as defined in 1:250 000 mapping by Mattiske and 
Havel (1998) (Table 1.6) 

Table 1.6 Vegetation complexes along the pipeline route 

Vegetation Complex Description 

Cardiff - Collie Basin 
Open woodland of Allocasuarina fraseriana - Banksia spp. - Xylomelum occidentale - Nuytsia 
floribunda on sandy soils on valley slopes in the subhumid zone. 

Collie - Collie Basin 
Open forest of Eucalyptus marginata subsp. marginata - Corymbia calophylla - Allocasuarina 
fraseriana on gravelly-sandy upland soils in the subhumid zone. 

Muja - Collie Basin 
Open woodland of Melaleuca preissiana - Banksia littoralis - Banksia ilicifolia with some Eucalyptus 
patens on moister sites, Banksia spp. on drier sites of valley floors in the subhumid zone. 

Yarragil 1 - Darling 
Plateau 

Open forest of Eucalyptus marginata subsp. marginata - Corymbia calophylla on slopes with 
mixtures of Eucalyptus patens and Eucalyptus megacarpa on valley floors in humid and subhumid 
zones. 

Murray 1 - Darling 
Plateau 

Open forest of Eucalyptus marginata subsp. marginata - Corymbia calophylla - Eucalyptus patens 
on valley slopes to a fringing woodland of Eucalyptus rudis - Melaleuca rhaphiophylla on the valley 
floors in humid and subhumid zones. 

Lowdon - Darling 
Plateau 

Open forest of Corymbia calophylla - Eucalyptus marginata subsp. marginata - Agonis flexuosa with 
some Eucalyptus wandoo and occasional Corymbia haematoxylin on slopes, and woodland of 
Eucalyptus rudis - Melaleuca rhaphiophylla on valley floors in the humid zone. 

Dwellingup 1 - Darling 
Plateau 

Open forest of Eucalyptus marginata subsp. marginata - Corymbia calophylla on lateritic uplands in 
mainly humid and subhumid zones. 

Darling Scarp - Darling 
Plateau 

Mosaic of open forest of Eucalyptus marginata subsp. marginata - Corymbia calophylla with some 
admixtures of Corymbia haematoxylin (in the south humid zone) on deeper soils adjacent to 
outcrops, woodland of Eucalyptus wandoo (subhumid and semiarid zones), low woodland of 
Allocasuarina huegeliana on shallow soils over granite outcrops, closed heath of Myrtaceae-
Proteaceae species and lithic complex on or near granite outcrops in all climate zones. 

Guildford - Swan Coastal 
Plain 

Mosaic of open forest of Corymbia calophylla - Eucalyptus wandoo - Eucalyptus marginata subsp. 
marginata and woodland of Eucalyptus wandoo in the north in humid and semi-arid zones. 

Swan - Swan Coastal 
Plain 

Woodland of Eucalyptus rudis - Melaleuca rhaphiophylla with localised occurrences of low open 
forest of Casuarina obesa and Melaleuca cuticularis in the humid zone. 

Bassendean (Central 
and South) - Swan 
Coastal Plain 

Vegetation ranges from woodland of Eucalyptus marginata subsp. marginata - Allocasuarina 
fraseriana - Banksia spp. to low woodland of Melaleuca spp. and sedgelands on the moister sites. 

Southern River - Swan 
Coastal Plain 

Open woodland of Corymbia calophylla - Eucalyptus marginata subsp. marginata - Corymbia 
calophylla - Banksia spp. with fringing woodland of Eucalyptus rudis - Melaleuca rhaphiophylla 
along creek lines. 

Karrakatta (Central and 
South) - Swan Coastal 
Plain 

Open forest of Eucalyptus gomphocephala - Corymbia calophylla and woodland of Eucalyptus 
marginata subsp. marginata - Banksia spp. 

Vasse - Swan Coastal 
Plain 

Mixture of the closed scrub of Melaleuca spp. fringing woodland of Eucalyptus rudis - Melaleuca 
spp. and open forest of Eucalyptus gomphocephala - Eucalyptus marginata subsp. marginata - 
Corymbia calophylla. 

Yoongarillup - Swan 
Coastal Plain 

Woodland to tall woodland of Eucalyptus gomphocephala with Agonis flexuosa in the second 
storey.  Less consistently open forest of Eucalyptus gomphocephala - Eucalyptus marginata subsp. 
marginata - Corymbia calophylla. 

Quindalup - Swan 
Coastal Plain 

Coastal dune complex consisting of closed forest of Melaleuca lanceolata - Callitris preissii and 
closed scrub of Acacia rostellifera. 
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7.3.2 Vegetation and flora 

Power Station site 

The vegetation associations of the Bluewaters site were mapped by Maunsell (2003).  The associations 
were described using previously defined vegetation community descriptions to allow comparison with 
previous work undertaken at the nearby Ewington Mining Operations. 

Remnant vegetation in the south western extremity of the Coolangatta Industrial Estate and away from 
the proposal site is relatively undisturbed; however, the overall condition of remnant vegetation within 
the area is Very Poor.  Remnant stands are subject to grazing by stock and as a result, the native under-
storey is almost completely absent.  Native over-storey tree species are present with dominant species 
Eucalyptus marginata, Corymbia calophylla and in places Allocasuarina fraseriana.  Additional over-
storey/mid-storey species included Banksia grandis, Persoonia longifolia and Xylomelum occidentalis. 

A relatively large area of remnant vegetation in the south-eastern corner of the Coolangatta Industrial 
Estate contains some scattered under-storey species including Trymalium ledifolium, Kennedia 

coccinea, Drosera spp., Bossiaea ornata, Lagenifera huegelii, Stylidium piliferum, Xanthothia 

atkinsoniana, Hibbertia communtata, Tetraria capillaris, Hakea lissocarpa and Tetrahena laevis.  
However, the densities of native under-storey species were very low and the overall condition of the 
vegetation was very poor. 

The conservation significance of small remnant stands of vegetation within the Coolangatta Industrial 
Estate overall is considered to be limited due to its poor condition.  However, several of the larger 
trees appear to be used for foraging by Baudin’s Black Cockatoos and contain hollows with potential 
for use as nests (Cumbers M [Strategen] 2008, pers. comm. 2 June). 

A total of 56 families, 172 genera, and 287 plant taxa (including varieties and subspecies) have been 
recorded in the vicinity of the survey area at the Ewington I and II deposits.  Species representation in 
these areas was greatest among the families Myrtaceae, Proteaceae, Papilionaceae, Cyperaceae and 
Epacridaceae, a flora composition characteristic of the Collie, Cardiff and Muja complexes as 
described by Heddle et al (1980).  Of the 287 plant taxa, 16 were introduced weed species. 

There were no Threatened Ecological Communities, Declared Rare Flora or Priority species identified 
within the survey area. 

Refer to Chapter 3 Section 5 for a more detailed description of the flora and vegetation of the Power 
Station site. 

Pipeline route 

The vegetation associations of the Pipeline route site were mapped by Mattiske (2008) and a copy of 
the report is presented in Appendix 5.  The condition of the vegetation varied from completely 
Degraded to Very Good.  The majority of the proposed pipeline alignment is degraded and has been 
previously cleared. 
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A total of 143 taxa (species, subspecies and varieties) from 46 families, 100 genera and species were 
recorded along the pipeline corridor.  A total of 21 introduced weed species were recorded within the 
proposed pipeline.  Three of these introduced species, Zantedeschia aethiopica (P1 and P4 - whole 
State), Asparagus asparagoides (P1 - whole State) and Gomphocarpus fruticosus (P1 and P4 for South 
West region), are listed as Declared Plant species pursuant to Section 37 of the Agricultural and 

Related Resources Protection Act 1976 and according to the Department of Agriculture and Food 
(2008). 

There were no Threatened Ecological Communities, Declared Rare Flora or Priority species identified 
within the survey area. 

Refer to Chapter 4 Section 2 for a more detailed description of the flora and vegetation of the pipeline 
route. 

7.3.3 Terrestrial fauna 

Fauna surveys undertaken in the vicinity of the proposal area include surveys undertaken by Ecologia 
(1991) and Maunsell (2003 & 2004) for the adjacent Ewington I deposit, and a survey of Ewington II 
Mining Operation by HGM (1994) and Bamford Consulting Ecologists (2006). 

The proposal site is largely cleared and remnant vegetation is in poor condition.  The lack of under-
storey within the Coolangatta Industrial Estate significantly reduces the value of the site for terrestrial 
vertebrates such as the Chuditch.  The Jarrah and Marri trees within the Estate provide a habitat for 
birds and bats.  There is potential for the Baudin’s Black Cockatoo, Carnaby’s Black Cockatoo and 
Rainbow Bee-eater to use the site for nesting or foraging. 

Six mammal species have been trapped in the area, with another 22 species possibly occurring in the 
vicinity of the project area, including seven introduced mammals.  99 species of bird and 58 species of 
herpetofauna have been recorded in the Collie Basin and could potentially occur on the site. 

Significant fauna 

Two Schedule 1 and five Priority Fauna species are likely to occur in the general area.  This 
information has been combined with threatened species likely to occur in the adjacent Ewington I 
deposit and is presented in Table 1.7. 

Table 1.7 Potential threatened species in general area 

Species Name Listing 

Chuditch  (Dasyurus geoffroii) Schedule 1, EPBC listed 

Western Ringtail Possum  (Pseudocheirus occidentalis)  Schedule 1, EPBC listed 

Quokka  (Setonix brachyurus)  Schedule 1, EPBC listed 

Carnaby’s-Cockatoo  (Calyptorhynchus latirostris) Schedule 1, EPBC listed 

Baudin’s Cockatoo  (Calyptorhynchus baudinii) Schedule 1, EPBC listed 

Peregrine Falcon  (Falco peregrinus)  Schedule 1 

Noisy Scrub-bird  (Atrichornis clamosus)  Schedule 1, EPBC listed 

Carpet Python  (Morelia spilota imbricata)  Schedule 4 

Southern Brown Bandicoot  (Isoodon obesulus fusciventer) P4, EPBC listed 
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The significant fauna protected under the EPBC Act observed in the vicinity of the proposal area are 
the Baudin’s Black Cockatoo (Calyptorhynchus baudinii) (Vulnerable), Carnaby’s Black Cockatoo 
(Calyptorhynchus latirostris) (Endangered), Chuditch (Dasyurus geoffroii) (Vulnerable) and Rainbow 
Bee-eater (Merops ornatus) (Migratory). 

Refer to Chapter 3 Section 5 for a more detailed description of the terrestrial fauna on the Power 
Station site and refer to Chapter 4 Section 2 for a more detailed description of the terrestrial fauna 
along the pipeline route. 

7.4 MARINE ENVIRONMENT 

7.4.1 Outfall location 

The Griffin Power outfall will be located in the northern end of Geographe Bay at Buffalo Beach 
(Figure 1.13).  It will be situated 200 m south of the Collie Power Station (CPS) outfall and the 
Millennium Inorganic Chemicals (MIC) outfall (see Figure 1.14). 

Cape Naturalist provides some protection in this area from southerly and south west swells; however, 
the coastline is relatively exposed to swells from the west and north west (DAL 2000).  Offshore the 
seabed consists of a sand veneer over limestone, which outcrops as pavement and reef. 

The sediments in this area are consistent and generally comprise loose to medium dense sands 
overlying medium to very dense sands (possibly with some weakly cemented bands) to depths of 
approximately 10 m (DAL 2000). 

The area has a relatively simple bathymetry with gentle offshore gradients.  Offshore from the seabed 
has a reasonably even slope with a gradient between 1:30 and 1:35 from the shore to a depth of 7 m (a 
distance of approximately 250 m offshore), the seafloor slope then reduced to 1:350 to 1:400 for the 
region further offshore, with a depth of 13 m generally occurring about 2–3 km offshore (DAL 2000). 

7.4.2 Coastal foredune 

On the proposed alignment, the top of the coastal foredune is at about 25 m above sea level and about 
100 to 130 m inshore from the mean tide line. 

7.4.3 Bathymetry 

As shown in Figure 1.10, the offshore depth increases quickly to 6 m at 190 m from the shore, and 
slopes more gently to 10 m at 680 m from the shore.  The depth continues to increase gradually further 
offshore. 

There are no offshore lines of reefs to protect the nearshore zone from weather and storm waves. 

7.4.4 Seabed character 

Inspection of the shore during construction of the Collie Power Station Ocean Outfall showed a thin 
layer of weak rock at approximately low tide level on the beach (rough limestone pavement).  Further 
offshore, sand occurs to a depth of about 7 m. 
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Figure 1.13 Geographe Bay 
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Figure 1.14 Local ocean outfall pipelines 
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7.4.5 Oceanography 

Tides 

The tides at Bunbury are relatively small, with the spring tide range being only 0.6 m.  There are 
variations in the water level over several days along the Binningup-Bunbury coast of 0.1 to 0.3 m due 
to shelf waves propagating southwards along the Continental Shelf.  Winter storms can increase sea 
level at the shore by up to a 1 m rise. 

Currents 

The tidal currents in the area are weak and generally less than 0.05 m/s.  The wind is the main force 
producing local currents resulting in consistent currents to the north in summer (driven by the 
afternoon sea breeze) and bursts of currents to the south in winter storms. 

Wave climate 

Both wind waves (generated by the prevailing winds) and swell waves (distant from their place of 
generation) are experienced at the shoreline in the region. 

The predominant swells affecting the region are generated by low-pressure systems in the southern 
Indian Ocean.  These swells typically arrive from the south west and are refracted and partly 
attenuated around Cape Naturaliste.  North westerly and westerly swells are also generated by cold 
fronts in the Indian Ocean and these swells often combine with wind waves to produce relatively high 
energy storm waves.  Wave conditions were observed in 12.5 m of water offshore of Bunbury between 
April 1997 and May 1999 and the mean significant wave height ranged from 0.5 m during January to 
April to 1.1 m in August, with an annual mean of 0.8 m.  The mean spectral wave period ranged from 
3.6 s in January to 6.4 s in July. 

Coastal processes 

A rise in sea levels during the early Holocene resulted in the delivery of a large supply of sand to this 
section of the coast.  In this region, the sand has resulted in the development of large parabolic dune 
sequences (termed the Quindalup Dunes).  In the vicinity of Kemerton, these parabolic dunes extend 
500 – 800 m inland from the shoreline.  The crests of these dunes typically have a height from 20 –
 30 m.  The majority of the parabolic dunes are vegetated and stable.  However, dune “blow-outs” are 
also common, with blow-outs extending 300 – 500 m inland in some areas. 

The beach is composed of an orange/brown medium to coarse grained carbonate sand.  The beach is 
linear and aligned in a north–south direction.  Recent (past 30 years) observations suggest that the 
coastline is stable in this area.  The longshore sediment transport rate in the vicinity of Bunbury was 
estimated to be between 55 000 m3 and 70 000 m3 per year in a northerly direction and similar rates 
are expected in the proposal area, also with net northward transport. 

Offshore, the seabed consists of a sand veneer over limestone, which outcrops as pavement and reef.  
The area has a relatively simple bathymetry with gentle offshore gradients.  Offshore, the seabed has a 
reasonably even slope with a gradient between 1:30 and 1:35 from the shore to a depth of 7 m (a 
distance of approximately 250 m offshore), the seafloor slope then reduces to 1:350 to 1:400 for the 
region further offshore, with a depth of 13 m generally occurring about 2 – 3 km offshore. 
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7.5 MARINE ECOLOGY 

7.5.1 Benthic primary producer habitat 

The benthic primary producer habitat near the existing Collie Power Station Ocean Outfall varies with 
distance from shore.  The nearshore habitat is dominated by bare sand overlying limestone pavement.  
Further offshore, predominantly sand and pavement habitat has patches of low relief reef and sparse 
seagrass (Posidonia angustifolia).  Seagrass meadows are generally confined to areas >600 m offshore 
due to the sediment mobility and the presence of pavement, low relief reef and very coarse sediments.  
Seagrass meadows within one kilometre of shore are often sparse while those further offshore in 
deeper water (12–15 m) are denser.  The high energy nature of the area often leads to significant 
sediment transport and often seagrass meadows are undermined in the process. 

There is a significant seagrass community immediately to the west of the existing Collie Power Station 
Ocean Outfall, principally to the north of or in line with any potential extension of the outfall.  The 
seagrass in the area largely comprises one species, Posidonia angustifolia that is commonly found in 
waters of 10 – 30 m depth and often forms meadows with a sparse density. 

7.5.2 Marine fauna 

Marine mammals 

Information on the occurrence, species diversity, abundance, distribution and movement of marine 
mammals is extremely limited in the project area.  Confirmed cetacean species at Binningup include 
dolphins and southern right whales. 

Fish 

Maunsell (2008) carried out a literature review on fish in the area surrounding the proposed Southern 
Seawater Desalination Plant (SSDP) for the Water Corporation.  Limited information is available on 
specific fish fauna assemblages in the area surrounding the SSDP (Maunsell 2008); however, 
information is available for the nearby Geographe Bay Region.  Similar assemblages of fish species 
are found throughout most of the south west of WA, with the Geographe Bay and Cape Leeuwin 
regions being dominated by warm temperate species (76%), several subtropical species (19%) and a 
few tropical species (5%) (Maunsell 2008).  One survey that sampled fish species in the seagrass beds 
between Capel and Dunsborough found that 52% of all fish fauna caught were whiting species 
(Maunsell 2008).  Although these fish community surveys do not include the area surrounding the 
proposed Griffin Power outfall, it is likely that similar assemblages occur in the area as in the 
surrounding regions. 

Given the dominance of seagrass beds in this area, it can be assumed that the area would support a 
high abundance of fish fauna and other marine organisms.  The area surrounding the proposed pipeline 
is unlikely to support unique communities of marine fauna as these seagrass beds are well represented 
in the south west. 

Species of conservation significance 

Search of listed threatened species in the vicinity of the outfall has revealed the threatened (Table 1.8) 
and migratory (Table 1.9) species that may be found in the area. 
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Table 1.8 Threatened species under the EPBC Act 

Threatened Species Common Name Status Type of Presence 

Birds 

Calyptorhynchus latirostris Carnaby's Black Cockatoo, Short 
billed Black Cockatoo 

Endangered Species or species habitat likely to 
occur within area 

Macronectes giganteus  Southern Giant Petrel Endangered Species or species habitat may 
occur within area 

Calyptorhynchus baudinii  Baudin's Black Cockatoo, Long 
billed Black Cockatoo 

Vulnerable Species or species habitat likely to 
occur within area 

Diomedea gibsoni  Gibson's Albatross Vulnerable Species or species habitat may 
occur within area 

Macronectes halli Northern Giant Petrel  Vulnerable Species or species habitat may 
occur within area 

Thalassarche cauta   Shy Albatross Vulnerable Species or species habitat may 
occur within area 

Mammals 

Balaenoptera musculus  Blue Whale Endangered Species or species habitat may 
occur within area 

Eubalaena australis   Southern Right Whale Endangered Species or species habitat known to 
occur within area 

Megaptera novaeangliae  Humpback Whale Vulnerable Congregation or aggregation known 
to occur within area 

Neophoca cinerea  Australian Sea-lion Vulnerable Species or species habitat may 
occur within area 

Dasyurus geoffroii   Chuditch, Western Quoll Vulnerable Species or species habitat likely to 
occur within area 

Pseudocheirus occidentalis   Western Ringtail Possum Vulnerable Species or species habitat likely to 
occur within area 

Setonix brachyurus  Quokka Vulnerable Species or species habitat may 
occur within area 

Ray finned fishes 

Nannatherina balstoni  Balston's Pygmy Perch Vulnerable Species or species habitat may 
occur within area 

Sharks 

Carcharias taurus (west coast 
population) 

Grey Nurse Shark (west coast 
population) 

Vulnerable Species or species habitat may 
occur within area 

Carcharodon carcharias  Great White Shark Vulnerable Species or species habitat may 
occur within area 

Rhincodon typus  Whale Shark Vulnerable Species or species habitat may 
occur within area 
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Table 1.9 Migratory species under the EPBC Act 

Migratory Species  Common name Status Type of Presence 

Migratory Terrestrial Species 

Haliaeetus leucogaster  White-bellied Sea-Eagle Migratory Species or species habitat likely to 
occur within area 

Merops ornatus  Rainbow Bee-eater Migratory Species or species habitat may 
occur within area 

Migratory Wetland Species 

Ardea alba  Great Egret, White Egret Migratory Breeding likely to occur within area 

Ardea ibis  Cattle Egret Migratory Species or species habitat may 
occur within area 

Migratory Marine Birds 

Apus pacificus  Fork-tailed Swift Migratory Species or species habitat may 
occur within area 

Ardea alba  Great Egret, White Egret Migratory Breeding likely to occur within area 

Ardea ibis  Cattle Egret Migratory Species or species habitat may 
occur within area 

Diomedea gibsoni   Gibson's Albatross Migratory Species or species habitat may 
occur within area 

Macronectes giganteus  Southern Giant Petrel Migratory Species or species habitat may 
occur within area 

Macronectes halli  Northern Giant-Petrel Migratory Species or species habitat may 
occur within area 

Thalassarche cauta  Shy Albatross Migratory Species or species habitat may 
occur within area 

Migratory Marine Species 

Balaenoptera edeni  Bryde's Whale Migratory Species or species habitat may 
occur within area 

Balaenoptera musculus  Blue Whale Migratory Species or species habitat may 
occur within area 

Caperea marginata  Pygmy Right Whale Migratory Species or species habitat may 
occur within area 

Eubalaena australis  Southern Right Whale Migratory Species or species habitat known to 
occur within area 

Lagenorhynchus obscurus  Dusky Dolphin Migratory Species or species habitat may 
occur within area 

Megaptera novaeangliae  Humpback Whale Migratory Congregation or aggregation known 
to occur within area 

Orcinus orca  Killer Whale, Orca Migratory Species or species habitat may 
occur within area 

Carcharodon carcharias  Great White Shark Migratory Species or species habitat may 
occur within area 

Rhincodon typus  Whale Shark Migratory Species or species habitat may 
occur within area 

The Fork-tailed Swift, Great or White Egret and Cattle Egret are listed under the JAMBA and 
CAMBA agreements; the White-bellied Sea Eagle is listed only under the CAMBA agreement. 

There are a number of species also listed in the Wildlife Conservation Act 1950.  Table 1.10 shows the 
Schedule 1 – Fauna that is rare or likely to become extinct with the exception of the Australian Sea-
lion (Neophoca cinerea) listed under Schedule 4 – Other specially protected fauna. 
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Table 1.10 Species listed under the Wildlife Conservation Act 1950 

Specially protected fauna Common Name Schedule Type of Presence 

Birds 

Calyptorhynchus latirostris   Carnaby's Black Cockatoo, 
Short-billed Black Cockatoo 

1 Species or species habitat likely to 
occur within area 

Macronectes giganteus   Southern Giant Petrel  1 Species or species habitat may 
occur within area 

Calyptorhynchus baudinii  Baudin's Black Cockatoo, Long-
billed Black Cockatoo 

1 Species or species habitat likely to 
occur within area 

Diomedea gibsoni  Gibson's Albatross 1 Species or species habitat may 
occur within area 

Thalassarche cauta  Shy Albatross 1 Species or species habitat may 
occur within area 

Mammals 

Balaenoptera musculus  Blue Whale 1 Species or species habitat may 
occur within area 

Eubalaena australis  Southern Right Whale 1 Species or species habitat known to 
occur within area 

Megaptera novaeangliae  Humpback Whale 1 Congregation or aggregation known 
to occur within area 

Neophoca cinerea  Australian Sea-lion 4 Species or species habitat may 
occur within area 

Dasyurus geoffroii  Chuditch, Western Quoll 1 Species or species habitat likely to 
occur within area 

Pseudocheirus occidentalis  Western Ringtail Possum 1 Species or species habitat likely to 
occur within area 

Setonix brachyurus  Quokka 1 Species or species habitat may 
occur within area 

Ray finned fishes 

Nannatherina balstoni  Balston's Pygmy Perch 1 Species or species habitat may 
occur within area 

Sharks 

Carcharias taurus (west coast 
population) 

Grey Nurse Shark (west coast 
population) 

1 Species or species habitat may 
occur within area 

Carcharodon carcharias  Great White Shark 1 Species or species habitat may 
occur within area 

Refer to Chapter 4 Section 1 for a more detailed description of the marine fauna of the proposal area. 

,
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Chapter 2 Consultation, Environmental Principles, 
Sustainability and Assessment of Minor 

Environmental Factors 

1 STAKEHOLDER CONSULTATION 

1.1 IDENTIFICATION OF STAKEHOLDERS 

Key stakeholders identified and consulted during the preparation of the PER are presented in Table 
2.1. 

Table 2.1 Stakeholders consulted 

Stakeholder 
Sector 

Stakeholder 

Government 
agencies 

Department of Climate Change 

Department of Environment, Water, Heritage and the Arts 

Department of Resources, Energy and Tourism  

Department of Industry and Resources 

Department of Water 

Environmental Protection Authority 

Members of 
Parliament 

Shadow Minister for the Environment (Western Australia) (Dr Graham Jacobs MLA) 

Deputy Premier and Treasurer of Western Australia (Hon. Eric Ripper MLA) 

Federal Office of the Minister for Environment, Heritage & the Arts 

Minister for the Environment; Climate Change; Peel (Western Australia) (Hon. David Templeman MLA) 

Shadow Minister for Energy (Western Australia) (Hon. John Day MLA) 

Federal Minister for Resources, Energy and Tourism (Hon. Martin Ferguson AM MP) 

State Labour Member for Collie – Wellington (Mr Mick Murray MLA) 

Federal Liberal Member for Forrest (Ms Nola Marino MP) 

Shadow Federal Minister for Resources & Energy (Senator the Hon. David Johnson). 

Non-government 
organisations 

Bunbury Chamber of Commerce and Industry  

Collie Chamber of Commerce and Industry 

Chamber of Minerals and Energy 

South West Development Commission. 

Local 
government 

Shire of Collie 

Shire of Dardanup 

Community local residents 

Various forms of contact were made with these stakeholders (e.g. post, email, phone call) to provide 
an initial project briefing and to invite stakeholders to be involved in ongoing consultation throughout 
the PER process.  The level of stakeholder involvement in the consultation process varied depending 
on the interest of the stakeholder. 
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1.2 FORM AND TIMING OF CONSULTATION FOR THIS PER 

Griffin Power initiated a stakeholder consultation program for the proposal in February 2008.  The 
timing of the consultation program enabled the issues raised to be taken into consideration in the 
formulation of the environmental investigations, the scope of the assessment and preparation of the 
PER.  Key consultation activities undertaken included: 

• correspondence 

• holding community group meetings 

• liaising with relevant Federal and State Government bodies. 

A summary of the consultation program is contained in Table 2.2. 

Table 2.2 Summary of consultation undertaken to date 

Date Stakeholder Summary 

13 February 2008 EPA Chairman Griffin Power advised the EPA Chairman of imminent referral 
of the proposal, outlined expected key environmental factors. 

19 February 2008 State Deputy Premier and 
Treasurer, Minister for State 
Development 

Griffin Power briefed Minister on upcoming projects including 
the Bluewaters Phase III and IV Expansion. 

19 February 2008 State Minister for the Environment, 
Climate Change and Peel 

Griffin Power briefed Minister on upcoming projects including 
the Bluewaters Phase III and IV Expansion. 

20 February 2008 Federal Department of Climate 
Change (DCC) 

Griffin Power briefed Federal DCC on new projects coming on-
line and Griffin Power directed to deal with greenhouse gases 
through the new DCC. 

20 February 2008 Federal Department of Resources, 
Energy & Tourism 

Griffin Power briefed Division Heads on proposal and provided 
an overview of The Griffin Group. 

20 February 2008 Federal Office of the Minister for 
Environment, Water, Heritage & the 
Arts (DEWHA) 

Griffin Power briefed Adviser on proposal and gave an 
overview of The Griffin Group. 

21 February 2008 Federal Opposition – Liberal 
Member for Forrest 

Griffin Power briefed Minister on upcoming projects including 
the Bluewaters Phase III and IV Expansion and WA issues. 

21 February 2008 Federal Opposition – Shadow 
Minister for Resources and Energy 

Griffin Power briefed Minister on upcoming projects including 
the Bluewaters Phase III and IV Expansion and WA issues. 

21 February 2008 DEWHA Griffin Power briefed Department on upcoming projects 
including the Bluewaters Phase III and IV Expansion and 
received feedback on environmental assessment processes 
under the EPBC Act. 

25 February 2008 State Department of Industry and 
Resources 

Griffin Power briefed Minister on upcoming projects including 
the Bluewaters Phase III and IV Expansion. 

10 March 2008 State Shadow Ministers for Energy 
and Environment 

Griffin Power briefed Ministers on upcoming projects including 
the Bluewaters Phase III and IV Expansion. 

27 March 2008 State Department of Water Griffin Power briefed Department on upcoming projects 
including the Bluewaters Phase III and IV Expansion. 

27 March 2008 State Member for Collie-Wellington Griffin Power briefed Member on upcoming projects including 
the Bluewaters Phase III and IV Expansion.  No concerns or 
issues raised. 

27 March 2008 Shire of Dandaragan Griffin Power briefed Shire on upcoming projects including the 
Bluewaters Phase III and IV Expansion. 

7 April 2008 Federal Department of Resources 
Energy & Tourism 

Griffin Power briefed Minister on upcoming projects including 
the Bluewaters Phase III and IV Expansion. 

10 April 2008 Bunbury Chamber of Commerce 
and Industry 

Griffin Power briefed CEO on the Bluewaters Phase III and IV 
expansion. 
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Date Stakeholder Summary 

Collie Chamber of Commerce and 
Industry 

Griffin Power briefed CEO on the Bluewaters Phase III and IV 
expansion. 

Shire of Collie  Griffin Power briefed CEO and President on the Bluewaters 
Phase III and IV expansion. 

10 April 2008 South West Development 
Commission  

Griffin Power briefed CEO and Regional Manager on the 
Bluewaters Phase III and IV expansion. 

10 April 2008 State Chamber of Minerals and 
Energy 

Griffin Power briefed Director on the Bluewaters Phase III and 
IV expansion. 

10 April 2008 Local Government/Residents/Media 
(Key Stakeholders) 

Invite letters to community consultation meetings posted to key 
stakeholders along with FYI notes attached for relevant 
political contacts. 

7 May 2008 Local resident meeting Bluewaters & Ewington 1 Mine Operations Community 
Meeting. 

 

1.3 STAKEHOLDER COMMENTS AND RESPONSES OF PROPONENT 

The main issues raised by stakeholders have been tabulated in Table 2.3 and cross referenced to where 
they are discussed in the PER document. 

Table 2.3 Key issues raised during consultation 

Key issue Section of PER 

Sulphur dioxide emissions Chapter 3 Section 1 

Other air emissions Chapter 3 Section 1 

Noise impacts Chapter 3 Section 2 

Saline wastewater pipeline rupture Chapter 3 Section 4.3.2 

Traffic Construction Environmental Management Plan (Appendix 1) 

Safety issues Construction Environmental Management Plan (Appendix 1) and Operation 
Environmental Management Plan (Appendix 2) 

 

1.4 ONGOING CONSULTATION 

Griffin Power will continue to consult with the wider community regarding the proposal prior to, and 
during the eight week public review of this document. 

At the end of the public review period, issues raised in written public submissions are provided to 
Griffin Power for an opportunity to provide responses to the submissions.  The EPA then undertakes 
an assessment of the PER document, submissions and proponent responses to submissions, preparing 
an assessment report that will be provided to the Minister for the Environment.  The Minister for the 
Environment releases the EPA report and any person has the right to appeal, within 14 days, against 
the recommendations of that report. 
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2 ENVIRONMENTAL PRINCIPLES AND SUSTAINABILITY 

2.1 PRINCIPLES OF ENVIRONMENTAL PROTECTION 

In 2003, the EP Act was amended to include a core set of Principles that are applied by the EPA in 
assessments (EPA 2004b).  As listed in Section 4a of the EP Act, these environmental protection 
principles are: 

• precautionary principle 

• principle of intergenerational equity 

• principle of the conservation of biological diversity and ecological integrity 

• principles relating to improved valuation, pricing and incentive mechanisms 

• principle of waste minimisation. 

Griffin Power has considered these principles in its assessment of the environmental impacts 
associated with the proposal (Table 2.4). 

Table 2.4 Principles of environmental protection 

Principle Consideration Given in Project Section Addressed 
in PER 

1.  Precautionary principle 

Where there are threats of serious or 
irreversible damage, lack of full scientific 
certainty should not be used as a 
reason for postponing measures to 
prevent environmental degradation. 

In the application of the precautionary 
principle, decisions should be guided by: 

1. careful evaluation to avoid, where 
practicable, serious or irreversible 
damage to the environment 

2. an assessment of the risk-
weighted consequences of various 
options. 

Griffin Power includes a risk assessment process in the 
development of all new projects with the intention of 
identifying issues early in the process to enable planning for 
avoidance and/or mitigation. 

Part of this process includes undertaking detailed site 
investigations of the biological and physical environs.  
Where these investigations identify significant 
environmental issues, management measures will be 
incorporated into the project design to avoid or minimise 
potential impacts, where practicable. 

For example, Griffin Power has undertaken the necessary 
studies to ensure that the potential environmental impacts of 
the proposal are clearly understood.  A risk-based approach 
has been used when making decisions that could have 
environmental or social impacts. 

See Chapter 2 
Section 3.4 and 
Chapter 3 and 
Chapter 4. 

2.  Intergenerational equity 

The present generation should ensure 
that the health, diversity and productivity 
of the environment is maintained or 
enhanced for the benefit of future 
generations. 

Griffin Power integrates the principles of sustainable 
development into all aspects of its operations to contribute 
to sustainable development in Australia.  These principles 
ensure that Griffin Power operations deliver more value with 
less impact. 

Integration of these sustainable development principles 
ensures the environment in which Griffin Power operates is 
maintained and, where possible, enhanced for future 
generations. 

For example, Griffin Power will ensure that the proposal will 
be constructed, operated and closed in an environmentally 
and socially responsible manner that will not leave a 
negative legacy.  Griffin Power will use natural resources 
wisely to ensure the maintenance of natural capital and will 
follow EPA Guidance Statement No. 12. 

See Chapter 2 
Section 2.2. 
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Principle Consideration Given in Project Section Addressed 
in PER 

3.  Conservation of biological 
diversity and ecological integrity 

Conservation of biological diversity and 
ecological integrity should be a 
fundamental consideration.   

Conservation of biological diversity and ecological integrity 
is central to the environmental management approach at the 
Bluewaters Phases III and IV project area and is a major 
consideration for the proposal.  Biological investigations 
were undertaken to provide sufficient local and regional 
information to assess the environmental significance of the 
proposal. 

For example, the proposal will be located on mostly cleared 
farmland to minimise the disturbance to remnant vegetation.  
Griffin Power will take actions to conserve significant fauna 
(e.g. Carnaby’s or Baudin’s Cockatoo’s) that may be 
affected by the proposal. 

See Chapter 3 and 
Chapter 4. 

4.  Improved valuation, pricing and 
incentives mechanisms 

The design and costing of the proposal will take into 
account the cost of waste management and offsets where 
environmental impacts cannot be avoided.  Environmental 
management of the proposal will be undertaken in the most 
cost effective way to maximise benefits or minimise costs to 
develop solutions and responses to environmental 
problems. 

See Chapter 3 
(commitment to 
greenhouse gas 
emissions trading) 

5.  Waste minimisation 

All reasonable and practicable 
measures should be taken to minimise 
the generation of waste and its 
discharge into the environment.   

The Griffin Power environmental policy includes the 
following statement relating to waste management: 

“Griffin Power will adopt the following management 
hierarchy for waste: 

• avoid 

• reuse 

• recycle 

• recover energy 

• treat 

• contain 

• dispose.” 

Griffin Power also controls: 

• offsite discharge of stormwater (i.e. all surface water 
runoff from disturbed areas is diverted to two onsite 
sedimentation dams or the in-pit sump) 

• noise immissions
3

 (i.e. enclosing processing plant, 
maintaining equipment in good working order) 

• emissions to air, such as dust (i.e. baghouses on 
processing plant, covered conveyor, dust suppression on 
roads and stockpiles). 

See Chapter 2 
Section 3.4. 

                                                      

3

 Immission – describes the influx of sound at a particular location from all sources under consideration. 
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Table 2.5 provides other principles considered relevant in development of the proposal. 

Table 2.5 Other principles of environmental protection 

Principle Consideration 

Environmental, Social 
and Economic 
Considerations 

Sound management practices will be adopted to ensure the environmental, social and economic 
needs of future generations are considered.  The environmental practices and procedures adopted 
will be cost effective and in proportion to the significance of the environmental risks and 
consequences being addressed. 

Shared Responsibility The consultation program will include consultation with all levels of Government, relevant industries 
and businesses (i.e. Griffin Coal, future customers), and the local community regarding appropriate 
management of the proposal. 

Product Stewardship Griffin Power will retain responsibility for the disposal of any wastes.  This includes management 
measures for the minimisation of greenhouse gas emissions. 

Eco-Efficiency The proposed power station technology is best practice for a base load power station of this size, 
given that use of gas for the proposal is not considered to be currently viable as the foreseeable 
reliability of gas is considered insufficient and the cost is not commercially viable. 

Integrated 
Environmental 
Management 

The potential environmental impacts will be investigated holistically, taking into account the potential 
impacts on/interactions with other aspects of the environment (i.e.  water efficiency and impacts on 
groundwater supplies in the Collie Basin) (see Section 7). 

Best Practice The technology proposed for the proposal represents current best practice in coal-fired power 
stations given the constraints on plant size and limitations of the SWIS.   

Continuous 
Improvement 

The proposal will be operated under an Environmental Management System (EMS) developed 
along the lines of ISO 14001, and will be applicable to Bluewaters I, II, III and IV.  This EMS will 
include a regular review cycle in which ways to improve the operations (and EMS) will be 
investigated and incorporated where appropriate. 

Accountability and 
Transparency 

Stakeholder consultation will be undertaken as part of the environmental impact assessment and 
continue throughout proposal development and operation.  This consultation will be used to both 
inform stakeholders (including members of the public) of proposed proposal developments and the 
results of environmental studies, and also to provide feedback on how stakeholder concerns have 
been addressed. 

 

2.2 SUSTAINABILITY 

Sustainable development is defined as: 

“Development that meets the needs of the present without compromising the ability of future 

generations to meet their own needs.” 

In September 2003, the Western Australian State Government released the State Sustainability 
Strategy (Government of Western Australia 2003).  The strategy establishes a high-level approach to 
applying sustainability principles across government operations.  The strategy recognises that a 
number of key sustainability principles have been developed in the Western Australian resources 
sector, including land and water rehabilitation, eco-efficiency in processing and a range of social 
innovations. 
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Griffin Power has declared its own position on sustainability based on the Western Australian State 
Sustainability Strategy and the Commonwealth Government National Strategy for Ecologically 
Sustainable Development (Australian Government 1992).  Griffin Power maintains the view of a 
common goal for, and not conflict between, economic development and environmental protection for 
the present and into the future.  To this end, Griffin Power has adopted four Principles of Fairness, 
which are centred on economic, environmental, social and resources values: 

• the Principle of Economic Fairness 

• the Principle of Environmental Fairness 

• the Principle of Social Fairness 

• the Principle of Resource Fairness. 

Economic Fairness 

The Principle of Economic Fairness allows the economic impact assessment of a development on a 
community, a region or a state to be judged equally against other factors.  Economic fairness is to be 
applied equally to all stakeholders.  In evaluating whether a particular development decision has merit, 
the alternative options should be assessed in terms of the economic impact on a particular community, 
region or state.  Economic fairness acknowledges that development and associated economic growth, 
provides the fundamental conditions under which environmental protection is best achieved. 

Local Perspective 

From a local perspective, economic fairness translates into continuity of employment for the local 
population and the ability of Collie to survive and grow as a viable community in Western Australia. 

The Bluewaters Phase III and IV Expansion will contribute to local economic fairness through its 
ability, in combination with Bluewaters I and II, to attract new industry to Collie by making attractive 
electricity tariffs available to prospective industries. 

Regional Perspective 

The region around Bunbury and Wellington is important to continued prosperity of Western Australia. 
Developments such as Bluewaters will contribute to the growth of the area and ensure the continuing 
viability of the region. 

Environmental Fairness 

Environmental values and protection, at local, regional or state level, constitute an integral component 
of any development decision. 

The Principle of Environmental Fairness requires organisations to minimise environmental harm 
through programs which are aligned with their business and which help conserve, protect and restore 
the health and integrity of local ecosystems impacted by the business activities of the organisation. 

Environmental fairness requires a whole-of-project comparison and assessment of environmental 
benefits and impacts. 
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2.2.1 Social and economic costs and benefits 

The construction of the proposal will involve capital expenditure of $1 billion and will require a peak 
workforce of approximately 900.  In operation, the proposal will employ around 30 workers and will 
involve operating expenditure of around $100 million per annum. 

The construction and operation phases of the proposal will have important economic, social and 
strategic impacts that will benefit the town of Collie, the South West Region and Western Australia. 

In order to estimate these benefits, ACIL Tasman Pty Ltd undertook general socio-economic analysis 
and economic modelling using the Tasman Global General Equilibrium Model (ACIL 2008).  This 
report can be found in Appendix 4. 

This analysis found that during the peak construction period in 2010 when both generator units are 
under construction, the proposal will add $16.6 million to the Gross Regional Product of the South 
West and $15.7 million to the Gross State Product of Western Australia.  Impacts are also significant 
in the operation phase with a boost to Gross Regional Product of around $167 million and Gross State 
Product of $64 million in 2014, which is the first full year of operation. 

The proposal represents a significant boost to State and regional employment particularly for the town 
of Collie where unemployment rates are higher than the State average and employment diversification 
is limited.  ACIL Tasman (2008) notes that a construction workforce of around 600 people will be 
primarily employed in the fields of engineering and construction

4

.  An additional 20 personnel will be 
required to operate the Phase III and IV generator units.  Modelling by ACIL Tasman (2008) indicates 
that construction will result in indirect employment of an additional 100 jobs in the South West and up 
to 176 in the whole of the State in the year 2010-11. 

The proposal will also add to the economic and social sustainability of Collie and the South West by 
providing long-term employment, education and training opportunities, new and increased local 
business opportunities, and the possibility of increasing the population of the local area.   In addition, 
the proposal will support the local coal industry, contribute to the diversification of Western 
Australia’s energy portfolio and assist in driving down the per-unit costs of coal production. 

                                                      

4

 The ACIL Tasman modelling was based on a program commencing Bluewaters Phase III construction in late 2009, and commissioning in 2012, 

and the Phase IV construction commencing in late 2011, and commissioning in late 2014.  However, since preparation of the ACIL Tasman 

report, the program for construction and commissioning of Bluewaters Phase IV has been advanced by one year.  This will result in an increase 

in the peak construction workforce from 600 (as reported by ACIL Tasman) to 900.  
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3 ASSESSMENT OF ENVIRONMENTAL IMPACT OF PROPOSAL 

This PER has been prepared in accordance with the Environmental Scoping Document (ESD) 
conditionally agreed to by the EPA at its meeting of 11 December 2008. 

3.1 SCOPING OF RELEVANT FACTORS 

The ESD was prepared in accordance with the Environmental Impact Assessment (Part IV Division I) 
Administrative Procedures 2002.  The scoping process involved preliminary identification of 
environmental aspects and an environmental risk assessment to identify key issues and factors 
associated with the proposal.  The scoping process utilised EPA guidelines, preliminary stakeholder 
consultation and a preliminary risk assessment to identify aspects of the proposal likely to have an 
environmental impact.  This process highlighted environmental factors requiring detailed assessment 
and factors not requiring detailed investigation, given existing or proposed environmental management 
and community input. 

It is important to note, that with the exceptions listed in Table 2.6, the proposal is identical to the 
Bluewaters Phase I and II generator units.  The environmental factors related to the power station 
component of the Bluewaters Phase III and IV proposal have been evaluated and management 
approaches developed and accepted through the environmental assessment approaches applied to 
Bluewaters Phase I and II. 

Table 2.6 Key features of Bluewaters Phases III and IV that vary from Bluewaters I and II 

Key feature Comment 

New Griffin Power owned saline wastewater 
discharge pipeline and marine outfall 

A new Griffin Power owned outfall is proposed to be constructed near the 
near the existing Verve outfall with a pipeline located adjacent to the existing 
Verve pipeline and within the same easement over most of the alignment.  
This component of the proposal would not be constructed if the more 
preferred option of access can be negotiated to the existing Verve outfall as 
the preferred option.  Alternately, supply of the saline wastewater to a water 
distribution and disposal utility for treatment and disposal would be utilised in 
preference to a new outfall, if operation of such a facility commences in the 
Collie Basin, as proposed by the DoW. 

The associated environmental factors and their management are discussed 
in Chapter 4. 

Flue gas desulphurisation Dry flue gas desulphurisation technology will be fitted to the Bluewaters 
Phase III and IV generator units.  The resulting sulphur dioxide emissions 
and their impacts are described in Chapter 3 Section 1. 

Capable of being retrofitted with carbon 
capture and storage technology 

Carbon capture technology would be retrofitted when the technology is 
proven to be commercially available and viable.  The concept is discussed in 
detail in Chapter 3 Section 3.5.1. 

Implementation of the technology would comprise a change to the proposal. 
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The risk-based approach taken to assess the significance of each of the environmental factors is set out 
in Table 2.7. 

Table 2.7 Significance levels 

Significance level Meaning 

Low No measurable potential impact, or impact not expected to create any concern.  Minor management 
actions may be required to eliminate risks. 

Medium Anticipated potential significant impact without management.  Conventional management actions 
expected to reduce impact to acceptable levels.  Low expectation of residual risk of impact, but will 
require monitoring to confirm. 

High Anticipated potential significant impact without management.  Substantial management actions required 
to reduce impact to acceptable levels, with monitoring, trigger levels and contingency actions necessary 
to deal with uncertainties regarding residual risk. 

 

3.2 KEY ENVIRONMENTAL FACTORS 

The ESD outlined the key environmental factors to be addressed in this PER as: 

• air emissions 

• noise immissions
5

 

• greenhouse gas emissions. 

• water supply 

• marine discharges 

• terrestrial environment (Power Station site and pipeline construction). 

These key environmental factors are addressed in detail in Chapter 3 (generator unit aspects) and 
Chapter 4 (saline wastewater disposal aspects) in the following format: 

• EPA objective, key statutory requirements and environmental policy 

• description of factor 

• potential sources of impact 

• assessment of potential impact 

• proposed mitigation/management measures 

• predicted outcome. 

                                                      

5

 Immission – describes the influx of sound at a particular location from all sources under consideration. 
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3.3 MATTERS OF NATIONAL ENVIRONMENTAL SIGNIFICANCE 

As the proposal had been referred under the EPBC Act and DEWHA advised that the action was 
considered to be a ‘controlled action’, the key environmental factors to be addressed in the PER 
include matters of National Environmental Significance (NES).  DEWHA considers that the proposal 
is likely to have a significant impact to threatened Baudin’s and Carnaby’s Black Cockatoos due to 
clearing of remnant vegetation on the Power Station site and has the potential to significantly impact 
upon migratory marine species, particularly cetaceans.  These matters of NES are discussed separately 
in Chapter 5. 

3.4 OTHER ENVIRONMENTAL FACTORS NOT FURTHER ASSESSED 

A number of other environmental factors were identified in the scoping process and are considered 
minor factors.  They will be managed through the specific management plans for each factor, as 
presented in the Construction Environmental Management Plan and Operational Environmental 
Management Plan presented in Appendix 1 and Appendix 2 respectively.  These factors are: 

• waste 

• dust 

• vibration 

• acid sulphate soils 

• visual amenity 

• heritage 

• public health and safety 

• traffic. 
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Chapter 3 Assessment and management of key 
environmental factors – Generator units component 

This Chapter sets out a description of the existing environment for each environmental factor 
associated with the generator unit component of the proposal, a description of the potential impacts of 
the proposal on the factor, and how the impacts are proposed to be managed, including specific 
environmental management actions. 

The key environmental factors associated with the generator units are: 

• air quality (emissions) 

• noise 

• greenhouse gas emissions 

• water resources: water supply 

• terrestrial environment (flora and fauna). 

Each of these factors is discussed in detail in the following Sections 1 through 5 respectively. 
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1 AIR QUALITY (EMISSIONS) 

1.1 EPA OBJECTIVE, KEY STATUTORY REQUIREMENTS AND ENVIRONMENTAL POLICY 

The EPA objective is: 

To ensure that emissions do not adversely affect environment values or the health, welfare and 

amenity of people and land uses by meeting statutory requirements and acceptable standards. 

The National Environment Protection Council (NEPC) has determined a number of measures for air 
quality including: 

• National Environment Protection Measure (NEPM) for Ambient Air Quality, 1998 

• variation to the National Environment Protection (Ambient Air Quality) Measure, 2003 (in 
relation to particulate matter) 

• National Environment Protection (Air Toxics) Measure – Draft Measure for Public Comment, 
2004. 

The measures provide guidelines for levels of contaminants below which air quality is deemed to be 
acceptable.  The DEC has adopted NEPM guidelines for application in air quality management.  Table 
3.1 presents a summary of applicable NEPM ambient air quality guidelines. 

Table 3.1 Relevant NEPM ambient air quality guidelines 

Contaminant Averaging 
period 

NEPM Goal (maximum allowable exceedances by 2008) 

Carbon monoxide (CO) 8-hours 9 ppm (~11.2 mg/m
3
) 1 day a year 

Nitrogen dioxide (NO2) 1-hour 0.12 ppm (~246 µg/m
3
 ) 1 day a year 

1 year 0.03 ppm (~62 µg/m
3
) None 

Photochemical oxidants 
(as ozone) 

1-hour 0.1 ppm  1 day a year 

4-hours 0.08 ppm  1 day a year 

Sulphur dioxide (SO2) 1-hour 0.2 ppm (~572 µg/m
3
) 1 day a year 

1 day 0.08 ppm (~229 µg/m
3
) 1 day a year 

1 year 0.02 ppm (~57 µg/m
3
) none 

Particle as PM10 1 day 50 µg/m
3
  5 days a year 

Particles as PM2.5 1 day 25 µg/m
3
  To gather sufficient data nationally to review particles 

standard 

1 year 8 µg/m
3
  To gather sufficient data nationally to review particles 

standard 

Benzene Annual 
average 

0.003 ppm (~10.4 µg/m
3
)
1
 8-year goal to gather sufficient data nationally to formulate 

development of a standard 

Benzo[a]pyrene Annual 
average 

0.3 ng/m
3
 8-year goal to gather sufficient data nationally to formulate 

development of a standard 

Formaldehyde 24-hours 0.04 (~50 µg/m
3
)
1
 8-year goal to gather sufficient data nationally to formulate 

development of a standard 

Toluene 24-hours 1 ppm (~3750 µg/m
3
)
1
 8-year goal to gather sufficient data nationally to formulate 

development of a standard 

Xylenes 24-hours 0.25 ppm (~1080 µg/m
3
)
1
 8-year goal to gather sufficient data nationally to formulate 

development of a standard 
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Other relevant ambient air quality guideline values applied in this assessment (and their sources) are 
described in Table 3.2. 

Table 3.2 Other air quality guidelines 

Substance Averaging period Source Guideline Frequency 

Sulphur dioxide 10 minutes NH&MRC  700 µg/m
3
  Should not be exceeded 

10 minutes WHO  500 µg/m
3
 Should not be exceeded 

5 minutes USEPA  1570 µg/m
3
 Concern level 

15 minutes UKDoE  260 µg/m
3
 No more than 35 

exceedances per year 

5 – 10 minutes Toxikos  570 µg/m
3
 Likely no effect level in 

exercising asthmatics 

Fluoride 24-hours ANZECC 2.9 µg/m
3
  Should not be exceeded 

Arsenic
#
 Annual WHO  6.7 x 10-4 µg/m

3
   

Mercury (Hg) Annual WHO  1 µg/m
3
 Should not be exceeded 

# Concentration for 1x10
-6
 additional lifetime cancer risk 

Best practice control of emissions 

The key elements of EPA Guidance Statement No. 55 Implementing Best Practice in Proposals 

Submitted to the Environmental Impact Assessment Process (EPA 2003) for the implementation of 
best practice that is relevant to the proposal are summarised below. 

Best practicable measures 

The EPA requires that best practicable measures (BPM) should be applied to the management of 
environmental issues.  BPM incorporates technology and environmental management procedures 
which are practicable, having regard to, among other things, local conditions and circumstances, 
including costs, and to the current state of technical knowledge, including the availability of reliable, 
proven technology. 

Best practice involves the prevention of environmental impact, or, if this is not practicable, minimising 
the environmental impact through the incorporation of BPM. 

Maximum Extent Achievable 

The EPA requires Maximum Extent Achievable (MEA) where hazardous pollutants are involved, 
regardless of their pathway into the environment and the location of the premises. 

MEA requirements incorporate technology and environmental management procedures that are the 
most stringent measures available and achievable at a scale that is relevant to the proposal.  The aim is 
to control the level of risk imposed by the hazardous pollutants being considered.  Hazardous 
contaminants are not common contaminants, but include those that have been identified as known or 
suspected carcinogens, mutagens, teratogens, or are highly toxic or highly persistent substances 
(including arsenic, asbestos, benzene, dioxins, PAHs, PCBs, beryllium and cadmium). 

EPA intends that MEA measures are to cover the above hazardous pollutants and those in the schedule 
of Class 3 substances attached to the Victorian EPA State Environment Protection Policy (Air Quality 
Management). 
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1.2 DESCRIPTION OF FACTOR 

Atmospheric emissions from the proposal comprise mainly products of combustion, including sulphur 
dioxide (SO2), oxides of nitrogen (NOx) and carbon monoxide (CO), as well as particulate matter 
(PM).  Trace levels of acid gases, Volatile Organic Compounds (VOCs) and metals will also be 
present in the atmospheric emissions. 

Due to the presence of photochemical precursors (NOx and VOCs) in emissions from the proposal and 
from other existing industrial sources in the Collie region, there is a potential to generate 
photochemical oxidants such as ozone (O3) downwind under conducive climatic conditions. 

It is proposed to install two new 150 m tall stacks as part of the proposal.  The stack servicing 
Bluewaters Phase III will be designed to accommodate the flue gases from Bluewaters Phase II, and 
the stack servicing Bluewaters Phase IV will be designed to accommodate the flue gases from 
Bluewaters Phase I. 

Bluewaters Phases I and II were approved on the basis that the flue gases will be discharged via two 
individual 100 m tall stacks.  It is now proposed to decommission these stacks while the proposal is 
brought into operation.  The combination of the flue streams from two generating units into the one 
stack will result in increased plume buoyancy and this combined with the increased stack height will 
reduce air quality impacts associated with Bluewaters. 

1.2.1 Surveys/investigations 

Previous investigations 

Air emissions were modelled for both Bluewaters Phases I and II environmental impact assessments 
by the CSIRO using The Air Pollution Model (TAPM) air emission model.  Several scenarios were 
modelled, with scenarios that included the worst-case scenario: Muja A, B, C & D; Collie A and the 
then planned Collie B; Worsley Alumina Refinery upgraded to 4.4 Mtpa; and Bluewaters Phases I 
and II.  This scenario was used to assess air quality against accepted national and international 
standards. 

The scenario assumed all proposals in the modelling were a best estimate of the cumulative effect of 
air emissions in the Collie air shed.  Using this scenario, it was shown that the air quality in the town 
of Collie and at residences near to the Bluewaters location would be within NEPM standards. 

The Collie Basin Management and Planning Group draft report to the Ministers for Planning and 
Environment (CBMPG 2009) reported on a systematic review of air quality to support the 
development of an air quality management strategy for the locale.  The report noted that: “… all air 

quality study findings have pointed to five broad conclusions which can be made: 

1. The air quality in Collie is generally well within appropriate standards. 

2. Under adverse atmospheric conditions there is a potential for particulate matter to exceed 

acceptable standards.  This issue is prevalent in winter and is associated with unfavourable 

atmospheric conditions and the use of domestic wood heaters in the Collie town-site.  Spring and 

autumn burn-offs also result in higher particulate recordings. 

3. Concentrations of all detected air toxics were generally low. 
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4. The highest annual average value in relation to the National Environmental Protection Measure 

(NEPM) guidelines for benzene was recorded at River Avenue at only 8% of the annual NEPM 

guideline. 

5. Toluene, benzine, ethyl benzene and xylenes showed seasonal variation, with higher 

concentrations in winter months, (the likely cause may be attributed to Collie domestic wood 

heating). 

Advice from DEC, not considered by the full CBMPG, suggests that current modelling of SO2 levels 

for existing and current proposals, including Bluewaters 3 & 4, indicates the possibility that SO2 

levels may reach maximum NEPM levels at several rural properties in the study area.  Whilst this is 

within the standards, it may result in limiting the capacity of Coolangatta for additional industry.” 

Recent investigation 

ENVIRON Pty Ltd undertook an Air Dispersion Modelling Study and Screening Health Risk 
Assessment (ENVIRON 2009) to predict the potential ambient air quality impacts associated with the 
proposed Phase III and IV expansion of Bluewaters. 

The air quality impacts have been assessed for the proposal in isolation for a number of potential 
operating scenarios and cumulatively with other existing and approved industrial sources in the Collie 
region.  The analysis used results for the cumulative modelling of Bluewaters (generator units I to IV) 
with two 150 m stacks, dry desulphurisation technology for Phases III and IV generator units and 
background air emissions from other regional sources. 

This emission scenario is compared to the current approved proposal of Bluewaters Phases I and II 
with two 100 m stacks and with background air emissions from other regional sources as the baseline 
emission scenario for analysis. 

The following air pollution control equipment will be installed in order to minimise atmospheric 
emissions from the proposal: 

• dry gas desulphurisation (or coal beneficiation of equivalent effectiveness) 

• low NOx burners 

• baghouse filter. 

Dry gas desulphurisation involves the injection of a highly reactive lime reagent into the flue gas 
stream to remove (scrub) SO2 and other acid gases, out of the emissions using calcium-sulphur 
chemical reactions.  Generally, SO2 levels are reduced by around 95% using these scrubbing methods 
(Black & Veatch 1996).  An assumed 70% reduction in SO2 emissions was used for dispersion 
analysis of the proposal. 

Coal beneficiation involves the washing of coal, or the in-mill beneficiation of coal, to remove sulphur 
and other impurities. Washing of coal is a proven technology.  Griffin Power has engaged Alstom to 
investigate the application of its In-mill Dense Mineral Extraction System to Collie coals. 

Low NOx burners minimise the emissions of oxides of nitrogen by staging combustion to avoid 
conditions favourable to production of NOx (Black & Veatch 1996).  Design of the burners will reflect 
the objectives of EPA Guidance Statement No 55 (EPA 2003). 
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Particulate emissions will be controlled through installation of a baghouse filter. 

Collie coal, sourced from the Ewington coal mines, will initially be used to fire all of the Bluewaters 
generating units.  The burnt coal will have a maximum sulphur content of 0.38%, which will be 
achieved through a single or a combination of different mechanisms, which can include: 

• selective mining 

• blending 

• washing the coal 

• beneficiation that removes the higher sulphur pyritic coal. 

Air dispersion modelling 

Methodology 

The air dispersion modelling was conducted using TAPM Version 3.07 to predict the maximum 
ground level concentrations of all relevant emissions. 

TAPM was developed by the CSIRO and consists of coupled prognostic meteorological and air 
pollution dispersion model components.  The prognostic meteorological model predicts the 
meteorological conditions across the model domain based on synoptic scale meteorology, local 
topography and land surface characteristics (i.e. soil type, vegetation cover).  The predicted 
meteorology, together with information on the characteristics of emission sources, was used as input to 
the air pollution dispersion component of the model to predict ground level concentrations for each 
hour of the year at specified grid points across the modelled domain. 

TAPM has the capability to more accurately simulate longer-range plume transport and terrain 
induced winds than conventional Gaussian-based dispersion models such as ISCST3 (Industrial 
Source Complex Short term Version 3) and Ausplume.  Given the location of the proposal relative to 
other existing and approved industrial emission sources in the Collie region, longer-range plume 
transport is an important consideration for the assessment of cumulative air quality impacts.  TAPM 
was selected for this assessment, consistent with recent modelling conducted for Bluewaters Phases I 
and II. 

The CSIRO global dataset of synoptic meteorological data was used as input into the TAPM model, 
along with terrain elevation and land surface characterisation data for the Collie region, to generate a 
site-specific meteorological dataset.  The synoptic meteorological data used in the air quality 
modelling was obtained from the CSIRO for the Australian region for the year 2001.  Model 
parameters were then introduced and used to create the model. 

1.3 POTENTIAL SOURCES OF IMPACT 

The main sources of air emissions in the Collie area originate from mining and power generation 
facilities.  Air emissions are a health concern for the local population.  Overexposure to certain air 
emissions has the potential to cause detrimental health effects such as (Kjellstrom et al 2002): 

• increased mortality 

• increased incidence of lung cancer 

• increased frequency of symptomatic asthma attacks 
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• increased incidence of lower respiratory tract infections 

• increased exacerbation of chronic cardiopulmonary, or other diseases 

• increased prevalence or incidence of cough/phlegm production requiring medical attention 

• increased incidence of acute upper respiratory tract infections that interfere with normal activity 

• acute upper respiratory tract infections 

• eye, nose and throat irritation. 

1.3.1 Pre-existing impacts 

At the time of writing, Bluewaters Phases I and II were under constructions and not commissioned.  
The other major approved and existing atmospheric emitters in the area are Muja C and D Power 
Stations, Collie A Power Station and the Worsley Alumina Refinery (expanded).  The emissions from 
Muja A and B power stations operating at full capacity were also included to represent a “worst case” 
scenario.  While these facilities have been previously decommissioned, three of the four generator 
units were recommissioned as emergency electricity suppliers as a result of the 2008 Varanus Island 
gas explosion that occurred.  It is understood that Verve Energy is considering ongoing use of these 
facilities, possibly at less than their previous capacity.  Given the uncertainty over the future use of 
these units, their expected generating capacity and associated pollution control measures, their 
operation has been assumed to be at full capacity, and at previous emission levels, to represent a 
“worst case”, as requested by the EPA in its approval of the Scoping Document. 

The stack release parameters for existing and approved sources in the Collie region are presented in 
Table 3.3. 

Table 3.3 Stack release parameters for sources in Collie region 

Source Coordinate (MGA 94) Stack Height 
(m) 

Stack Tip 
Diameter (m) 

Exit Temp 
(ºC) 

Exit Velocity 
(m/s) 

Easting (m) Northing (m) 

 Muja A 435 785 6 298 979 98 3.94 200 19.0 

Muja B 435 734 6 299 001 98 3.94 200 19.0 

Muja C 435 636 6 299 074 151 5.91 133 20.4 

Muja D 435 525 6 299 109 151 5.91 133 19.0 

Collie A 431 227 6 310 439 170 5.23 152 24.4 

Worsley Power 
Station 

413 074 6 322 109 76 4 130 23.7 

Worsley Boiler 
Extension 

413 290 6 322 270 105 2.5 131 24.5 

Bluewaters I 428 126 6 311 651 100 4 130 25.5 

Bluewaters II 428 202 6 311 609 100 4 131 25.5 

 (m/s) 
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Air quality in Collie 

An air quality monitoring station is operated at Roche Park in Collie.  It measures ambient 
concentrations of SO2 and particulate matter (PM) on a continuous basis.  A summary of the ambient 
air quality monitoring data for the periods 2004 to 2006 (for SO2) and 2005 to 2007 (for PM) was used 
to assess whether the ambient air quality in Collie complied with relevant standards.  This assessment 
is detailed in the ENVIRON (2009) report (Appendix 8). 

The monitoring data presented for ambient concentrations of SO2 indicated they comfortably complied 
with NEPM for Ambient Air Quality Standards in Collie (Figure 3.1). 

However, the monitoring data presented for ambient concentrations of PM10 (particulate matter less 
than 10 microns) indicated that concentrations above the NEPM Standard had been recorded in Collie 
resulting in an exceedance of the NEPM Goal (i.e. five days per year above the NEPM Standard) 
during 2006 (Figure 3.2).  Further ambient concentrations of PM2.5 above the NEPM Advisory 
Reporting Standards were recorded in Collie for 2005, 2006 and 2007 (Figure 3.2).  The high PM10 
and PM2.5 levels in Collie are primarily attributed to smoke from bushfires (either controlled or 
uncontrolled), and from wood-fired heaters during the winter months. 

There is insufficient published ambient air quality monitoring data available to adequately characterise 
the existing NO2, CO and O3 levels in the Collie region. 
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Figure 3.1 Ambient sulphur dioxide monitoring data for Roche Park, Collie 
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Figure 3.2 Ambient particulate matter monitoring data for Roche Park, Collie 
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1.3.2 Potential impacts associated with this proposal 

The potential impacts could stem from emissions of SO2, NO2, PM10, PM2.5, CO and ozone and could 
affect the health of the nearby residents.  To predict the potential impacts of the proposal, the air 
emissions were modelled cumulatively with existing and approved emitters to describe the overall 
impacts from air emissions in the Collie area. 

The proposal will employ desulphurisation technology to reduce SOx emissions and use taller stacks, 
which will include emissions from Bluewaters Phases I and II, to create a more buoyant plume with 
improved dispersion. 

The site location and nominated receptors adopted for the air modelling assessment are presented in 
Table 3.4 and Griffin Power 3 Pty Ltd will undertake a new cumulative air emission study which will 
include emissions from the Perdaman Chemicals & Fertiliser Pty Ltd Collie Urea Project and the 
Muja A and B power stations.  The cumulative air emission study will be based on a model agreed by 
the Department of Environment and Conservation Air Quality Management Branch.  The study will be 
undertaken as a separate joint exercise between Griffin Power and Perdaman Chemicals & Fertiliser.  
The study report will be provided to the EPA to enable the EPA to assess this Bluewaters proposal and 
other future proposals in this context, and to enable the EPA to advise Government on the future 
management issues within the Collie airshed.  The report will be made public. 

Figure 3.3. 

Table 3.4 Discrete receptor locations 

Source Coordinate (MGA 94) Description 

Easting (m) Northing (m) 

Muja Ps (1) 435 650 6 299 000 Muja C-D power station site, located approximately 14.7 km 
south southeast of the Bluewaters site 

Collie PS (2) 431 227 6 310 439 Collie A power station site, located approximately 3.3 km east 
southeast of the Bluewaters site 

Bluewaters I (3) 428 132 6 311 645 Bluewaters project site 

Collie (Centre) (4) 422 017 6 308 957 Centre of the Collie town site, approximately 6.7 km west 
southwest of the Bluewaters site 

Collie (North east) (5) 425 080 6 309 476 North eastern most edge of the Collie town site, to represent 
the closest residential receptor. Approximately 3.7 km west 
southwest of the Bluewaters site 

Collie (North) (6) 421 933 6 310 483 North of the Collie town site, approximately 6.3 km west of the 
Bluewaters site 

Shotts (7) 432 170 6 306 014 Shotts monitoring station site (decommissioned), located 
approximately 7 km south southeast of the Bluewaters site 

8 – 71 Various Various residential receptors (included in the Screening 
Health Risk Assessment) 

 

1.3.3 Cumulative impacts of potential future developments on Collie airshed 

Griffin Power 3 Pty Ltd will undertake a new cumulative air emission study which will include 
emissions from the Perdaman Chemicals & Fertiliser Pty Ltd Collie Urea Project and the Muja A and 
B power stations.  The cumulative air emission study will be based on a model agreed by the 
Department of Environment and Conservation Air Quality Management Branch.  The study will be 
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undertaken as a separate joint exercise between Griffin Power and Perdaman Chemicals & Fertiliser.  
The study report will be provided to the EPA to enable the EPA to assess this Bluewaters proposal and 
other future proposals in this context, and to enable the EPA to advise Government on the future 
management issues within the Collie airshed.  The report will be made public. 

Figure 3.3 Site location and nominated receptors 
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1.4 ASSESSMENT OF POTENTIAL IMPACT 

The detailed emissions information and stack release parameters are presented in Table 3.5. 

Table 3.5 Emissions information and stack release parameters – Bluewaters III and IV 

Parameter Units Bluewaters Phase III
(1)

 Bluewaters Phase IV 

Stack details 

MGA94 Easting m 428,195 428,119 

MGA94 Northing m 6,311,595 6,311,637 

Stack Height m 150 150 

Stack Tip Diameter m 5.66 5.66 

Exit Temperature ºC 131 131 

Exit Velocity
(2)

 m/s 25.5 25.5 

Emissions 

Sulphur Dioxide
(3)

 g/s 69 69 

Oxides of Nitrogen
(4)

 (as NO2) g/s 112 112 

PM10 g/s 9.4 9.4 

PM2.5
(5)

 g/s 5.0 5.0 

Carbon Monoxide g/s 112 112 

Carbon Dioxide g/s 2.65 x 10
3
 2.65 x 10

3
 

PAH g/s 1.90 x10
-4

 1.90 x10
-4

 

Mercury g/s 9.83 x10
-4

 9.83 x10
-4

 

Fluoride Compounds g/s 5.39 x10
-1

 5.39 x10
-1

 

Arsenic g/s 2.06 x10
-4

 2.06 x10
-4

 

Cadmium g/s 2.70 x10
-4

 2.70 x10
-4

 

Chromium III g/s 4.76 x10
-5

 4.76 x10
-5

 

Chromium VI g/s 4.76 x10
-5

 4.76 x10
-5

 

Lead g/s 9.83 x10
-4

 9.83 x10
-4

 

Dioxins and Furans (Total) g/s 2.66 x10
-8

 2.66 x10
-8

 

Hydrogen Chloride g/s 1.82 x 10
1
 1.82 x 10

1
 

Beryllium g/s 3.33 x10
-4

 3.33 x10
-4

 

Copper g/s 9.36 x10
-4

 9.36 x10
-4

 

Nickel g/s 4.24 x10
-3

 4.24 x10
-3

 

Boron g/s 7.57 x10
-2

 7.57 x10
-2

 

Ammonia g/s 8.48 x10
-3

 8.48 x10
-3

 

Benzene g/s 1.95 x10
-3

 1.95 x10
-3

 

Cumene g/s 8.18 x10
-5

 8.18 x10
-5

 

Toluene g/s 3.63 x10
-3

 3.63 x10
-3

 

Xylenes g/s 5.75 x10
-4

 5.75 x10
-4

 

Ethylbenzene g/s 1.42 x10
-3

 1.42 x10
-3

 

Notes:     

(1) Bluewaters III and IV emission rates do not include the emissions from Bluewaters I and II. 
(2) Emission exit velocity assumes discharge in combination with Bluewaters I (for Bluewaters IV) and Bluewaters II (for 

Bluewaters III).  Emission velocity is approximately half of this value when considered in isolation. 
(3) Sulphur dioxide emissions have undergone dry desulphurisation. 
(4) The modelling has assumed that oxides of nitrogen emissions comprise 10% nitrogen dioxide (NO2). 
(5) PM2.5 emissions estimated from the PM10 emission based on emission factors published by the USEPA in AP42 

(USEPA 1995) 
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1.4.1 Modelling results 

Sulphur dioxide 

The cumulative SO2 impacts from the proposal were modelled with and without Bluewaters Phases III 
and IV and the results are summarised in Table 3.6 and Table 3.7 respectively. 

Table 3.6 Predicted ground level concentrations of sulphur dioxide - cumulative impacts 

without Bluewaters Phases III and IV (base case) 

Receptor Location Predicted Ground Level Concentrations (µg/m
3
) 

1-hour 
maximum 

1-hour 99.9
th

 
percentile 

24-hour 
maximum 

24-hour 99.9
th

 
percentile 

Annual average 

Conc. % of 
guideline 

Conc. % of 
guideline 

Conc. % of 
guideline 

Conc. % of 
guideline 

Conc. % of 
guideline 

Muja PS  702 123% 338 59% 85 37% 85 37% 5.6 10% 

Collie A Power Station  554 97% 312 55% 79 35% 69 30% 7.4 13% 

Bluewaters  478 84% 279 49% 72 31% 69 30% 8.5 15% 

Collie (centre)  389 68% 246 43% 72 32% 62 27% 7.2 13% 

Collie (north-east)  607 106% 276 48% 67 29% 61 27% 8.8 15% 

Collie (north) 296 52% 218 38% 66 29% 58 25% 7.5 13% 

Shotts  514 90% 337 59% 143 62% 82 36% 8.0 14% 

Max across modelled 
domain  

1661 291% 687 120% 376 164% 318 139% 16.7 29% 

Table 3.7 Predicted ground level concentrations of sulphur dioxide - cumulative impacts 

with Bluewaters Phases III and IV 

Receptor Location Predicted Ground Level Concentrations (µg/m
3
) 

1-hour 
maximum 

1-hour 99.9
th

 
percentile 

24-hour 
maximum 

24-hour 99.9
th

 
percentile 

Annual average 

Conc. % of 
guideline 

Conc. % of 
guideline 

Conc. % of 
guideline 

Conc. % of 
guideline 

Conc. % of 
guideline 

Muja PS  702 123% 338 59% 85 37% 84 37% 5.2 9% 

Collie A Power Station  382 67% 283 50% 79 35% 69 30% 6.7 12% 

Bluewaters  413 72% 264 46% 71 31% 69 30% 7.7 13% 

Collie (centre)  389 68% 225 39% 72 32% 62 27% 6.7 12% 

Collie (north-east)  407 71% 245 43% 61 27% 61 27% 7.9 14% 

Collie (north) 393 69% 218 38% 66 29% 58 25% 7.2 13% 

Shotts  514 90% 337 59% 143 62% 82 36% 7.5 13% 

Max across modelled 
domain  

1661 291% 687 120% 376 164% 318 139% 16.4 29% 

Figure 3.4 presents contours of the predicted maximum 1-hour average ground level concentrations of 
SO2 resulting from Bluewaters.  Areas for which the relevant NEPM guidelines are predicted to be 
exceeded are delineated by red concentration contour lines. 
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Figure 3.4 Predicted maximum ground Level concentration of sulphur dioxide (µg/m3) 

 

The modelling results indicate the following: 

1. The maximum 1-hour averaged ground level concentrations of sulphur dioxide are predicted to 
exceed the NEPM standard over a large area around the Muja Power Station (all scenarios) and to 
the northeast of Collie for the scenario not including Bluewaters III and IV.  It should be noted 
that there are predicted exceedances of the NEPM 1-hour standard at a number of the residential 
receptors considered as part of the Screening Health Risk Assessment presented in Chapter 3 
Section 1.4.3. 

2. The maximum 1-hour average ground level concentration of sulphur dioxide predicted across the 
entire model domain was 1 661 µg/m3 for all of the scenarios modelled with the primary 
contributor being the Muja Power Station emissions. 

3. The predicted 9th highest 1-hour average ground level concentrations of sulphur dioxide comply 
with the NEPM standard except for an area around the Muja Power Station for all of the proposed 
operating scenarios considered as part of the cumulative modelling. 
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4. The development of Bluewaters III and IV (that results in the discharge of the Bluewaters I and II 
emissions via the new 150 m stacks) is predicted to reduce the ground level concentrations 
attributable to Bluewaters I and II as currently approved (i.e. 100 m stacks).  Figure 3.4 through 
Figure 3.12 indicate that the Bluewaters Expansion is not predicted to result in any exceedances 
of the NEPM standard to the northeast of Collie as predicted for the baseline scenario (i.e. 
without the Bluewaters Phase III and IV Expansion).  These reductions in the predicted ground 
level concentrations occur as a result of the improvement in the dispersion characteristics of the 
Bluewaters I and II emissions due to the increased stack height and improvement in plume 
buoyancy achieved by combining the flue gas streams. 

5. The development of Bluewaters Phases III and IV is generally predicted to result in no change, or 
a reduction in the predicted maximum 1-hour and 24-hour, and annual average ground level 
concentrations at the discrete receptors compared to the baseline scenario, as follows: 

• predicted reductions in the maximum 1-hour average ground level concentrations are most 
evident in the vicinity of the northeast of Collie and the Collie Power Station, with up to a 
33% reduction in the maximum 1-hour average ground level concentration predicted for the 
Collie (North-East) receptor location 

• no increase in the predicted model domain maximum 1-hour average ground level 
concentration for any of the proposed operating scenarios 

• little change in the maximum predicted 24-hour average ground level concentrations at all 
receptors with the cumulative impacts predicted to remain well below the NEPM 24-hour 
standard except in the vicinity of the Muja Power Station 

• the annual average ground level concentrations are predicted to decrease by up to 10.2% 
(Collie North-East receptor location) at all of the discrete receptor locations considered in the 
modelling as a result of the proposed Bluewaters Expansion. 

Reductions in the cumulative impacts associated with implementation of the proposal occurs as a 
result of an improvement in the dispersion characteristics of the Bluewaters Phases I and II emissions 
due to the increased stack height, and improvement in plume buoyancy achieved by combining the 
flue gas streams. 

Cumulative impacts of other criteria pollutants 

The cumulative impacts arising from emissions of NOx, PM10, PM2.5, CO and O3 from the proposal 
and other regional emission sources (i.e. existing and approved industry in the Collie region) have 
been modelled and the results are presented in Table 3.8.  Figure 3.5 through Figure 3.12 present 
contours of the predicted maximum ground level concentrations of NO2 (1-hour average), PM10 (24-
hour average) CO (8-hour average) and O3 (1-hour average) respectively. 

The modelling results indicate the following: 

1. The maximum and 99.5th predicted 24-hour average ground level concentrations of PM10 are 
predicted to exceed the NEPM standard for all of the receptor locations presented in Griffin 
Power 3 Pty Ltd will undertake a new cumulative air emission study which will include emissions 
from the Perdaman Chemicals & Fertiliser Pty Ltd Collie Urea Project and the Muja A and B 
power stations.  The cumulative air emission study will be based on a model agreed by the 
Department of Environment and Conservation Air Quality Management Branch.  The study will 
be undertaken as a separate joint exercise between Griffin Power and Perdaman Chemicals & 
Fertiliser.  The study report will be provided to the EPA to enable the EPA to assess this 
Bluewaters proposal and other future proposals in this context, and to enable the EPA to advise 
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Government on the future management issues within the Collie airshed.  The report will be made 
public. 

2. Figure 3.3 with the exception of the 99.5th predicted 24-hour average concentration for the Collie 
North receptor.  The predicted PM10 ground level concentrations are dominated by the impacts 
resulting from the emissions from the Muja A and B power station as illustrated by the predicted 
concentrations presented in Table 3.8 with Muja A and B removed from the modelling. 

3. The maximum and 99.5th predicted 24-hour average ground level concentrations of PM2.5 are 
predicted to exceed the NEPM standard for a number of receptor locations as presented in Table 
3.8.  As for PM10, the predicted PM2.5 ground level concentrations are dominated by the impacts 
resulting from the emissions from the Muja A and B power station. 

4. The predicted ground level concentrations of nitrogen dioxide, carbon monoxide, and ozone 
along with the annual average concentrations for PM2.5 are predicted to comfortably comply 
with the relevant NEPM ambient air quality guidelines across the entire modelled domain, as 
follows: 

• nitrogen dioxide equal to 23% (1-hour) and 4% (annual) of the NEPM standards 

• PM2.5 equal to a maximum of 57% (with Muja A and B included; but only 2% without 
Muja A and B included) of the annual reporting standard 

• carbon monoxide equal to 2% (8-hour) of the NEPM standard; and − ozone equal to 49% (1-
hour) of the NEPM standard. 

Maximum ground level concentrations of PM2.5 were estimated from the maximum ground level PM10 
concentrations by using a ratio of 0.53 as provided in USEPA (1995) for dry-bottomed boilers burning 
bituminous and sub-bituminous coal. 
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Table 3.8 Predicted ground level concentrations of other criteria pollutants – cumulative impacts 

Compound Location 

Predicted Ground Level Concentrations (µg/m
3
)  

1-hour Maximum 1-hour 99.9
th

 Percentile 24-hour Maximum 24-hour 99.5
th

 Percentile Annual Average 

Conc. 
% 

Guideline 
Conc. 

% 
Guideline 

Conc. 
% 

Guideline 
Conc. 

% 
Guideline 

Conc. 
% 

Guideline 

Nitrogen 
Dioxide 

Muja Power Station 37 15% 28 11%     1.6 3% 

Collie A Power Station 27 11% 23 9%     1.5 2% 

Bluewaters 28 11% 23 9%     1.5 2% 

Collie (centre) 28 11% 22 9%     1.5 2% 

Collie (north-east) 26 11% 23 9%     1.6 3% 

Collie (north) 25 10% 22 9%     1.5 2% 

Shotts 32 13% 25 10%     1.4 2% 

Max across modelled domain 58 23% 40 16%     2.4 4% 

PM10 

Muja Power Station     55 (7) 110% (14%) 53 (7) 106% (13%)   

Collie A Power Station     99 (25) 197% (49%) 77 (12) 153% (25%)   

Bluewaters     71 (35) 142% (70%) 51 (9) 102% (19%)   

Collie (centre)     88 (15) 177% (30%) 57 (6) 114% (12%)   

Collie (north-east)     63 (23) 126% (46%) 53 (7) 105% (15%)   

Collie (north)     70 (5) 140% (9%) 41 (4) 82% (7%)   

Shotts     134 (28) 269% (55%) 77 (19) 154% (37%)   

Max across modelled domain     456 (68) 913% (135%) 430 (34) 859% (68%)   

PM2.5 
(1)

 

Muja Power Station     28 (2) 111% (8%) 12 (3) 50% (13%) 0.6 (0.1) 8% (1.4%) 

Collie A Power Station     71 (8) 285% (33%) 28 (4) 113% (14%) 1.1 (0.1) 13% (1.2%) 

Bluewaters     57 (8) 227% (32%) 19 (2) 76% (8%) 0.8 (0.1) 10% (0.9%) 

Collie (centre)     20 (2) 79% (9%) 18 (1) 72% (4%) 1.2 (0.1) 15% (0.8%) 

Collie (north-east)     23 (4) 90% (16%) 21 (2) 86% (9%) 1.2 (0.1) 15% (1.2%) 

Collie (north)     23 (4) 55% (9%) 15 (1) 61% (6%) 1.0 (0.1) 13% (0.8%) 

Shotts     14 (2) 58% (7%) 8 (1) 33% (3%) 0.8 (0.0) 10% (0.1%) 

Max across modelled domain     14 (2) 476% (71%) 112 (9) 447% (35%) 4.6 (0.2) 57% (2.2%) 

Carbon 
Monoxide 

(2)
 

Muja Power Station     66 1% 41 0%   

Collie A Power Station     124 1% 78 1%   

Bluewaters     201 2% 149 1%   

Collie (centre)     80 1% 77 1%   

Collie (north-east)     115 1% 113 1%   

Collie (north)     112 1% 109 1%   

Shotts     97 1% 57 1%   

Max across modelled domain     268 2% 205 2%   
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Compound Location 

Predicted Ground Level Concentrations (µg/m
3
)  

1-hour Maximum 1-hour 99.9
th

 Percentile 24-hour Maximum 24-hour 99.5
th

 Percentile Annual Average 

Conc. 
% 

Guideline 
Conc. 

% 
Guideline 

Conc. 
% 

Guideline 
Conc. 

% 
Guideline 

Conc. 
% 

Guideline 

Ozone 

Muja Power Station 22 44% 19 39%       

Collie A Power Station 23 45% 19 39%       

Bluewaters 23 46% 19 39%       

Collie (centre) 24 47% 19 39%       

Collie (north-east) 24 47% 19 39%       

Collie (north) 24 48% 19 39%       

Shotts 22 45% 19 39%       

Max across modelled domain 24 48% 21 42%       

1. For PM10 and PM2.5, the numbers in brackets represent the recite concentrations with Muja A and B removed from the modelling. Muja A and B were removed in the PM10 and PM2.5 analyses by subtracting the predicted 
concentrations from Muja A and B in isolation from those predicted for the cumulative run for each hour of the year and each grid point and then reanalysing the data. 

2. CO concentrations presented are for an 8-hour averaging period, consistent with relevant NEPM guideline 
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Figure 3.5 Predicted maximum ground level concentrations of NO2 (1 hr average) 
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Figure 3.6 Predicted maximum ground level concentrations of PM10 (24 hr average) with all 

sources 
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Figure 3.7 Predicted maximum ground level concentrations of PM10 (24 hr average) without 

Muja A and B 
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Figure 3.8 Predicted maximum ground level concentrations of PM2.5 (24 hr average) with all 

sources 
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Figure 3.9 Predicted maximum ground level concentrations of PM2.5 (24 hr average) without 

Muja A and B 
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Figure 3.10 Predicted annual average ground level concentrations of PM2.5 
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Figure 3.11 Predicted maximum ground level concentrations of CO (8 hr average) 
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Figure 3.12 Predicted maximum ground level concentrations of O3 (1 hr average) 

 

 

1.4.2 Impact on vegetation 

The World Health Organization air quality guidelines for Europe (WHO 2000) have been used for 
assessing the potential impacts on vegetation, as there are no guidelines/standard for the pollutants of 
concern: SO2 and NOx.  These guidelines are considered applicable and are listed in Table 3.9. 

In terms of impact on the Jarrah and Marri forest proximate to the Bluewaters site, the modelling 
showed the maximum ground level concentration (annual average cumulative impact) as varying 
between 7.7 µg/m3 and 8.5 µg/m3 for SO2, for the various scenarios.  The expected value is 7.7 µg/m3 
for the scenario of all four Bluewaters units and other local sources operating, which is less than half 
the WHO guideline value for native vegetation of 20 µg/m3. 
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Table 3.9 World Health Organisation Air Quality Guidelines for Europe (WHO) 2000 

Pollutant Vegetation Category Guideline (µg/m
3
) Time Period 

Sulphur Dioxide Agricultural crops 30 Annual and winter mean 

Forests and native vegetation 20 Annual and winter mean 

Lichens 10 Annual mean 

Oxides of Nitrogen All vegetation 75 24-hour 

All vegetation 30 Annual mean 

Note: Concentrations are expressed at 0°C and 101.3 kPa 

The modelling reflected a maximum of 2.4 µg/m3 of NO2 (annual average cumulative impact ) across 
the modelled domain for the scenario of all four Bluewaters units and other local sources operating, 
which is substantially less than the WHO guideline value for native vegetation of 30 µg/m3.  The 24-
hour concentration for NO2 was not modelled, but the 1-hour maximum value modelled across the 
domain was 58 µg/m3, which, being less than the WHO guideline value of 75 µg/m3, implies a 24-hour 
average value substantially less than the guideline value. 

During 1997 to 2000, Western Power undertook a vegetation monitoring program to determine 
potential impacts of SO2 on the Jarrah/Marri forest surrounding Collie Power Station.  Data collected 
from the sites included: SO2 deposition from passive samplers; foliage sulphur levels; soil pH and 
buffering capacity; and lichen health status.  No statistically significant impact of ambient SO2 on 
vegetation could be determined from the results of the sampling program (Sinclair Knight Merz 2002). 

It can be concluded from the above, that there will not be any adverse effects on native vegetation 
from SO2 and NOx emissions from the proposal. 

1.4.3 Screening health risk assessment 

Risk assessment provides a systematic approach for characterising the nature and magnitude of the 
risks associated with environmental health hazards, and is an important tool for decision-making 
(enHealth 2004).  The generic steps involved in health risk assessment include: 

1. Exposure Assessment, which defines the amount, frequency, duration and routes of exposure to 
compounds present in environment.  Exposure is estimated as the concentration of a compound 
that a person may be exposed to over both short-term (i.e. acute) and long-term (i.e. chronic) 
exposure periods. 

2. Toxicity Assessment, which identifies the nature and degree of toxicity of chemical compounds 
and characterises the relationship between magnitude of exposure and adverse health effects. 

3. Risk Characterisation, which combines exposure and toxicity data to estimate the magnitude of 
potential health risks associated with exposure periods of interest. 

4. Uncertainty Assessment, which involves identification of potential sources of uncertainty and 
qualitative discussion of the magnitude of uncertainty and expected effects on risk estimates. 
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This health risk assessment of atmospheric emissions from the proposal is considered to be a 
screening-level assessment in that it makes generally conservative default assumptions regarding the 
potential magnitude of exposure and uses conservative toxicity criteria.  The quantitative health risk 
indicators for potential acute and chronic health effects are based on the assumption that the health 
effects arising from exposure to each of the individual compounds are additive.  As such, the results of 
the screening assessment are considered more likely to over-estimate, rather than under-estimate, the 
potential health risks associated with atmospheric emissions from the proposal. 

Exposure assessment 

The following air pollutants have been included in the screening health risk assessment (Table 3.10): 

Table 3.10 Pollutants 

Criteria pollutants Other pollutants 

Sulphur Dioxide, Oxides of Nitrogen, Ozone, Respirable 
Particulates (PM10 and PM2.5) and Carbon Monoxide 

Polycyclic Aromatic Hydrocarbons (PAHs), Mercury, Fluoride 
Compounds, Arsenic, Cadmium, Chromium III, Chromium VI, 
Lead, Dioxins and Furans (Total), Hydrochloric Acid, Beryllium, 
Copper, Nickel, Boron, Ammonia, Benzene, Cumene, Toluene, 
Xylenes and Ethylbenzene. 

The closest residence to the Coolangatta Industrial Estate is located approximately 1.6 km to the south 
west of the Bluewaters site.  The full range of receptors across the model domain (shown in Griffin 
Power 3 Pty Ltd will undertake a new cumulative air emission study which will include emissions 
from the Perdaman Chemicals & Fertiliser Pty Ltd Collie Urea Project and the Muja A and B power 
stations.  The cumulative air emission study will be based on a model agreed by the Department of 
Environment and Conservation Air Quality Management Branch.  The study will be undertaken as a 
separate joint exercise between Griffin Power and Perdaman Chemicals & Fertiliser.  The study report 
will be provided to the EPA to enable the EPA to assess this Bluewaters proposal and other future 
proposals in this context, and to enable the EPA to advise Government on the future management 
issues within the Collie airshed.  The report will be made public. 

Figure 3.3) have been included in the assessment.  Exposure via the inhalation pathway is expected to 
represent the most significant exposure route and is the only exposure pathway considered in the 
assessment. 

The results of the air dispersion modelling of cumulative impacts arising from the proposal and other 
regional sources (i.e. existing and approved industries in the Collie region) have been used to estimate 
the exposure concentration.  The predicted 99.9th percentile 1-hour or the 99.5th percentile 24-hour 
average ground level concentrations for each discrete receptor location and over the entire modelled 
domain have been used to estimate acute exposure concentration.  The annual average ground level 
concentrations predicted at discrete receptor locations and over the entire modelled domain have been 
used to estimate chronic and life-time exposure concentration. 

Toxicity assessment 

Chemical toxicity is divided into two categories for purposes of risk assessment: carcinogenic and 
non-carcinogenic.  Some chemicals exert both types of effects.  Whilst all non-carcinogenic effects are 
assumed to occur only at exposure levels greater than some threshold at which a persons defence 
mechanisms are overwhelmed, carcinogens are thought to act via both threshold and non-threshold 
mechanisms.  Potential health risks are calculated differently for threshold and non-threshold effects 
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because their toxicity criteria are based on different mechanistic assumptions and are, therefore, 
expressed in different units. 

Health protective guidelines 

Non-carcinogenic health effects 

The health protective guidelines applied in the screening health assessment for acute and chronic 
exposure non-carcinogenic health effects are presented in Table 3.11 (acute) and Table 3.12 (chronic).  
The guidelines have been sourced from the authorities listed below (ENVIRON 2009): 

• National Environment Protection (Ambient Air Quality) Measure 

• National Environment Protection (Air Toxics) Measure 

• World Health Organisation Air Quality Guidelines for Europe Second Edition 

• World Health Organisation Air Quality Guidelines for Europe Global Update 2005 

• US Environment Protection Agency (USEPA) Integrated Risk Information System (IRIS) 

• California Office of Environmental Health Hazard Assessment Toxicity Criteria Database 

• National Guidelines for Fluoride in Ambient Air and Forage 

• Texas Commission on Environmental Quality Effects Screening Levels 

• State Environment Protection Policy (Air Quality Management) (NSW EPA) 

• Approved methods for the modelling and assessment of air pollutants in New South Wales. 

Table 3.11 Health protective guidelines – acute non-carcinogenic health effects 

Compound Name  Guideline (µg/m
3
) Averaging Period Reference

#
 

Sulphur dioxide  5.00 x 10
2
 10 minutes WHO

*

 

Nitrogen dioxide  2.46 x 10
2
 1-hour NEPC 

PM10  5.00 x 10
1
 24-hour NEPC 

PM2.5 2.50 x 10
1
 24-hour NEPC 

Carbon monoxide  1.13 x 10
4
 8-hour NEPC 

Ozone  2.14 x 10
2
 1-hour NEPC 

Polycyclic Aromatic Hydrocarbons  4.00 x 10
-1
 1-hour NSW EPA 

Mercury  1.80 x 10
0
 1-hour OEHHA 

Fluoride  2.90 x 10
0
 24-hour ANZECC 

Arsenic  1.00 x 10
-1
 1-hour TEXAS 

Cadmium  1.00 x 10
-1
 1-hour TEXAS 

Chromium III  9.00 x 10
0
 1-hour NSW EPA 

Chromium (VI)  1.00 x 10
-1
 1-hour NSW EPA 

Lead  3.00 x 10
0
 1-hour VIC SEPP 

Dioxins and furans  2.00 x 10
-6
 1-hour NSW EPA 

Hydrogen chloride  2.10 x 10
3
 1-hour OEHHA 

Beryllium  2.00 x 10
-2
 1-hour TEXAS 

Copper  3.70 x 10
0
 1-hour NSW EPA 

Nickel  6.00 x 10
0
 1-hour OEHHA 
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Compound Name  Guideline (µg/m
3
) Averaging Period Reference

#
 

Boron  1.00 x 10
2
 1-hour TEXAS 

Ammonia  3.20 x 10
3
 1-hour OEHHA 

Benzene  2.90 x 10
1
 1-hour NSW EPA 

Cumene  2.10 x 10
1
 1-hour NSW EPA 

Toluene  3.77 x 10
3
 24-hour NEPC (AT) 

Xylenes  1.09 x 10
3
 24-hour NEPC (AT) 

Ethylbenzene  8.00 x 10
3
 1-hour NSW EPA 

# Full reference in ENVIRON (2009). 

* The shortest averaging time considered in the air dispersion modelling is 1-hour.  The WHO 10 minute guideline of 500 µg/m3 is equivalent to 
a 1-hour average concentration of 350 µg/m3. 

 

Table 3.12 Health protective guidelines – chronic non-carcinogenic health effects 

Compound Name  Guideline (µg/m
3
) Averaging Period  Reference

# 

Sulphur dioxide  6.00 x 10
1
 Annual NEPC 

Nitrogen dioxide  6.20 x 10
1
 Annual NEPC 

PM10  2.00 x 10
1
 Annual WHO 

PM2.5 8.00 x 10
1
 Annual NEPC 

Polycyclic Aromatic Hydrocarbons 3.00 x 10
-4
 Annual NEPC (AT) 

Mercury  1.00 x 10
0
 Annual WHO 

Fluoride  5.00 x 10
-1
 Annual TEXAS 

Arsenic  3.00 x 10
-2
 Annual OEHHA 

Cadmium  2.00 x 10
-2
 Annual OEHHA 

Chromium III  1.00 x 10
-1
 Annual TEXAS 

Chromium (VI)  1.00 x 10
-1
 Annual IRIS 

Lead  5.00 x 10
-1
 Annual NEPC (AT) 

Dioxins and furans  3.00 x 10
-8
 Annual TEXAS 

Hydrogen chloride  9.00 x 10
0
 Annual OEHHA 

Beryllium  7.00 x 10
-3
 Annual OEHHA 

Copper  1.00 x 10
-1
 Annual TEXAS 

Nickel  5.00 x 10
1
 Annual OEHHA 

Boron  1.00 x 10
1
 Annual TEXAS 

Ammonia  2.00 x 10
2
 Annual OEHHA 

Benzene  9.60 x 10
0
 Annual NEPC (AT) 

Cumene  4.00 x 10
2
 Annual IRIS 

Toluene  3.77 x 10
2
 Annual NEPC (AT) 

Xylenes  8.68 x 10
2
 Annual NEPC (AT) 

Ethylbenzene  2.00 x 10
3
 Annual OEHHA 

# Full reference in ENVIRON (2009). 

* Air Toxics NEPM specifies an ambient investigation level for benzo[a]pyrene, which has been applied as a surrogate for PAHs. 
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Carcinogenic health effects 

A number of the compounds included in the screening assessment are classified by the International 
Agency for Research on Cancer (IARC) as Group 1 or Group 2A carcinogens as presented in Table 
3.13.  The unit risk factors used to calculate incremental carcinogenic risk are also presented. 

Table 3.13 IARC classification and unit risk factors 

Compound Name Unit Risk Factor (ng/m
3
)  Reference IARC Classification 

Polycyclic Aromatic Hydrocarbons
6

 8.70 x10
-2

 WHO Group 1 

Arsenic  1.50 x10
-3

 WHO Group 1 

Cadmium  1.80 x10
-3

 IRIS Group 1 

Chromium (VI)  4.00 x10
-2

 WHO Group 1 

Lead 1.20 x10
-5

 OEHHA Group 2A/2B
7

 

Beryllium  2.40 x10
-3

 IRIS Group 1 

Nickel  3.80 x10
-4

 WHO Group 1 

Benzene  6.00 x10
-6

 WHO Group 1 

Some individual Polycyclic Aromatic Hydrocarbons (PAHs) are carcinogenic and others appear not to 
cause cancer, but the majority of this large class of chemicals cannot be classified as to potential 
carcinogenicity due to lack of sufficient data.  Benzo[a]pyrene is the most studied PAH compound, 
and is often used as a surrogate for other PAH compounds because of its relatively high environmental 
levels and high level of toxicity. 

It has been assumed that all of the PAH emissions from both the Bluewaters proposal and other 
regional sources is emitted as benzo[a]pyrene.  This is considered to be a conservative (i.e. health 
protective) assumption as at least 70% of PAHs emitted from power plants using fossil fuel are present 
in a less toxic form, as naphthalene, phenanthrene and derivatives (ENVIRON 2009). 

Risk characterisation 

Screening-level quantitative health risk indicators have been calculated for potential acute and chronic 
non-carcinogenic health effects, and carcinogenic risk for the proposed emission scenario involving 
the operation of all Bluewaters generating units (i.e. I to IV), considered cumulatively with other 
regional emission sources.  These same quantitative health risk indicators have also been calculated 
for the cumulative impacts associated with all existing and approved regional sources, including 
Bluewaters Phases I and II as approved, to provide a baseline emission scenario against which to 
compare the health impacts of the proposed emission scenario. 

A Hazard Index (HI) is used to evaluate the potential for non-carcinogenic adverse health effects from 
simultaneous exposure to multiple compounds.  The general rule for interpreting the HI (Toxikos 
2003) is that: 

• values less than 1.0 represent no cause for concern 

                                                      

6

 Benzo[a]pyrene unit risk factor applied as a surrogate for PAHs 

7

 Lead compounds, inorganic listed by IARC as Group 2A.  Elemental lead listed by IARC as Group 2B. 
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• values greater than 1.0 but less than 10 generally do not represent cause for concern because of 
the inherent conservatism embedded in the exposure and toxicity assessments 

• values greater than 10 may present some concern with respect to possible health effects. 

Acute non-carcinogenic effects 

Figure 3.13 and Figure 3.14 present the Acute HI contours for the baseline proposed emission 
scenarios, with and without Muja A and B.  Detailed values at each individual receptor and tables 
showing the contribution of individual compounds to the acute HIs are presented in ENVIRON 2009 
(Appendix 8). 

The data presented in Figure 3.13 and Figure 3.14 that include Muja A and B show that the acute HIs 
for both the baseline and proposed emission scenarios are predicted to be greater than one for all of the 
discrete receptors with the maximally affected receptor being Receptor 40, located to the northwest of 
the Muja Power Station. 

An analysis of the relative contribution of individual compounds to the acute HI indicates that 
beryllium, particulates (i.e. PM10 and PM2.5) and sulphur dioxide are the major contributors to the 
acute HIs calculated for both the baseline and proposed emission scenarios.  Further analysis of the 
data indicates that the Muja A and B emissions are a significant contributing source due to the high 
predicted ground level concentrations of beryllium and particulates. 

The acute HIs predicted for the scenario where the Muja A and B emissions are removed are 
considerably lower than those calculated with the emissions included demonstrating the significant 
predicted impacts of those emissions. 

The data presented in Figure 3.13 and Figure 3.14 show that the proposed Bluewaters Phase III and IV 
expansion is predicted to result in similar or slightly reduced HIs across the model domain and the 
discrete receptors. 

Further analysis of the calculated HIs for the case with the Muja A and B emission removed show that 
sulphur dioxide was the major contributor to the HIs in the scenario with Muja A and B removed.  
PM10 was typically the second largest contributor to the calculated acute HIs for each receptor, ranging 
from 5% to 29% under this scenario (ENVIRON 2009). 

A review of the compound contribution to the calculated acute HIs for each of the discrete receptors 
shows that the 99.9th percentile 1-hour average ground level concentration of sulphur dioxide is 
predicted to exceed 350 µg/m3 (based on an individual hazard quotient of more than one) at 10 of the 
71 discrete receptor locations when the Muja A and B emissions are included and only at one discrete 
receptor (i.e. Receptor 55) when the Muja A and B emissions are removed.  The ten receptors (which 
include Receptor 55), with the exception of Receptor 16, are in the vicinity of the Muja Power Station.  
The air dispersion modelling indicates the emissions from Muja A and B are predicted to have a 
significant impact over the model domain and its removal is predicted to result in a very significant 
improvement in the ambient air quality, particularly in the vicinity of the Muja Power Station 
(ENVIRON 2009). 
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Figure 3.13 Acute Hazard Index – baseline emissions scenario 

 

Note: Red contour depicts a Hazard Index of 1.0  See Section Risk characterisation on page 3-94 for 
explanation of Hazard index levels. 
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Figure 3.14 Acute Hazard Index – proposed emissions scenario 

 

Note: Red contour depicts a Hazard Index of 1.0  See Section Risk characterisation on page 3-94 for 
explanation of Hazard index levels. 
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Changes in the acute HIs resulting from the Bluewaters Phase III and IV emissions are small and the 
implementation generally shows a slight reduction in the predicted HIs across the model domain due 
to the increased stack height and improved buoyancy of the emission. 

In summary, the calculated acute HIs determined from the predicted ground level concentrations 
resulting from the industrial emissions included in the model are significantly influenced by the 
Muja A and B Power Station, primarily as a result of its beryllium, particulates and sulphur dioxide 
emissions.  Removing the Muja A and B emissions from the analysis (which is reflective of the period 
following their initial decommissioning in April 2007) shows that the emissions of sulphur dioxide are 
predicted to become the primary contributor to the acute HIs concentrations.  This confirms that, 
excluding the Muja A and B emissions, sulphur dioxide is the primary industrial pollutant of concern 
in the Collie Region. 

The analysis indicates that the hazard quotient for sulphur dioxide is generally only predicted to 
exceed one at the discrete receptors in the vicinity of the Muja Power Station and that without the 
Muja A and B emissions the 99.9th percentile 1-hour average ground level concentration of sulphur 
dioxide is predicted to exceed 350 µg/m3 at only one discrete receptor to the east of the Muja Power 
Station. 

On the basis of this analysis, it is concluded the predicted cumulative impacts arising from the 
Bluewaters Phase III and IV expansion are acceptable in terms of potential acute health effects for the 
Collie region as the predicted impacts are dominated by the Muja A and B emissions and the proposed 
development does not significantly affect these impacts. 

Chronic non-carcinogenic effects 

Figure 3.15 and Figure 3.16 present the chronic HI contours for the baseline proposed emission 
scenarios, with and without Muja A and B.  Detailed values at each individual receptor and tables 
showing the contribution of individual compounds to the acute HIs are presented in ENVIRON 2009 
(Appendix 8). 

The data shows that the chronic HIs calculated for the baseline and proposed emission scenario are 
predicted to be exceed one at a number of discrete receptors in the vicinity of the Muja Power Station.  
The major contributing substances are predicted to be particulates (both PM10 and PM2.5), sulphur 
dioxide, beryllium, and fluoride. 

As for the analysis of the acute HIs, the emissions from Muja A and B were predicted to be a major 
contributor to the chronic HIs.  The removal of Muja A and B emissions from the analysis results in 
the maximum chronic HI predicted across the model domain to reduce to 0.531 and 0.428 for the 
baseline and proposed scenarios respectively.  Under this scenario, the emissions of sulphur dioxide, 
nitrogen dioxide, and fluoride are the primary contributors, with sulphur dioxide generally being 
predicted to be the major contributor. 

Analysis of the individual non-carcinogenic chronic hazard quotients for all of the substances included 
in the analysis which shows that the predicted annual average concentrations are all well below their 
respective ambient standards (as indicated by a hazard quotient of less than one) at all of the receptors, 
indicating no cause for concern (ENVIRON 2009). 
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Figure 3.15 Chronic Hazard Index – baseline emissions scenario 

 

Note: Red contour depicts a Hazard Index of 1.0  See Section Risk characterisation on page 3-94 for 
explanation of Hazard index levels. 
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Figure 3.16 Chronic Hazard Index – proposed emissions scenario 

 

Note: Red contour depicts a Hazard Index of 1.0  See Section Risk characterisation on page 3-94 for 
explanation of Hazard index levels. 
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Incremental carcinogenic risk 

The incremental carcinogenic risk provides an indication of the incremental probability that an 
individual will develop cancer over a lifetime as a direct result of exposure to potential carcinogens, 
and is expressed as a dimensionless probability. 

Figure 3.17 and Figure 3.18 present the incremental carcinogenic risk contours for the baseline 
proposed emission scenarios, with and without Muja A and B.  Detailed values at each individual 
receptor and tables showing the contribution of individual compounds to the acute HIs are presented in 
ENVIRON 2009 (Appendix 8). 

The data shows that the incremental carcinogenic risk calculated for the proposed emission scenario is 
predicted to exceed the USEPA de minimus incremental risk threshold of one in a million (i.e. 1 x10-6) 
across the model domain.  The primary contributing substances to this are beryllium (between 31% to 
51% contribution at the discrete receptors for the proposed emissions scenario) and PAHs (between 
11% and 27% at the discrete receptors for the proposed emissions scenario) with hexavalent chromium 
and arsenic contributing up to 17% and 15% respectively (ENVIRON 2009). 

As for the acute and chronic non-carcinogenic HI analysis, the emissions from Muja A and B are the 
major contributor to the calculated incremental carcinogenic risk.  The removal of the Muja A and B 
emissions results in incremental carcinogenic risk for the model domain reducing to 1.28 x 10-6

 and 
1.15 x 10-6 for the baseline and proposed scenarios respectively.  Under this scenario (i.e. no Muja A 
and B emission), an analysis of the relative contribution of individual compounds to the incremental 
carcinogenic risk (indicates that for the proposed emission scenario over 70% is attributable to the 
emissions of PAHs.  However this is considered likely to be an artefact of the particularly conservative 
treatment of PAH emissions applied in this assessment.  Similarly, the relatively high contribution of 
chromium (<19%) to the incremental carcinogenic risk is also likely to be influenced by the 
conservative assumption related to hexavalent chromium emissions applied in this assessment 
(ENVIRON 2009). 

In summary, the modelling results indicate that Muja A and B is predicted to be the dominant source 
influencing the incremental carcinogenic risks over the model domain primarily as a result of the 
emissions of beryllium, arsenic and hexavalent chromium which are relatively high due to the absence 
of any particulate scrubbing of the emissions.  The calculated incremental carcinogenic risks show that 
the proposed Bluewaters Phase III and IV expansion is not predicted to result in cumulative impacts 
that provide any cause for concern. 
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Figure 3.17 Incremental Carcinogenic Risk Contours– baseline emissions scenario 

 

Note: Red contour depicts a Hazard Index of 1.0  See Section Risk characterisation on page 3-94 for 
explanation of Hazard index levels. 
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Figure 3.18 Incremental Carcinogenic Risk Contours– proposed emissions scenario 

 

Note: Red contour depicts a Hazard Index of 1.0  See Section Risk characterisation on page 3-94 for 
explanation of Hazard index levels. 
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Uncertainty assessment 

The risk assessment process relies on a set of assumptions and estimates with varying degrees of 
certainty and variability.  Major sources of uncertainty in risk assessment include: 

• natural variability (e.g., differences in body weight in a population) 

• lack of knowledge about basic physical, chemical, and biological properties and processes 

• assumptions in the models used to estimate key inputs (e.g., emissions, air dispersion modelling, 
and dose-response models). 

For this screening assessment, uniformly conservative assumptions were used where possible to 
ensure that potential exposures and associated health risks were over-estimated rather than under-
estimated.  As a result of the compounding of conservatism, the quantitative risk indicators are 
considered to be over-estimates, with the actual risk likely to be lower. 

ENVIRON (2009) presents the full uncertainty assessment (see Appendix 8). 

Key findings 

The key findings of the screening-level health risk assessment were: 

1. The acute HIs are predicted to exceed one over the model domain including all of the discrete 
receptors for both the baseline and proposed scenarios primarily due to the predicted impacts of 
the emissions of particulates (PM10 and PM2.5) and beryllium from Muja A and B.  Removing 
the Muja A and B emissions from the analysis results in a significant reduction in the calculated 
acute HI with the emissions of sulphur dioxide predicted to become the primary contributor to the 
acute HIs. 

2. The acute hazard quotient for sulphur dioxide with Muja A and B included is generally only 
predicted to exceed one at a number of discrete receptors in the vicinity of the Muja Power 
Station.  Without the Muja A and B emissions included in the analysis, the 99.9th percentile 1-
hour average ground level concentration of sulphur dioxide is predicted to exceed 350 µg/m3 at 
only one discrete receptor to the east of the Muja Power Station. 

3. The chronic HIs are predicted to exceed one at a number of discrete receptor locations around the 
Muja Power Station, primarily due to the emissions from Muja A and B. 

4. Sulphur dioxide, particulates (both PM10 and PM2.5), beryllium and fluoride were the predicted 
to be the major contributing substances.  The removal of Muja A and B emissions from the 
analysis results in the chronic HIs predicted across the model domain all being less than one, 
indicating no cause for concern arising from the other emission sources modelled. 

5. The incremental carcinogenic risk is predicted to be greater than one in a million across the 
majority of the model domain primarily due to the emissions of beryllium and PAHs from Muja A 
and B.  The removal of Muja A and B resulted in a significant reduction in the predicted 
incremental carcinogenic risk to a level below the USEPA de minimus incremental risk threshold 
of one in a million (i.e. 1 x10-6) across the majority of the model domain. 
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6. With the removal of the Muja A and B emissions, the emissions of PAHs were found to be the 
most significant contributor to the calculated incremental carcinogenic risk (over 70% for the 
proposed scenario) and this is likely to be an artefact of the particularly conservative treatment of 
PAH emissions applied in this assessment. 

7. As with any risk evaluation, there are areas of uncertainty in this screening assessment.  To ensure 
that potential risks are not underestimated, conservative assumptions have been used to 
characterise exposure and toxicity where possible.  Due to the resultant compounding of 
conservatism, it is considered likely that the quantitative risk indicators calculated in the screening 
assessment over-estimate potential health risks in the Collie region associated with the emissions 
from the industrial sources modelled. 

8. It can be concluded from the results of the screening-level health risk assessment that the predicted 
cumulative impacts arising from the Bluewaters III and IV Power Station result in little to no 
change to the acute, chronic non-carcinogenic health effects and incremental carcinogenic risk in 
the Collie region.  The modelling results also indicate that the emissions from Muja A and B are 
predicted to have significant impacts over the modelling domain primarily due to the emissions of 
particulates (both PM10 and PM2.5), beryllium and PAHs that are high as there is no particulate 
scrubbing on the Muja A and B emissions prior to discharge. 
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1.5 PEER REVIEW OF THE HEALTH RISK ASSESSMENT 

Toxikos Toxicology Consultants undertook peer reviews of the Screening Health Risk Assessment 
(SHRA) in the ENVIRON (2009) report (Toxikos 2009 [see Appendix 9]) and a previous air 
emissions modelling report that had not included Muja A and B power stations in the assessment.  The 
previous modelling report and peer review have been superseded by the report and reviews presented 
here.  The scope of the peer reviews was: 

• the appropriateness or otherwise of the methodology used in undertaking the assessment 

• whether the conclusions are appropriate 

• the extent to which the assessment has been undertaken in accordance with the requirements of 
the Department of Health for screening health risk assessments 

• whether a Health Impact Assessment is considered necessary, and if so to provide justification for 
conducting such an assessment and define its scope. 

The overall outcome of the peer review of the ENVIRON (2009) report by Toxikos (2009) is as 
follows: 

“The deficiencies in the previous screening health risk assessment have been addressed and the 

SHRA for this assessment of the health impacts of the proposed Bluewaters III & IV power units 

has been conducted appropriately. 

With the caveat that Toxikos is unable to evaluate the air dispersion modelling, Toxikos agrees 

with the conclusions that: 

• the Muja A & B power stations have a dominant impact on air quality and health risks in the 

region, and 

• the proposed Bluewaters III & IV project will likely have no impact on the existing status quo. 

It is noted however that the SHRA for the baseline scenarios (which includes Bluewaters I and II 

but excludes Muja A & B), while not being impacted by Bluewaters III & IV, indicates local air 

quality is compromised and a more definitive health risk assessment is warranted. 

Toxikos agrees with the recommendation of Environ that a comprehensive stack monitoring 

program be undertaken to verify the stack emission estimates.  It is suggested that this data be use 

to rerun the SHRA.” 

Griffin Power supports the need for a more definitive health risk assessment to be carried out.  
However, as the need for this is not driven by the expected impacts of the Bluewaters Phase III and IV 
expansion, Griffin Power believes the assessment should not be associated with the approval of the 
expansion. 

1.6 PROPOSED MITIGATION/MANAGEMENT MEASURES 

Griffin Power has prepared, and will implement, an Air Quality Management Plan included in the 
OEMP (Appendix 2), that addresses: 

• monitoring of air emissions 
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• monitoring sulphur content of coal 

• verification of air dispersion modelling 

• maintenance of air pollution control equipment. 

Air emissions from the proposal will be controlled and managed using a combination of best practice 
design, best practicable technology appropriate to the size of plant and best practice monitoring and 
management practices during the operation of the plant. 

Low NOx burners will be installed to minimise the emissions of nitrous oxides.  Once the burners are 
installed and operational, NOx emissions will be managed by a combination of continuous monitoring 
and regular maintenance of the burners.  A program of condition monitoring will ensure they operate 
within design tolerances. 

SO2 emissions will be managed using desulphurisation technology and higher stack heights that 
combine the flue streams from two generating units into the one stack and results in increased 
buoyancy of the plume. 

Collie coal, and in particular the coal from Ewington I coal mine which will be used to fire the power 
station, is low in sulphur.  The effectiveness of methods to further reduce the sulphur content in the 
pulverised coal will be tested, such as in-mill beneficiation that removes the higher sulphur pyritic coal 
during the grinding process conducted at the Power Station.  This would allow Bluewaters to accept 
coal with sulphur content higher than 0.38% without exceeding the highest sulphur dioxide emission 
rate.  The effectiveness of in-mill beneficiation will be tested during the early stages of operation of 
Bluewaters Phase I. 

Dust emissions will be controlled through the installation of a baghouse in the exhaust system. 

Griffin Power will also undertake a comprehensive stack monitoring program once Bluewaters 
Phases I and II generating units are commissioned in order to verify the screening assessment 
estimates. 

1.6.1 Key management actions 

Table 3.14 shows the key management actions for air quality that will be undertaken by Griffin Power. 

Table 3.14 Key management actions – air quality 

Aspect Contaminant Action Responsibility 

Boiler emission 
control 

Particulates Operate and maintain fabric filters  Powerhouse Superintendent 

SO2 Independent NATA-certified laboratory to monitor 
sulphur content of coal 

Sulphur content of coal to be <1.0% 

Operate and maintain dry desulphurisation of the 
fuel and/or the flue gas 

Powerhouse Superintendent 

NOx, CO Maintain and operate low NOx burners 

Optimise combustion conditions 
Powerhouse Superintendent 

Boiler emission 
monitoring 

Particulates, NOx, 
SO2, CO 

Verify emission rates by quarterly stack testing 
Powerhouse Superintendent 

Metals Testing once a year for NPI reporting Powerhouse Superintendent 



  

st rategen  Public Environmental Review 

TGG07066 Bluewaters Phases III and IV EIA Final.doc 3-108 Chapter 3 

Aspect Contaminant Action Responsibility 

Contingencies In the event of any emission control system failure 
likely to result in an emission that exceeds that 
allowed under licence targets, all reasonable and 
practicable measures will be taken to minimise the 
emission and its duration. 

Griffin Power will inform the Department of 
Environment and Conservation (DEC) within 48 
hours of identifying a non-compliance and will also 
send an Environmental Incident Report to the DEC 
within seven days of becoming aware of the 
incident. 

Powerhouse Superintendent 

Monitoring As set out in Section 1.6.2. Powerhouse Superintendent 

 

1.6.2 Monitoring 

Monitoring of stack emissions would be undertaken as set out in Table 3.15. 

Table 3.15 Monitoring program for air emissions management 

Parameter(s) Frequency/timing Purpose 

Sulphur dioxide Quarterly Compliance with licence 

Nitrogen oxides Quarterly Compliance with licence targets 

Carbon monoxide Quarterly Compliance with licence targets  

Particulates (PM10) Quarterly Compliance with licence targets 

Metals Yearly  NPI reporting  

VOCs Quarterly Compliance with licence targets 

Volumetric flow rate Quarterly Compliance with licence 

Stack temperature Quarterly Compliance with licence 

 

1.6.3 Communications 

The proponent will develop and implement a public communication and complaints handling process 
to address issues of community concern that may arise during operation of the power station. 

1.7 ENVIRONMENTAL OUTCOME 

Based on the results of modelling and the screening health assessment work by ENVIRON (2009), 
emissions to air from the proposal will not lead to an increase in the ambient concentration of air 
contaminants that will breach NEPM guidelines at sensitive premises.  Rather, the proposal will 
produce lower ground level concentrations of emitted material than Bluewaters Phases I and II alone 
as the stack configurations have been changed and the Phase III and IV generating units will be fitted 
with desulphurisation technology. 

There will not be any adverse effects on native vegetation from SO2 and NOx emissions from the 
proposal. 
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2 NOISE 

2.1 EPA OBJECTIVE, KEY STATUTORY REQUIREMENTS AND ENVIRONMENTAL POLICY 

The EPA objective is: 

To protect the amenity of nearby residents from noise impacts resulting from activities associated with 

the proposal by ensuring the noise levels meet statutory requirements and acceptable standards. 

The criteria used for the assessment of noise impacts from noise-emitting premises (excluding road 
and rail traffic, aircraft and safety warning devices) are specified in the Environmental Protection 

(Noise) Regulations 1997 and apply to all areas of Western Australia. 

These regulations define maximum allowable external noise levels at various types of premises by 
considering the sensitivity of these premises, and the proximity of nearby industrial and commercial 
areas and transportation routes (influencing factors). 

The regulations take into account the zoning (and land use) of the receiver location, and apply 
different criteria for day, evening and night time.  Table 3.16 presents the assigned noise levels in 
accordance with regulations. 

Table 3.16 Assigned noise levels for all premises 

Type of Premises Receiving 
Noise 

Time of Day Assigned Level (dB) 

LA10 LA1 LA,Max 

Noise-sensitive premises at 
locations within 15 m of a 
building directly associated 
with a noise-sensitive use 

0700 to 1900 hours Monday 
to Saturday 

45 dB (A) + 
influencing factor 

55 dB (A) + 
influencing factor 

65 dB (A) + 
influencing factor 

0900 to 1900 hours Sunday 
and public holidays 

40 dB (A) + 
influencing factor 

50 dB (A) + 
influencing factor 

65 dB (A) + 
influencing factor 

1900 to 2200 hours all days 40 dB (A) + 
influencing factor 

50 dB (A) + 
influencing factor 

55 dB (A) + 
influencing factor 

2200 hours on any day to 
0700 hours Monday to 

Saturday and 0900 hours 
Sunday and public holidays 

35 dB (A) + 
influencing factor 

45 dB (A) + 
influencing factor 

55 dB (A) + 
influencing factor 

Noise-sensitive premises at 
locations further than 15 m 
from a building directly 
associated with a noise-
sensitive use 

All hours 60 dB (A) 75 dB (A) 80 dB (A) 

Commercial premises All hours 60 dB (A) 75 dB (A) 80 dB (A) 

Industrial and utility premises All hours 65 dB (A) 80 dB (A) 90 dB (A) 

Notes: 
LA,Max: The loudest noise level assessed during a 15 minute to 4 hour sampling period. 
LA1:  The noise level exceeded for 1% of a 15 minute to 4 hour sampling period, equating to the loudest 9 seconds measured during the 

survey period. 
LA10: The noise level exceeded for 10% of a 15 minute to 4 hour sampling period or the loudest 90 seconds.  This is frequently referred to as 

the average maximum noise level. 
LA90: The noise level exceeded for 90% of a 15 minute to 4 hour sampling period.  This is frequently referred to as the background noise 

level. 

A Noise Sensitive Premises is defined in the Regulations as being: 

• premises used solely or mainly for residential accommodation purposes, including a caravan park 
or camping ground 
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• a hospital (having accommodation for less than 150 in-patients) or sanatorium, home or 
institution for care of persons, a rehabilitation centre, home or institution for persons requiring 
medical or rehabilitative treatment 

• educational building (school, college, university, technical institute, academy or other educational 
centre, lecture hall) or other premises used for the purpose of instruction 

• a place of public worship 

• a tavern, hotel, club premises, reception lodge or other premises which provides accommodation 
for the public 

• aged care 

• child care 

• a prison or detention centre 

• any other premises not referred to above that is not an industrial, utility or commercial premise. 

The assigned noise levels are also conditional on the absence of annoying characteristics such as tonal 
components, etc.  If such characteristics exist, then any measured level is adjusted upwards 
accordingly.  The adjustments that apply are detailed in Table 3.17. 

Table 3.17 Adjustments for annoying characteristics 

Tonality Modulation Impulsiveness 

+5 dB +5 dB + 10 dB 

Note: These adjustments are cumulative to a maximum of 15 dB(A) 

The EPA has produced draft guidance for the assessment of noise, Guidance Statement No. 8: 
Environmental Noise (2007a) which deals with the assessment of environmental noise immissions, 
where those immissions come under the Environmental Protection (Noise) Regulations 1997, or other 
relevant acceptable standards.  This guidance may also be used in assessing a proposed residential 
development that may be impacted by noise immissions from an existing industrial area. 

This guidance documents comprise two main parts: 

• EPA policy covering a range of types of proposals that may emit noise 

• EPA guidance on the assessment of noise and presentation of information to the EPA. 

Criteria likely to be applicable are those associated with conditions imposed on Bluewaters Phases I 
and II stages by the EPA during previous assessments, and are summarised in Table 3.18. 
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Table 3.18 Noise legal requirements for Bluewaters Phases I and II 

Legislation/Approval Document Reference Summary of Requirement 

Environmental Protection (Noise) 
Regulations 1997 

Regulations 7 and 8 Noise immission from any premises shall not exceed 
35 dB(A) at night when received at a dwelling on the 
nearest noise-sensitive premises.  

Ministerial Statements 685 and 724 Key proposal 
Characteristics Table 

Each plant must individually achieve less than 60 
dB(A) at 150m from the plant and less than 29 dB(A) 
at the nearest residence in Collie. 

Approved Structure Plan (with reference 
to “Special Control Area” documented in 
town planning scheme). 

Section 13.8 Noise (pgs 70 
– 71) 

The cumulative noise immissions from the 
Coolangatta Industrial Estate should not exceed 
35 dB(A) at the boundary of the Special Control Area 
along the Williams – Collie Road. 

The most critical of the above criteria will be the requirement to not exceed 35 dB(A) at the Special 
Control Area (SCA) boundary (see Figure 3.19) as a result of all noise sources within the Coolangatta 
Estate (Bluewaters Phases I, II, III and IV).  Meeting this requirement will ensure that target noise 
levels at all known existing sensitive receptors are met.  However, it should be noted that the buffer 
zone for the Collie Power Station substantially overlaps the Coolangatta Industrial Estate Special 
Control Area (see Figure 3.19), such that any noise level exceedances over the eastern two–thirds of 
the boundary fall within that buffer zone, and consequently would not be an issue.  The consequential 
key area of concern is the SCA boundary adjacent to the Collie-Williams Road.  Meeting this 
requirement will ensure all other requirements are met in terms of impacts on existing and potential 
future sensitive receptors. 

The assigned noise levels in the Noise Regulations do not apply to construction activities carried out 
between 0700 and 1900 hours on any day except Sunday and public holidays provided: 

• construction work is carried out in accordance with Section 6 of the Australian Standard 2436-
1981 Guide to Noise Control on Construction, Maintenance and Demolition Sites 

• the equipment used is the quietest reasonably available. 

Cumulative noise 

It is a requirement of the Regulations that the noise immission levels associated with the proposal, in 
conjunction with any other noise sources, does not contribute to an exceedance of the assigned levels 
at noise-sensitive premises (Table 3.16).  Compliance in this respect, when there are multiple noise 
sources all contributing to an exceedance, is considered to be achieved if the source of interest 
(Coolangatta Estate), is 5 dB(A) below the assigned level.  That is, each source in the Collie Basin 
could individually result in a maximum level of 30 dB(A) at any residential location (for the most 
critical night time period). 

2.2 DESCRIPTION OF FACTOR 

The proposal is located adjacent to Bluewaters Phases I and II and within the existing Coolangatta 
Estate (Figure 1.2).  It involves the addition of two 208 MW (net) generating units and associated 
infrastructure that may contribute to noise immissions.  The proposal is essentially a duplication of the 
approved Bluewaters Phases I and II projects.  However, noise attenuation on the Phase I and II units 
may require modification to enable the total noise levels from the combination with the Phase III and 
IV units to meet the compliance levels. 
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The operation of the Power Station occurs on a continuous basis (24 hours a day) and the main 
emitters of noise are the cooling towers, pulverisers, burners, steam turbines and fans. 

2.2.1 Surveys/investigations 

Previous investigations 

Herring Storer Acoustics undertook an acoustic study of Bluewaters Phase I (HSA 2003).  The levels 
used for the study were based on a 400 MW power station.  From this study, it was found the noise 
immissions from the power station would comply with regulatory requirements at the closest 
neighbouring premises at all times.  The resultant levels within the town of Collie would be less than 
30 dB(A) and therefore, noise immissions from the power station would be considered to not be 
“significantly contributing”. 

Herring Storer Acoustics also undertook an acoustic study of Bluewaters Phase II (HSA 2004).  From 
this study, it was found the noise immissions from the power station would comply with regulatory 
requirements at the closest neighbouring premises at all times.  The resultant levels within the town of 
Collie would be less than 30 dB(A) and therefore, noise immissions from the power station would 
again be considered to not be “significantly contributing”.  The study also proposed sound power 
levels for each stage of Bluewaters to comply with the acoustic requirements for the proposed ‘Special 
Control Area’ (SCA). 

The Collie Basin Management and Planning Group draft report to the Ministers for Planning and 
Environment (CBMPG 2009) reported on a comprehensive noise study undertaken to: 

• investigate the effectiveness of standard sound propagation models in predicting noise levels from 
industrial sources in the area 

• develop a definitive model of sound propagation in this area, which can be used for production of 
the impact of both existing and future noise sources. 

The study resulted in several conclusions including: 

“The study will be a useful planning tool to determine whether the existing Special Control Area (for 

Coolangatta) can accommodate more than the existing development of Bluewaters Phase 2 and the 

proposed Bluewaters Phase 3 and 4 (plus Ewington 1).  However, indications to this point are that, 

with the existing development and current proposals, the "noise shed" will be full in relation to 

existing or proposed residences at the Special Control Area boundary.” 

The overall conclusions of the report are: 

“Following the extensive noise monitoring and modelling of the Collie Basin, (and subject to the 

current EPA assessment of Bluewaters proposed Stage 3 & 4), it is likely the Coolangatta Industrial 

Estate will not accommodate expansion beyond the current Bluewaters power station and Ewington 1 

mine proposals.  The capacity of the site to accommodate further heavy industry is limited by the 

forecast cumulative noise level at the boundary of the Special Control Area. Further developments 

will have to demonstrate that cumulative noise thresholds can be met.” 
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Recent investigation 

Herring Storer Acoustics undertook an acoustic study of the proposal (HSA 2008) to investigate 
whether noise immissions would comply with the requirements of the Regulations and the specific 
noise level limits set for the Coolangatta Industrial Estate (Appendix 10). 

Griffin Power has undertaken an assessment of all major industrial noise sources in the Collie Basin 
(relative to Collie and other residences) with the objective that the total noise level should not exceed 
35 dB(A).  The target noise immission levels at Collie east,, as defined from the assessment for The 
Griffin Group sources, are presented in Table 3.19. 

Table 3.19 Target immission levels at Collie east 

Source Target Immission Level 

Coolangatta Estate 30 dB(A) 

Ewington I 33 dB(A) 

Ewington II 26 dB(A) 

Collie Power Station 25 dB(A) 

Total 35 dB(A). 

To ensure cumulative noise from all noise sources in the Collie Basin area comply with the regulatory 
requirements, a total noise immission level of 30 dB(A) has been set at the Collie East location 
(Location B) for all of the Bluewaters operations (Figure 3.19). 

Noise modelling methodology 

Computer modelling was employed to predict the resultant levels at receiver locations based on 
topographical, atmospheric and equipment sound power level data.  The sound power levels of all 
significant items of the plant making up the power station were determined using manufacturer 
supplied sound pressure levels and some measured levels of similar equipment.  SoundPlan 6 noise 
and air pollution evaluation software was used to predict the propagation of noise from the proposal. 

Noise contour plots were produced to show overall noise immission levels in the area around the site.  
Single point calculations were made to show the resultant noise level at individual noise-sensitive 
premises or at the Coolangatta Estate SCA boundary. 

Input data included: 

• ground topography - terrain type and contour information 

• equipment sound power levels in octave bands 

• atmospheric conditions. 
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Figure 3.19 Special Control Area (SCA) boundary and closest sensitive receptors 
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Propagation calculations were made for the worst-case scenario of atmospheric conditions, in 
accordance with the EPA Draft Guidance for Assessment of Environmental Factors No. 8 - 
Environmental Noise (EPA 2007a) as follows: 

• temperature of 15°C 

• relative humidity of 50% 

• temperature inversion lapse rate of 2°C/100 m 

• Pasquil Stability Factor of E or F 

• wind speed of 3 m/s. 

2.2.2 Background noise in region 

Noise in the project area originates from coal mining and handling activities and from the 
neighbouring Collie Power Station.  Bluewaters is located within the Coolangatta Industrial Estate.  A 
buffer (the SCA) has been established around the Coolangatta Industrial Estate defined by the 
30 dB(A) sound level emanating from Bluewaters Phases I and II operating in tandem.  There are no 
existing residences within the buffer.  A residence on Bluewaters farm (owned by  W.R. Carpenter 
Agriculture Pty Ltd) has been demolished. 

2.3 POTENTIAL SOURCES OF IMPACT 

2.3.1 Pre-existing impacts 

Noise emitters in the area are Bluewaters Phases I and II, Ewington I and II mining operations, Muja 
A, B, C and D and Collie Power Station.  Some noise impacts also arise from agricultural and traffic-
related noise. 

2.3.2 Potential impacts associated with this proposal 

Noise, specific to the proposal, will be generated from power station construction and operations, 
including: 

• earth moving equipment and power plant assembly during construction 

• construction vehicles 

• coal pulverising mill 

• air plant 

• steam generators and turbines 

• coal conveyor. 

The closest residence is located approximately 2.9 km to the north of the Power Station (Figure 3.19) 
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2.4 ASSESSMENT OF POTENTIAL IMPACT 

The determined sound power level spectral data of all items of equipment are given in Table 3.20.  
The sound power levels of all significant items of plant making up the power station were determined 
using manufacturer-supplied sound pressure levels and some measured levels of similar equipment. 

Table 3.20 Sound power levels, equipment list 

Element name dB(A) 
Octave Band Centre Frequency (Hz) dB 

Linear 63 Hz 125 Hz 250 Hz 500 Hz 1 kHz 2 kHz 4 kHz 8 kHz 

Cooling Tower 
(Discharge)  

103.9 109.0 109.0 105.0 102.0 99.0 91.0 87.0 83.0 113.3 

Cooling Tower (Side)  108.2 111.0 107.0 105.0 99.0 100.0 101.0 102.0 101.0 114.3 

Cooling Tower (Side)  108.2 111.0 107.0 105.0 99.0 100.0 101.0 102.0 101.0 114.3 

Pulveriser  100.8 96.2 97.1 101.6 100.2 95.0 89.8 84.0 74.1 105.9 

Pulveriser  100.8 96.2 97.1 101.6 100.2 95.0 89.8 84.0 74.1 105.9 

Pulveriser  100.8 96.2 97.1 101.6 100.2 95.0 89.8 84.0 74.1 105.9 

Pulveriser  100.8 96.2 97.1 101.6 100.2 95.0 89.8 84.0 74.1 105.9 

Steam turbine  111.6 124.2 125.6 114.6 103.2 85.0 76.8 66.0 61.1 128.2 

Vent Outlet  93.6 112.2 108.1 88.6 86.2 73.0 40.8 39.0 33.1 113.6 

Turbine Air Intake  89.9 107.2 105.1 86.6 63.2 41.0 33.8 42.0 58.1 109.3 

Boiler Burner 97.9 120.2 108.1 97.6 90.2 87.0 82.8 78.0 72.1 120.5 

Boiler Burner 97.9 120.2 108.1 97.6 90.2 87.0 82.8 78.0 72.1 120.5 

Boiler Burner 97.9 120.2 108.1 97.6 90.2 87.0 82.8 78.0 72.1 120.5 

ID Fan Casing  101.3 104.0 100.0 108.0 97.0 90.0 88.0 80.0 73.0 110.2 

FDF Fan Outlet  93.5 110.2 106.1 92.6 84.2 82.0 78.8 82.0 83.1 111.7 

IDF Outlet  84.7 96.0 98.0 77.0 71.0 75.0 71.0 75.0 76.0 100.2 

Boiler Feed Pump  96.0 108.0 98.0 93.0 90.0 89.0 89.0 88.0 86.0 108.8 

Boiler Feed Pump  96.0 108.0 98.0 93.0 90.0 89.0 89.0 88.0 86.0 108.8 

Boiler Feed Pump  96.0 108.0 98.0 93.0 90.0 89.0 89.0 88.0 86.0 108.8 

Boiler Feed Pump  96.0 108.0 98.0 93.0 90.0 89.0 89.0 88.0 86.0 108.8 

TOTAL  116.1 128.3 126.2 117.3 110.3 106.7 105.4 105.6 104.4 130.7 

The determined total overall sound power level of one power station is tabulated in Table 3.21. 

Table 3.21 Power station sound power levels, dB(A) 

Power Station Units 
Octave Band Centre Frequency, Hz Overall 

dB(A) 63 125 250 500 1k 2k 4k 

BW II to IV 128.3 126.2 117.3 110.3 106.7 105.4 105.6 116.1 

BW I 133.8 127.5 119.2 112.8 110.6 109.8 110.3 119.2 

These sound power levels form a basis for the predictive modelling for the proposal. 

2.4.1 Results of modelling 

Relevant noise-sensitive locations are shown in Figure 3.19. 
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Resultant noise immission level predictions for worst-case propagation conditions at relevant noise-
sensitive locations and the SCA boundary were calculated and are shown in Figure 3.20 to Figure 
3.22. 

The noise impacts to the nearest sensitive receptors will be below the assigned levels for the worst-
case scenario (Table 3.22).  There will be a monitoring station set up near Location B to monitor noise 
on a real time basis as this receptor has the highest predicted noise level. 

Table 3.22 Noise immission levels (dB(A)) Bluewaters Phases I through IV 

Location Predicted Level, dB(A) 

(Worst-case Conditions) 

Assigned Level, dB(A) 

(Target Level) 

Location A, SCA Boundary 34 35 

Location B, Residence 29 30 

Location C, Residence 28 30 

Location D, Residence 27 30 

Bluewaters Phase I has been designed to achieve a noise immission level of 30 dB(A) at the SCA 
boundary.  Current detailed analysis of the partly constructed station indicates the target levels will be 
achieved, although it may be necessary to apply noise attenuation to the cooling tower discharge. 

Four units at the rate of the Bluewaters Phase I sound power level would result in a cumulative level 
of 36 dB(A) at the SCA boundary, exceeding the allowable criteria by 1 dB(A).  Accordingly, it is 
necessary to reduce the noise immission of units II, III and IV to the equivalent of 28 dB(A) each at 
the SCA boundary using the sound power levels as shown in Table 3.20.  The immission levels of 
these units can be reduced via attenuation being applied to the cooling towers, turbine enclosures and 
pulverisers, this has been confirmed as practicable by the station manufacturers (HSA 2008). 

Modelling of the four unit noise propagation indicate some locations on the SCA boundary may still 
exceed the 35 dB(A) criteria due to directivity of several sources and the topography of the site, as 
shown in Figure 3.20 to Figure 3.22.  However, the levels at the SCA boundary near the Collie –
 Williams Road meet the 35 dB(A)criteria, with the exception of a minor exceedance over a small 
area, and meet the 30 dB(A) criteria at residential receptors.  While there are minor exceedances in the 
modelling, further validation will be carried out once the power station is operational to assess whether 
additional  noise attenuation is warranted so that the SCA criterion is not breached. 
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Figure 3.20 Predicted noise contours for worst-case propagation to the south west 

 

Figure 3.21 Predicted noise contours for worst-case propagation to the west 
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Figure 3.22 Predicted noise contours for worst-case propagation to the north 

 

In Figure 3.20, the minor exceedance to the south east of the SCA boundary is within the Ewington II 
mine boundary indicating that the noise from the Power Station would not affect any existing or 
potential future noise-sensitive receptors and would not contribute to the noise from Ewington II.  
Validation of the model when Bluewaters Phase I is operational and the application of real-time noise 
monitoring will allow further assessment of the potential impacts at this location and indicate if further 
mitigation is warranted. 

In Figure 3.21, the small exceedance to the south west of the SCA boundary is located within the 
Ewington I mine indicating that the noise from the Power Station would not affect any noise-sensitive 
receptors and would not be expected to contribute to the noise from Ewington I.  A small exceedance 
to the north west is present, as for the previous scenario. 

In Figure 3.22, an exceedance of over 2 dB(A) is experienced to the east of the SCA but this area is 
within the Collie Power Station Buffer Area and would not affect any residences or future land zoning.  
A small exceedance to the north west is present, as for the previous scenarios. 

These results are generally consistent with the conclusions reported in the draft Collie Basin 
Management and Planning Group report (CBPMG 2009) in that the “noise shed” will be full in 
relation to existing or proposed residences at the Special Control Area boundary (for the Coolangatta 
Industrial Estate) with development of Bluewaters Phases 3 and 4. 
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2.5 PROPOSED MITIGATION/MANAGEMENT MEASURES 

Griffin Power has prepared and will implement a Noise Management Plan that addresses detailed 
management measures for construction and operation of the proposal, as outlined in the CEMP and the 
OEMP (Appendix 1 and Appendix 2 respectively). 

2.5.1 Construction 

Griffin Power will ensure that: 

• noise impacts emanating from construction activities comply with statutory requirements and 
acceptable (and appropriate) standards 

• noise immissions during construction do not adversely affect the amenity of nearby residents 

• vibration impacts resulting from construction activities for the Bluewaters development are 
acceptable. 

2.5.2 Operation 

Measurements made during the commissioning of Bluewaters Phase I will allow confirmation of the 
sound power levels and the rate of propagation to the surrounding areas and refinement of the 
attenuation specification for the proposal. 

Monitoring of noise immission levels will be conducted before, during commissioning and on an 
ongoing basis thereafter.  Griffin Power will establish an automatic directional noise monitor on 
Palmer Road on the eastern edge of Collie.  This system will provide accurate data, in accordance with 
the regulatory parameters, of the contribution of all sources in the Collie Basin at this location. 

Noise reduction measures will be incorporated into the design of Bluewaters Phases III and IV and 
retrofitted into Bluewaters Phases I and II and best practice noise reduction measures will be 
incorporated where reasonably practicable, with a view to achieving a target level of 28 dB(A). 

Any noise monitoring at the site will be developed in conjunction with DEC to ensure timing, location 
and the frequency of measurements adequately captures any potential noise impacts. 

2.6 ENVIRONMENTAL OUTCOME 

Noise levels from operation of the proposal will comply with the target 30 dB(A) at residential 
locations as per the Environmental Protection (Noise) Regulations 1997 under all conditions.  Noise 
attenuation measures will ensure that the noise levels will not significantly exceed 35 dB(A) at the 
SCA boundary near the Collie – Williams Road. 
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3 GREENHOUSE GASES 

3.1 EPA OBJECTIVE, KEY STATUTORY REQUIREMENTS AND ENVIRONMENTAL POLICY 

The EPA objective for greenhouse gas management is: 

To reduce emissions to a level which is as low as is practicable. 

To achieve this, the EPA environmental assessment objective (EPA 2002) is to ensure that potential 
greenhouse gas emissions emitted from proposed projects are adequately addressed in the 
planning/design and operation of projects and that: 

• best practice is applied to maximise energy efficiency and minimise emissions 

• proponents undertake an ongoing program to monitor and report emissions and periodically 
assess opportunities to further reduce greenhouse gas emissions over time. 

Increasing global GHG emissions and the implications for climate change is a significant issue at the 
national and international level and the Australian Government is establishing a market based Carbon 
Pollution Reduction Scheme (Australian Government 2008a, 2008b) as part of a framework to meet 
the climate change challenge and to reduce emissions by the required amounts.  This scheme is based 
on, amongst other things, a commitment to reducing GHG emissions by 60% below 2000 levels by 
2050.  The scheme was initially outlined as a proposal in a “green paper” (Australian Government 
2008a), with the final decisions by Government on the form of the scheme released in a “white paper” 
(Australian Government 2008b), released in December 2008. 

Emission trading through a capped system of tradeable permits will be the key mechanism for 
achieving sustainable reductions in emissions in accordance with a preset reduction trajectory aimed at 
meeting the proposed 2050 target level of emissions nationally.  The targets for this compulsory 
national scheme align exactly with the targets announced in the Premier’s Climate Change Action 

Statement (Government of Western Australia 2007a).  The State Government will set an aspirational 
50% Cleaner Energy Target (CET) for the SWIS by 2010 and will work to achieve this by continuing 
to work on emissions trading, supporting renewable energy and working to ensure that Western 
Australia has access to sufficient natural gas for domestic use (Government of Western Australia 
2007a). 

The Australian Government (2008c) has set the target ranges to be achieved by 2020 as being from 
5% to 15% below 2000 levels, dependent upon the extent to which there is global agreement of major 
economies to commit to take on reductions comparable to Australia.  The first indicative national 
emissions trajectory has been published (Australian Government 2008b) as: 

• in 2010–11, 109% of 2000 levels 

• in 2011–12, 108% of 2000 levels 

• in 2012–13, 107% of 2000 levels. 

Future indicative trajectories will be progressively announced from 2010 on.  Participation of Griffin 
Power in the ETS will ensure that the project contributes to achievement of the proposed national 
trajectory. 
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To support the Carbon Pollution Reduction Scheme, a new reporting system has been developed and 
legislated.  The National Greenhouse Gas Emissions Reporting Act 2007 (NGER Act), establishes the 
National Greenhouse Gas Emissions Reporting Scheme (NGERS) as a national framework for 
Australian corporations to report GHG emissions, reductions, removals and offsets, and energy 
consumption and production8. 

The key features of the NGERS are: 

• cutting red tape for business by reducing the number of reports to government and eliminating 
duplication across existing State, Territory and national schemes 

• providing robust data as a foundation for an emissions trading scheme 

• facilitating reporting of abatement and offsets prior to commencement of emissions trading 

• providing company level information to the public on greenhouse and energy performance for the 
first time 

• creating a single online entry point for reporting based on the Australian Government’s Online 
System for Comprehensive Activity Reporting. 

Figure 3.23 NGER Act reporting timeline 

 

                                                      

8

 http://www.greenhouse.gov.au/reporting/publications/pubs/nger-fs.pdf [12 May 2008] 



   

st rategen  Public Environmental Review 

TGG07066 Bluewaters Phases III and IV EIA Final.doc 3-123 Chapter 3 

The reporting requirements of the NGER Act are: 

1. The NGER Act requires controlling corporations to register and report if they emit GHG, produce 
energy, or consume energy at or above specified quantities per financial year (1 July to 30 June). 

From 1 July 2008, corporations are required to register and report if: 

• they control facilities that emit 25 kt or more of GHG (CO2-e), or produce/consume 100 TJ 
or more of energy; or 

• their corporate group emits 125 kt or more GHG (CO2-e), or produces/consumes 500 TJ or 
more of energy. 

2. Lower thresholds for corporate groups will be phased in by 2010–11.  The final thresholds will be 
50 kt of CO2-e or 200 TJ of energy. 

3. Companies must register by 31 August, and report by 31 October following the financial year in 
which they meet a threshold.  Data will be published by the Greenhouse and Energy Data Officer 
by 28 February following each reporting period. 

These thresholds and timings are illustrated in Figure 3.23. 

3.2 DESCRIPTION OF FACTOR 

A Greenhouse Gas Emission Inventory for the proposal was estimated by E3 (2008c), a copy of which 
is presented in Appendix 11.  Each Bluewaters unit will emit greenhouse gas (GHG) as a consequence 
of the burning of coal in the generator units, as summarised in Table 3.23.  The calculated emissions 
and equivalents are based on using coal to generate a total 1 845 557 MWh/yr (229 MW at a load 
factor of 92%) at the generator with 1 676 314 MWh/yr (208 MW at a load factor of 92%) being 
delivered to the switchyard.  The energy content of the coal is around 19.9 GJ/t and 833 112 t/yr of 
coal (total coal energy of 16 578 926 GJ/yr) is required to generate 6 034 729 GJ/yr 
(1 676 314 MWh/yr) at the switchyard, based on a sent-out thermal efficiency of 36.4%.  These results 
are based on a Scope 1 emissions factor of 93.1 (Office of Climate Change 2008). 

Table 3.23 Summary of absolute annual emissions from Bluewaters (per Phase) 

Component Value 

Bluewaters Capacity (MW)  229 gross output, 208 net output 

Availability (%)  92 

Production (MWh)  1 676 314 

Average Efficiency of Power Station  36.40% 

Power Station Fuel Input (GJ)  16 578 926 

CO2 Emissions Factor (kg CO2/GJ) 93.1 

CH4 Emissions Factor (mg CH4/PJ) 0.9 

N2O Emissions Factor (mg N2O/PJ) 0.8 

CO2 Emissions (t CO2) 1 543 977 

CH4 Emissions (t CH4) 1492 

N2O Emissions (t N2O) 1326 

Total CO2 Equivalents (Mt) 1.547 

Note: Emission factors sourced from NGGI Australian Methodology for the Estimation of Greenhouse Gas 
Emissions and Sinks: Energy (Stationary sources) (2006). 
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The thermal efficiency of a coal-fired power plant is defined as the ratio of energy sent out to useful 
energy in, and may be expressed in terms of generated thermal efficiency or sent out thermal 
efficiency.  The Australian Greenhouse Office Technical Efficiency Guidelines outline the target 
values of sent out thermal efficiency for the combustion of black coal.  This section states that the 
world best plant in 1999 had a thermal efficiency of 43.6% HHV and that after adjusting to typical 
Australian cooling water conditions, the best practice achievable under Australian conditions becomes 
41.7% HHV, based on a supercritical plant.  Best practice thermal efficiency for a < 250 MW sub 
critical plant is considered to be 37.7% HHV and when adjusted for Collie coal is 37.1% HHV. 

From Table 3.23, it can be seen that the total GHG emissions expected to be emitted by the two 
generator units comprising the proposal, when operational, are estimated to total 3.1 Mt CO2-e/yr.  The 
total indirect emissions (Scope 3) would be 76 263 t CO2-e/yr, based on a GHG emissions factor of 2.3 
(Office of Climate Change 2008). 

The Bluewaters Project is expected to achieve an average sent-out thermal efficiency of 36.4% HHV 
and 38.6% LHV.  This is considered to be close to best practice for a subcritical plant of this size. 

The temporal emission profiles for Scope 1 (direct), Scope 3 (indirect), and combined Scope 1 and 3 
emissions over the life of the proposal (2012 to 2042) are presented in Figure 3.24, Figure 3.25 and 
Figure 3.26 respectively. 

Figure 3.24 Annual direct GHG emission profile 
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Figure 3.25 Annual indirect GHG emission profile 
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Figure 3.26 Annual direct and indirect GHG emission profile 
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The total GHG emissions for Australia in 2005 were 576 Mt CO2-e/yr (Australian Government 2008a), 
which would be increased by about 0.538% as a result of the proposal.  Global GHG emissions are 
49 000 Mt CO2-e/yr (IPCC 2007), which would be increased by about 0.006% with the addition of 
emissions from the proposal. 
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In the context of the Bluewaters project the greenhouse gas intensity of the project is calculated as the 
direct equivalent greenhouse gas emissions (1 543 977 t CO2-e) divided by the sent out electricity 
(1 676 314 MWh).  The carbon intensity of power generated by Bluewaters Phases III and IV has been 
calculated at 921 kg CO2-e/MWh sent out. 

However, the fitting of flue gas desulphurisation technology (see Chapter 3 Section 1.2.1) will result 
in a 0.5 to 0.9% reduction in sent out electricity as it will increase auxiliary electricity consumption 
through a combination of increased direct power consumption and increased induced draft fan loads.  
The net greenhouse gas emissions for the project will not change as a result of the technology, but the 
greenhouse gas intensity will increase.  In effect, the same greenhouse gas emissions are produced to 
generate less sent out electricity. 

The expected changes to the sent out electricity and greenhouse gas intensity as a result of flue gas 
desulphurisation are presented in Table 3.24. 

Table 3.24 Greenhouse gas intensity with and without flue gas desulphurisation 

Reduction in sent out electricity 
due to flue gas desulphurisation 

Sent out electricity (MWh) Greenhouse gas intensity (kg 
CO2-e/MWh) 

0.0% 1 676 314 921 

0.5% 1 667 932 926 

0.9% 1 661 227 929 

 

3.3 POTENTIAL SOURCES OF IMPACT 

3.3.1 Pre-existing impacts 

As outlined above, the impacts of cumulative global GHG emissions constitute an international issue 
in terms of causing climate change, and as one of the highest per capita producers of these emissions, 
Australia has seen a pressing need to address the issue through the Carbon Pollution Reduction 
Scheme (Australian Government 2008a).  The impacts of climate change are global, and there is no 
known relationship between the specific GHG outputs of any emitter, sector or geographical location 
and the specific impact on any environmental feature or value. 

3.3.2 Potential impacts associated with this proposal 

Given both the absolute and relative magnitudes of the GHG emissions from the proposal, it is the 
Griffin Power view that the potential environmental impact of these emissions will be insignificant at 
either the State, national or global level.  The specific impacts of the proposed emissions on any 
environmental features within the jurisdiction of the Environmental Protection Act 1986 would be too 
small to able to be measured, if they could be identified. 
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3.4 ASSESSMENT OF POTENTIAL IMPACT 

As noted in Section 3.3.2 above, the impacts of the proposed emissions on any environmental features 
can be neither identified nor measured.  However, the cumulative impact of the global emission of 
GHG requires that these emissions be managed to effect overall reductions in accord with the 
intentions of national and international agreements and protocols. 

Griffin Power has considered the potential to utilise the full range of alternative power station 
technologies currently commercially available to supply base load increments of about 200 MW into 
the SWIS.  The Griffin Power analysis (E3 2008a) covered gas versus coal-fired power stations, 
renewable energy technologies and emission reduction technologies and the results are discussed 
below. 

As described in Chapter 1 Section 2, electricity consumption in Western Australia is forecast to grow 
at 2.2% per annum on average over the period 2007/08 to 2016/17, while maximum demand is 
forecast to grow at 3.3%.  This will lead to projected long-term energy and capacity shortfalls in the 
SWIS of over 1 000 MW and an energy shortfall of up to 7 000 GWh in 2016/17, that will need to be 
closed if energy security is to be maintained. 

Generation capacity to meet projected shortfalls would need to be based on one of three fuel resources: 
gas; coal; or renewable energy. 

3.4.1 Potential role of renewable energy 

Renewable energy contributes a little over 5% of electricity in the SWIS, with an existing Government 
commitment to increase this proportion to 6% by 2010.  The majority of renewable generation 
capacity in the SWIS is provided by wind generation, with over 190 MW of capacity located in 
regional areas.  Landfill gas generators located around the metropolitan area contributes another 
24 MW of power.  Approximately 45% of the State’s electricity is generated in areas outside the 
SWIS, with renewable sources making up approximately 2% of the total.

9

 

Renewable energy, particularly wind energy, is expected to play an increasingly important role in the 
years ahead.  However, the technology is still at the stage where external policy support through 
mechanisms such as the Mandatory Renewable Energy Target is required to commercialise new 
developments. 

The long-run marginal costs for the principal renewable energy generation options in WA are shown 
in Table 3.25.  These costs are expected to decrease over time due to international technological 
development and though learning by doing in Australia. 

                                                      

9

 WA Renewable Energy Target Scheme Design Paper, August 2007. 
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Table 3.25 Cost of new renewable energy generation in WA 

Renewable energy generation type Minimum $/MWh (2006) Maximum$/MWh (2006) 

Solar/PV 120 343 

Wind 85 180 

Biomass 87 219 

Source: McLennan Magasanik Associates 2007a 

It is difficult to project the precise role that renewable energy generation could play in contributing to 
the supply mix in the SWIS during the next decade.  Policy settings will have a key influence.  The 
new Federal Government has committed to ensure that the equivalent of at least 20% of Australia’s 
electricity supply (approximately 60 000 GWh) is generated from renewable sources by 2020.  Policy 
mechanisms to achieve this target are yet to be developed. 

Modelling of the impact of a 10% 15% and 20% renewable energy target within the SWIS under both 
low and high carbon price scenarios carried out in 2007 (MMA 2007a) provides an indicator of the 
extent to which renewable energy could contribute to the future generation mix under different policy 
settings.  As a starting point, the analysis observed that renewable energy plants in operation or under 
construction in Western Australia are likely to be able to provide around 816 GWh/yr of electricity 
generation, with a further 2 800 GWh/yr of projects in various stages of planning and development. 

As expected, the modelling indicates that the uptake of additional renewable energy results in a change 
in the pattern and timing of investment in new fossil fuel generation and reduces the level of 
generation from fossil fuel plant against the business-as-usual scenario.  However, as indicated in 
Figure 3.27, all scenarios require fossil fuel generation to meet supply shortfalls.  Figure 3.27 suggests 
that even with a 20% mandatory renewable energy target and a high carbon price, over 2 000 MW of 
new fossil fuel capacity would be required in the SWIS by 2035.  The carbon prices were based on the 
low and high carbon price projections undertaken by McLennan Magasanik Associates, for the 
National Emissions Trading Taskforce. 

Figure 3.27 Expansion in fossil fuel generating capacity, high carbon price 
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The modelling results are premised on a mandated renewable energy target within the SWIS.  That is, 
all additional renewable energy must be sourced from within WA.  If (as is expected) the proposed 
Federal renewable energy target replaces all State based renewable energy initiatives, and (as with the 
Mandatory Renewable Energy Target), the target can be met by renewable energy certificates sourced 
throughout Australia, it is reasonable to assume that the fossil fuel contributions in Figure 3.27 are in 
all likelihood, minimum estimates.  That is, actual fossil fuel contributions are likely to be higher. 

This suggests that under the proposed policy settings, renewable energy generation will not be able to 
fully close the projected generation shortfall in the SWIS.  Under these circumstances, closing the 
projected supply demand shortfall and maintaining security of supply will require fossil fuel 
generation. 

Renewable energy generation continues to be more expensive than conventional fossil fuel generation; 
however, costs are anticipated to fall over time.  A combination of the proposed Federal renewable 
energy target and national emissions trading scheme will lead to significant growth of renewable 
energy generation in WA.  Regardless of this growth, independent analysis indicates that fossil fuel 
generation will continue to play a critical role in maintaining security of supply over the next 30 years. 

3.4.2 Potential role of gas supply 

Recent analysis by the Ministerial Council of Energy (MMA 2007b) concluded that Western Australia 
is in urgent need of commitments to new domestic gas production.  It concluded that: 

“A limited number of “domestic” projects are possible but none will be producing before 2010 

and large scale developments are conditional upon export sales whose timing is not linked to 

domestic needs. 

The market has reached a position in which it is more difficult for the demand/supply/price 

balance to be struck: 

1. At the most recent price buyers would undoubtedly prefer short-term contracts, with a 

view to negotiating lower prices for supply in three to five years with developers of new 

gas resources, but these are unlikely to lead to development commitments 

2. The long-term level of demand at higher prices is uncertain 

3. Producers face cost increases and uncertainty”. 

The report also observes that, “…there is little doubt however that the demand-supply position is very 

tight and that additional domestic supply is required”. 

The domestic market requirements for additional gas and potential supply options are illustrated in 
Figure 3.28 (from MMA 2007b). 
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Figure 3.28 Forecast WA gas demand and potential supply contributions 

 

The analysis indicates a requirement for 116 PJ by 2010 and 244 PJ by 2015.  The cumulative 
requirement to 2015 is approximately 1 300 PJ, growing to 2 700 PJ by 2020.  The analysis of 
uncontracted developed reserves concluded that the short-term contract requirement, to about 2010, 
can only be met by the John Brookes development as the North West Shelf Joint Venture has 
withdrawn from the market, creating a very tight gas supply position reflected in significantly 
increased prices for new contracts (up to $ 7.50/GJ). 

Figure 3.28 also illustrates how much of the medium term requirement can be met by the Reindeer and 
Macedon projects, assuming they are operational in 2010 and 2011 respectively, and that maximum 
production is 10% of initial reserves.  This assertion is based on the critical assumption that these 
projects will be delivered on time, which is highly debatable given current delays to major resource 
and infrastructure projects in Western Australia. 

This tight domestic supply position is projected amidst a bullish export outlook.  The US Energy 
Information Agency in its latest Energy Outlook

10

 observed that “…outside North America, the 

Australia/New Zealand OECD region is projected to see  the most rapid expansion of natural gas 

production among all the world regions (but starting from a much lower point than many other 

producing regions).  Production in Australia/New Zealand is projected to grow by an average of 4.3 

percent per year from 2004 to 2030, and most of the increase is expected to be used for LNG exports.” 

                                                      

10

 EIA – International Energy Outlook 2007 - http://www.eia.doe.gov/oiaf/ieo/index.html  
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Therefore, it is reasonable to assume that in the longer term, anticipated strong export demand for 
LNG will result in ongoing project development such as the Pluto and Gorgon projects.  While these 
projects are likely to provide significant quantities of gas for domestic supply under the State 
governments domestic reservations policy, it is important to note that the commitment to reserve 15% 
of gas for the domestic market only begins 5 years after first production.  This means that supply from 
LNG projects can only be expected well into the next decade. 

New Australian gas developments will also take place as global demand for oil and gas struggle to 
keep up with demand as reflected in Shell CEO Jeroen van der Veer’s

11

 recent statement that “we are 

experiencing a step-change in the growth rate of energy demand due to rising population and 

economic development.  After 2015, easily accessible supplies of oil and gas probably will no longer 

keep up with demand.”
12

 

The clear implications are that international oil and gas prices are likely to increase steeply with flow 
on impacts on domestic supply prices, regardless of any domestic reservation policy. 

Finally, new gas developments will be subject to significant cost pressure due to a global tightness in 
availability of materials and services, which has led to significant costs increases in many areas of the 
Exploration and Production business.  Particular areas are: seismic acquisition; drilling rig costs 
(needed for exploration, appraisal and development well drilling); production platform costs; and gas 
processing facilities.  Costs for these services in Australia are further impacted by the continuing boom 
in the overall Australian resources sector.  

These cost pressures coupled with increasing international gas prices and infrastructure bottlenecks are 
likely to maintain upward pressure on long-term gas prices in Western Australia. 

The constrained gas supply position in Western Australia is placing enormous pressure on any moves 
to initiate major gas power generation projects, which is confirmed by recent analysis by Energy 
Quest

13

 that examined gas supply requirements to meet 25%, 50%, 75% and 100% of the growth in 
power generation needs in Western Australia over the period to 2030. 

Additionally, the development and commercialisation of new domestic gas supply is critically 
dependent on the availability of gas distribution infrastructure.  WA has three major pipelines, the 
Dampier-Bunbury (DBNGP) line, the Goldfields Gas Pipeline and the Parmelia Gas Pipeline, with the 
DBNGP providing the greatest transport capacity.  The DBNGP has no un-contracted forward haul 
capacity and the progressive upgrading is just sufficient to meet expected requirements.  Any 
unexpected additional demand growth or delays to the pipeline expansion program could lead to 
physical capacity constraints. 

In the absence of new gas developments and additional pipeline capacity during the next decade, it is 
difficult to see how gas generation could make a meaningful contribution to the projected WA power 
generation shortfall. 

                                                      

11

 Jeroen van der Veer is Chief Executive of Royal Dutch Shell plc, is Energy Community leader of the World Economic Forum energy industry 

partnership in 2007-2008 and chaired this year’s Energy Summit in Davos.  He also chairs the Energy and Climate Change working group of 

the European Round Table of Industrialists. 

12

 http://www.shell.com/home/content/aboutshell-en/our_strategy/shell_global_scenarios/two_energy_futures/two_energy_futures_25012008.html 

13

 Gas Volumes and Pricing Study, Report to the National Generators Forum, November 2007 
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This assertion is acknowledged by the Independent Market Operator in the 2007 Statement of 
Opportunities: “…the ability of project proponents to secure natural gas supplies is reportedly 

constrained at present.  This has the potential to restrain or delay the development of gas-fired power 

station project options within the SWIS”. 

In summary: 

1. Short-term gas supply to support new power generation projects in WA is constrained by a 
combination of fully contracted gas supplies, limited pipeline capacity and uncompetitive gas 
prices. 

2. Medium-term gas supplies for power generation projects in WA are dependent on the 
commercialisation of the Reindeer and Macedon fields during 2010 and 2011 and resolution of 
gas pipeline constraints.  There are significant uncertainties associated with both. 

3. Long-term domestic gas supply is heavily dependent on commercialisation of major LNG export 
projects.  Any domestic gas from such projects under the domestic reservations policy is likely to 
be benchmarked to international gas prices, which are likely to climb steeply in the years ahead as 
global oil and gas supplies struggle to keep up with global demand. 

3.4.3 Implications for coal power generation in WA 

It is clear from the above that: 

1. Renewable energy generation will be unable to meet anticipated generation shortfalls within the 
policy settings proposed; 

2. Gas supply and pricing constraints will severely limit the scope for gas generation in the short to 
medium term, with major uncertainties surrounding long-term access to competitively priced gas 
for power generation. 

Under these circumstances, coal power generation will continue to play an important role in 
maintaining security of energy supply.  Within the ambit of coal power generation, a range of 
technologies was potentially available for consideration for the proposal.  In considering the available 
options, the size (output power) of the generator units is a key factor, and it is important to understand 
the limitations on the potential size of the proposal. 

The projected capacity shortfall against Independent Market Operator reserve margins required to 
maintain energy security is discussed in Chapter 1 Section 2. 

Under conservative growth scenarios, the annual incremental increase in capacity ranges between 
283 MW and 83 MW.  Figure 3.29 compares the annual incremental increase in maximum demand 
from as listed in the IMO Forecasts of Maximum Demand. 
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Figure 3.29 Expected Annual Increase in Forecast Maximum Demand 

 

Source: Derived from IMO Statement of Opportunities 2007 Appendix 4 Forecasts of Maximum Demand - 
Maximum Demand Forecasts with Expected Economic Growth Scenario.  Assumes 10% Probability of 
Exceedance 

 

In addition to this incremental increase to maximum demand, network planners and project developers 
need to be mindful of the significant diurnal variability of load throughout each day.  As shown in 
Figure 3.30 the minimum night-time demand can be as low as 50% of the maximum daytime demand.  

Figure 3.30 Demand for representative high demand day for the 2006/07 summer 

 

Source: Derived from IMO Statement of Opportunities 2007 Appendix 4 Forecasts of Maximum Demand - 

Maximum Demand Forecasts with Expected Economic Growth Scenario.  Assumes 10% Probability of 
Exceedance 
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For reasons of network security, it is industry practice to limit individual unit size to approximately 
10% of the maximum demand.  The estimates for peak demand in 2011/2012 (the period where 
Bluewaters III would be planned for first operation), ranges between 3 711 MW and 4 676 MW, 
depending on growth scenario.  The most conservative approach would be to consider the smallest 
possible demand and from that determine the appropriate maximum unit size.  Under this approach, 
the appropriate maximum unit size would be less than 400 MW. 

These considerations can be summarised as: 

1. The average incremental growth in maximum demand of approximately 140 MW suggests that 
unit larger than 400 MW could leave the SWIS with an oversupply of electricity for periods as 
long as three years. 

2. The significant diurnal load variability in demand limits the maximum unit size for base-load 
generation. 

3. Network security considerations limit the maximum unit size to less than 400 MW. 

The unique growth, diurnal load variation, and network security considerations of the SWIS dictate 
that maximum unit size for new base-load coal fired capacity should be less than 400 MW per unit. 

3.4.4 Alternative coal technologies 

When choosing the appropriate technology for any project, there are a number of elements that need to 
be considered by project developers.  Some of the most relevant to West Australian project developers 
include availability of equipment and proven technology 

Availability of equipment 

Western Australia represents approximately 0.1% of the global installed electricity capacity and 
importantly represents an even lower proportion of the annual new installed capacity.  Many 
equipment suppliers are, therefore, understandably disinterested in supplying the full suite of 
technology options to West Australian developers.  In the global context the majority of research and 
development into new efficiency coal combustion technologies focuses on >400 MW unit sizes with 
the most efficient units being as large as 1 000 MW.  West Australian coal developers need to consider 
the size limitations when assessing the applicability of technology options. 

Proven technology 

When undertaking project financing for new private power projects financiers require independent 
engineering reliance assurances that their investment is based on low risk technologies.  Any 
technology, which is unproven in similar applications, is unlikely to be able to secure project 
financing.  This requirement also extends to “first of a kind” projects in Australia that may be 
successfully operating overseas. 

3.4.5 Evaluation of available coal fired generation technologies 

The range of potentially available coal fired generation technologies were examined and evaluated (E3 
2008b).  These included the following, which are discussed below: 

• subcritical pulverised coal 

• supercritical pulverised coal 
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• ultra-supercritical pulverised coal 

• fluidised bed technologies 

• gasification technologies. 

Subcritical pulverised coal 

The most commonly used technology for coal combustion in Australia is subcritical pulverised coal, 
meaning that coal is ground (pulverised) into a fine powder which is then combusted, creating steam at 
a pressure and temperature below the critical point of water (below 221 bar).  Subcritical plants are 
well established and relatively easy to control, with overall energy conversion efficiencies in the range 
of 35 - 37% (calculated in terms of net generation and the higher heating value (HHV) of the coal).  
The technology is reliable, relatively low cost, and is importantly available in a range of unit sizes 
from as small as 50 MW up to 1400 MW.  The GHG intensity of a subcritical pulverised coal plant 
operating at 36% efficiency would be in the order of 932 kg CO2-e/MWh.  A 200 MW subcritical 

pulverised coal plant would create approximately 1.5 Mt of CO2-e/yr. 

In summary subcritical pulverised coal has the following attributes: 

1. Availability – subcritical pulverised coal equipment in the crucial <400 MW unit sizes is 
commonly available from a range of equipment supplies. 

2. Proven technology – subcritical pulverised coal is reliable and has a clearly understood risk 
profile when seeking project financing. 

Supercritical pulverised coal 

Higher efficiencies and improved greenhouse intensities can be achieved by increasing steam 
temperature and pressure to supercritical conditions.  Some 400 supercritical pulverised coal power 
plants are currently operating around the world, including three in Queensland.  Steam conditions of 
supercritical pulverised coal plants reach over 300 bar/600°C and achieve HHV efficiencies of around 
42%.  The GHG intensity of a supercritical pulverised coal plant operating at 42% efficiency would 
be in the order of 807 kg CO2-e/MWh. 

However, these high efficiencies are only available to the largest plant (>1000 MW units) operating in 
the most conducive environments.  The most efficient black coal fired power stations operating in 
Queensland are operating at efficiencies between 37 – 39%.  Importantly these units are all greater 
than 420 MW, which would be too large for the West Australian market.  

The minimum size supercritical pulverised coal equipment readily available is 350 MW.  To scale 
down to this size, the full efficiency advantages of the supercritical cycle cannot be realised due to the 
effects of scale such as high blade tip losses in the high pressure turbines.  The expected efficiency of 
a 350 MW supercritical pulverised coal unit is 37%. 

A 350 MW supercritical pulverised coal plant operating at 37% efficiency would create 
approximately 2.3 Mt of CO2-e/yr. 
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In summary supercritical pulverised coal has the following attributes: 

1. Availability – supercritical pulverised coal equipment is available in sizes upward from 350 MW.  
Units smaller than 400 MW offer only marginal greenhouse savings, and significantly higher 
costs than subcritical offerings. 

2. Proven technology – supercritical pulverised coal equipment in 350 MW sizes is uncommon 
globally and is likely to require significant technology guarantees from vendors to meet the 
requirements of project financers.  These guarantees significantly reduce the number of vendors 
interested in bidding for equipment tenders and significantly increase the cost of final equipment. 

Ultra-supercritical pulverised coal 

It is possible to pursue even further efficiencies through the application of so-called ultra-supercritical 
technologies.  As ultra-supercritical plant designs cross the 670°C threshold, they require more-
expensive, nickel-based alloys for high-temperature components.  Although there are a number of 
large pilot facilities in Europe, Asia, and the United States, this technology is not yet commercially 
proven. 

In summary ultra-supercritical technologies require further commitment to advanced alloys materials 
development, and gain approval from industry standards organisations and insurers before they can be 
considered for private power developments in Australia.  

Fluidised bed technology 

In addition to the above pulverised coal technologies, there is emerging interest in options based 
around fluidised bed and gasification technologies. 

Fluidised bed combustion (FBC) is a method of burning coal in a bed of heated particles suspended in 
a gas flow.  This can occur either at atmospheric pressures (Atmospheric Fluidised Bed Combustion 
[AFBC]) or in pressured environments (Pressurised Fluidised Bed Combustion [PFBC]). 

The principle benefits of AFBC are its ability to use wide varieties of poor quality fuel, but with good 
combustion and environmental performance.  AFBC allows the use of cheaper, low-grade fuel, and 
finds application in the disposal of waste materials.  Efficiencies are normally around 32 % HHV.  
AFBC technology offers environmental benefits in that the removal of SO2 (90 – 95 %) and NOx 
(below 100 ppm) which takes place within the combustion process without the need for additional 
post-combustion cleanup. 

The PFBC is a relatively compact pressure vessel that holds coal particles in suspension in a rising gas 
stream.  Downstream of the combustor, the hot gas cleanup plant conditions the combustion gases to 
remove particulates and other contaminants.  A more rugged gas turbine than standard is used to 
accommodate the residual contaminant level of the hot combustion gases.  The use of steam and gas 
turbines in a combined cycle enables higher overall efficiencies to be achieved than a steam only cycle 
with comparable steam conditions.  PFBC units have shown HHV efficiencies of around 40%, 
however, this has been based on limited testing, and the advances in waste gas cleanup have to some 
extent eroded the advantages of PFBC technology. 

Both AFBC and PFBC have been prototyped in sizes suitable for the West Australian market but 
neither technology can be considered commercially proven at this time.  In addition, the coal at Collie 
does not warrant the use of FBC and there is no GHG intensity advantage over subcritical pulverised 
fuel. 
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In summary AFBC and PFBC have the following attributes: 

1. Availability – AFBC or PFBC are not commercially available in the West Australian market (due 
to either size limitations or lack of supplier availability). 

2. Proven technology – AFBC or PFBC are not commercial proven to the extent required for 
financiers in the unit sizes required for the West Australian market.  

Gasification technologies 

Gasification technologies such as Integrated Gasification Combined Cycle (IGCC) are based on the 
integration of three well-established processes; pressurised gasification, gas refining and combined 
cycle electricity generation.  When coal is brought into contact with steam and oxygen, 
thermo chemical reactions produce a fuel gas, largely carbon monoxide and hydrogen, which when 
combusted can be used to power gas turbines. 

Demonstration plants currently in operation have an HHV efficiency level of about 45%, and with 
recent advances in gas turbine technologies, these systems are now capable of reaching above 50%.  
Plant availability of 80% to 85% is reported for the limited experience to date.  IGCC technology is 
still at the demonstration phase with estimates of total plant capacity varying.  IGCC is considered to 
be as efficient as subcritical and supercritical units, but with lower emissions and significantly higher 
costs.  Before being considered commercially viable, IGCC must overcome higher costs, poor 
reliability and unproven flexibility compared with rival technology. 

In summary IGCC has the following attributes: 

1. Availability – IGCC is not commercially available in the West Australian market (either due to 
size limitations or lack of supplier availability). 

2. Proven technology – IGCC is not commercial proven to the extent required for financiers in the 
unit sizes required for the West Australian market.  

Summary of technology evaluation 

Of the available coal fired technologies only subcritical coal meets the required equipment availability 
and proven technology characteristics required for coal fired generation in the West Australian market. 

Supercritical coal plants are available in unit sizes down to 350 MW, but at these sizes have 
significantly higher capital costs for only marginal improvements (~1%) to efficiency. 

Ultra-supercritical, gasification and fluidised bed coal generation technologies fail to meet the unit size 
- equipment availability, and proven technology characteristics required to obtain financing. 

3.5 PROPOSED MITIGATION/MANAGEMENT MEASURES 

It is considered that the proposed power station incorporating desulphurisation technology, together 
with carbon capture readiness, is the optimum configuration presently available to meet the SWIS 
requirements.  For the proposed size, Bluewaters is the first power station in Australia utilising these 
technological improvements and would represent world best practice for power stations of this size. 
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On commissioning, the CO2e emissions will be 1 543 498 tpa per generator unit.  Griffin Power is 
statutorily committed to reporting under the NGER Act and will be similarly committed to 
participating in the proposed Australian emission trading scheme.  Griffin believes that this will 
provide an appropriate and adequate means of management of this environmental factor in terms of 
achieving both State and National goals for the overall reduction of greenhouse emissions. 

As noted in Chapter 3 Section 3.1, the proposed Australian market based Carbon Pollution Reduction 
Scheme (incorporating the emissions trading scheme) is being designed to reduce GHG emissions by 
60% below 2000 levels by 2050.  These targets exactly align with those in the Premier’s Climate 

Change Action Statement (Government of Western Australia 2007a).  In simple terms, the emissions 
trading scheme will require the annual purchase of permits (probably through an auction) to emit 
GHG, with the total number of permits issued each year being limited (capped) to match the proposed 
emissions reduction trajectory. 

As the availability of permits reduces, the price is expected to increase accordingly, providing an 
economic incentive for emitters to invest in emission reduction measures.  The CO2 emission 
reduction measures available for application to the proposal are limited in terms of development of the 
potential technologies available to achieve significant reduction in emissions in the short-term.  
However, work is progressing nationally and internationally to develop such technologies.  The two 
measures with potential for future application to Bluewaters Phase III and IV proposal are: 

• displacement of coal with biomass 

• carbon capture and storage. 

WorleyParsons has prepared a report on these measures (WorleyParsons 2008a [Appendix 12]), 
identifying potential technologies that might be adopted, together with the issues related to their 
application, and the provisions to be made in the initial plant design and layout.  The results of the 
study related to carbon capture are summarised in Section 3.5.1.  While the plant will be deigned to be 
carbon capture ready, the adoption of biomass displacement of coal does not form part of this 
proposal, and if to be adopted in the future, would be subject to a separate assessment. 

3.5.1 Carbon capture 

For the purposes of the assessment, carbon capture readiness will be in accordance with the 
International Energy Agency summary of considerations for carbon capture ready power plants (IEA 
2007): 

“A CO2 capture ready power plant is a plant which can include CO2 capture when the necessary 

regulatory or economic drivers are in place. The aim of building plants that are capture ready is to 

reduce the risk of stranded assets and ‘carbon lock-in’. 

Developers of capture ready plants should take responsibility for ensuring that all known factors in 

their control that would prevent installation and operation of CO2 capture have been identified and 

eliminated. 

This might include: 

• A study of options for CO2 capture retrofit and potential pre-investments 

• Inclusion of sufficient space and access for the additional facilities that would be required 

• Identification of reasonable route(s) to storage of CO2.” 
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A presentation of the study of options for CO2 retrofit is presented below, including a discussion of 
space and access requirements, and an update on the current state of knowledge and proposed work to 
be undertaken regarding potential storage sites.  Until the preferred site(s) for geosequestration are 
defined, it would not be practical to identify the route(s) to be taken.  When implemented, it is likely to 
be a joint facility to accommodate other greenhouse gas emitters in the Collie region and beyond the 
scope of this proposal. 

Two methods of CO2 capture applicable for Bluewaters Phases III and IV are post-combustion capture 
and oxygen combustion. 

Post-combustion capture 

Post-combustion CO2 capture uses amine based scrubbing technology based on chemical absorption to 
capture CO2 from the flue gas.  The concentrated stream of CO2 is then cleaned and pressurised for 
transport and long-term storage. 

Oxygen fuel combustion 

In oxygen fuel combustion, air for the combustion of coal will be replaced with oxygen.  A portion of 
the flue gas is recirculated into the furnace to control the flame temperature and to increase the 
concentration of CO2 in the flue gas.  CO2 is separated from the non-recirculated flue gas, further 
compressed and dispatched for long-term storage. 

Carbon capture ready plant 

The intent of designing a ‘carbon capture ready plant’ is to make design provisions and space 
allocations to allow retrofitting of the equipment to capture the carbon in the future.  The plant has to 
cater to the future regulations and future technology.  Building a plant capable of retrofitting either of 
the technologies will be complex.  To a certain degree the impacts could be minimised by suitable 
design and layout provisions such as space for future equipment, design flexibility in the flue gas 
desulphurisation plant, design provisions for boiler and combustor etc., described in the subsequent 
sections of the report. 

There is a great deal of uncertainty as to the required design provisions that could be made for a 
‘carbon capture ready plant’ since development of the technology is still in its preliminary phases.  
Building a plant intended to be carbon capture ready, without knowing which of the applicable capture 
technologies would be used in future makes the design and layout provisions more complex and 
uncertain.  Moreover, the capture technology that becomes commercially viable may have undergone 
changes/improvements from the currently known information.  This could potentially render the 
provisions made today inappropriate and/or inadequate.  Decisions would have to rely on the 
information available on the present technology. 

Conclusions 

WorleyParsons (2008a) concludes that more investigations and detailed discussions with technology 
providers and boiler and turbine vendors are required before a firm decision can be made on building 
carbon capture ready plants.  Baldwin (2008) notes that “fully integrated CCS [carbon dioxide capture 
and storage] is currently an immature technology unlikely to be operational on a commercial scale for 

a decade or more.”  This timeframe requires that the technology would need to be retrofitted. 



   

st rategen  Public Environmental Review 

TGG07066 Bluewaters Phases III and IV EIA Final.doc 3-140 Chapter 3 

However, some provisions can be made in the initial design to accommodate incorporation of carbon 
capture measures.  These include: such as: the provision of additional space with flexibility to 
accommodate the necessary additional or modified equipment; ducting; pipe racks; etc,; designing flue 
gas equipment and stack for a variation in the flue gas quantity; provision of valves and tie in points 
for steam extraction, and provision for expansion of the control system.  Space will be available on 
land immediately adjacent to each of the new generator units to accommodate the measure, when 
commercially and technically viable. 

3.5.2 Current geosequestration research 

In the meantime, The Griffin Group is providing financial support for research into geosequestration 
in Western Australia, through the Coal Futures Group.  The work to date (Varma et al. 2007) has 
identified the Lower Lesueur Formation as an area with the highest potential for storage of a large 
volume of CO2 in the South-West region and within 50 km of Collie.  The Lower Lesueur Formation 
is geological structural high south of Lake Preston in the onshore part of the Southern Perth 
Sedimentary Basin.  The proposal involves injection of CO2 at a depth of 3 km into the lower part of 
the Lesueur Sandstone formation where it would be trapped by the overlying upper Lesueur Sandstone 
and Cockleshell Gully formations being in the order of 2 km thick.  The formation may provide 
suitable storage potential and containment security for the anticipated volume of CO2 to be 
sequestered from the Collie region. 

Varma et al. (2007) notes that that the sequestration potential of the Lower Lesueur Formation is based 
on very little data control and can only be described as conceptually positive.  Considerable further 
detailed work, well data collection, seismic acquisition and reservoir simulation needs to be carried out 
to establish the viability of the concept in a much more rigorous fashion.  The Gage Sandstone, a 
geological formation deep within the Vlaming sub-Basin of the Perth Sedimentary Basin, offshore 
from Perth, has also been identified as a possible site for geosequestration of CO2 from industries in 
the south west, including the Collie area (Dance et al. 2006). 

A project proposal for the Stage 2 study on geosequestration in the Lower Lesueur Formation area has 
been prepared by CO2CRC Technologies Pty Ltd (CO2CRC 2008).  The objective of the Stage 2 
study is to test the validity of the Lower Lesueur Formation geosequestration concept identified by 
Varma et al. (2007), and if positive, recommend a data collection program.  The work will involve 
development of an adequate geological model for use as an input to numerical reservoir simulation 
and geochemical modelling to predict the behaviour of the injected CO2 in the subsurface.  A pilot 
CO2 injection and monitoring program could be carried out as a subsequent outcome of the Stage 2 
study. 

A Memorandum of Understanding between the Department of Mines and Petroleum and BHP Billiton 
Worsley Alumina Pty Ltd, Griffin Energy Development Pty Ltd, Wesfarmers Premier Coal Limited, 
Electricity Generation Corporation and Perdaman Chemicals & Fertilisers Pty Ltd is in place with the 
purpose of setting out the provisions for the CO2CRC Technologies Pty Ltd proposed study. 
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3.5.3 Offsets 

Given the expectations regarding implementation of the National Carbon Pollution Reduction Scheme, 
and the mandatory requirement for the proposal to be a participant in the associated emissions trading 
scheme, Griffin Power does not believe that direct offsets for the resulting emissions are appropriate.  
It is acknowledged that some level of offsetting may be appropriate in the absence of an emissions 
trading scheme designed to achieve the State Government emission targets.  However, given that the 
national scheme targets exactly match the State targets, through a soon to be legislated mandatory 
process for participation, the imposition of additional reductions through direct offsets is considered 
unjustified with respect to this proposal. 

The National Carbon Pollution Reduction Scheme ‘Green Paper’ (Australian Government 2008a) 
notes that the broad coverage proposed for the scheme creates limited scope for the creation of offset 
credits.  The reasons for this are: 

• offset credits are rewards for reductions in emissions measured against an assumed baseline, with 
issues regarding the determination of the baselines, and complexity of administering such systems 

• offsets do not increase national GHG abatement, as the provision of credits allows additional 
emissions in the covered sector. 

Allowing direct offsets prior to coverage by the national scheme could complicate subsequent 
transition into the scheme because coverage could then involve the loss of offset revenue at the same 
time that entities must take on scheme obligations.  Establishing an offsets regime could divert 
industry from more critical coverage issues and add to scheme complexity, creating implementation 
risks. 

The ‘Green Paper’ notes that offsets may be considered for sectors not proposed to be covered by the 
scheme (for example, emissions from uncontrolled burning of savannah in the tropical north of 
Australia).  However, the power generation sector will be covered by the scheme, and offsets will 
consequently not be considered. 

Achievement of the Carbon Pollution Reduction Scheme targets will progressively and substantially 
increase the costs of permitting GHG emissions from the proposal and force the incorporation of GHG 
reduction technologies as they become commercially viable.  Griffin Power believes that any 
additional cost imposts through direct offsetting requirements under the State environmental approval 
are not justified, as credits for any such offsets will not be recognised under the Carbon Pollution 
Reduction Scheme.  Participation in the Scheme with an additional requirement for offsets that cannot 
be credited is considered unjustified and unreasonably onerous.  That is not to say that Griffin will 
avoid taking measures to reduce its CO2 emissions, as outlined in Section 3.5.4. 

The above notwithstanding, support for the proposed geosequestration studies as research could be 
considered as an contributing offset under the EPA offset policy (EPA 2006). 
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3.5.4 Proposed management measures 

In terms of reducing CO2 emissions below the nominal levels expected, Griffin Power will: 

• design and plan the plant to be readily capable of carbon capture (possibly by oxygen firing) 
when such technology becomes technically and commercially viable 

• continue to support research work into carbon capture and storage through the Coal Futures 
Group. 

Griffin Power is statutorily committed to reporting its GHG emissions under the NGER Act.  It will be 
statutorily committed to participating in the proposed Australian emission trading scheme and believes 
that this approach will provide an appropriate and adequate means of management of the GHG 
environmental factor in terms of achieving the environmental objective.  Because operation of the 
facility has not yet commenced, it will not qualify for assistance for “strongly affected industries” 
under the Carbon Pollution Reduction Scheme proposal (Australian Government 2008b, 2008c). 

The proposal will be registered with and will report under the NGER Act after the first year of 
operation as it will emit more than 125 kt of GHG (CO2e). 

The Griffin Group will also be involved in achievement of the State Government aspirational 50% 
Cleaner Energy Target (CET) for the SWIS by 2010, through involvement in contributing electricity 
to the SWIS through a portfolio of balanced electricity generation initiatives, including several wind 
farms (existing and proposed). 

3.6 ENVIRONMENTAL OUTCOME 

The proposed power station is the optimum configuration presently available to meet the SWIS 
requirements with minimum GHG emission potential.  The incorporation of carbon capture readiness 
will ensure that the proposal can contribute appropriately to the national abatement of GHG emissions, 
in line with the overall aspirational State Government GHG reduction targets, as and when these 
technologies become commercially applicable. 
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4 WATER RESOURCES 

4.1 EPA OBJECTIVE, KEY STATUTORY REQUIREMENTS AND ENVIRONMENTAL POLICY 

The EPA objective is: 

To maintain the quantity and quality of water so that existing and potential environmental values, 

including ecosystem maintenance, are protected. 

The key statutory requirements relate to: 

• licensing requirements under the Rights in Water and Irrigation Act 1914 associated with the 
taking of water from groundwater or surface water sources and the management of impacts on 
water dependent ecosystems 

• pollution control provisions of the Environmental Protection Act 1986 (Part V) in relation to 
activities that might cause pollution of water resources with impacts on associated environmental 
values. 

Administration of the taking of water under the Rights in Water and Irrigation Act 1914 in the Collie 
region has been in accordance with the Cabinet endorsed 1999 Collie Basin Water Resource 

Management Strategy formulated by CWAG (1999), and the predecessor strategy (CWAG 1996).  
The intent of the CWAG (1999) strategy is to minimise groundwater abstractions from the Collie 
Basin in order to minimise the impacts on the resource and associated supported environmental and 
social values.  The strategy has the following main directives: 

• mine dewatering should serve as the primary groundwater supply 

• the use of groundwater resources should be restricted as much as possible 

• groundwater should only be abstracted in the vicinity of the South Branch of the Collie River (in 
an emergency situation) 

• maximum use should be made of surface water from Wellington and Harris reservoirs. 

A draft Department of Water (DoW) Upper Collie water management plan (DoW 2007b) has been 
released for public comment and raises a number of issues relating to availability of mine dewatering 
product for use in new power stations that will be addressed in the PER.  The issues primarily relate 
to: 

• uncertainty over the security of supply from dewatering, in terms of projected volumes available 

• the DoW proposal for a local water supply utility to coordinate water supplies in the Collie Basin 

• the priority for use of dewatering water for power generation 

• the need to consider alternative sources. 

The DoW (2007b) plan is understood to be based on a presumption that a water supply utility 
proposed by the DoW will be the supplier of water to all industrial uses in the Collie area (DoW staff, 
pers. comm. 27 February 2008).  If the water utility is commissioned, Griffin Power will take its water 
from that utility if required, otherwise Griffin would prefer to utilise water available from mine 
dewatering in accordance with the CWAG strategy. 
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4.2 DESCRIPTION OF FACTOR 

The water resources factor comprises two components: 

• impacts on water resources as a consequence of taking water to meet the water supply demands of 
the proposal 

• potential impacts as a result of the handling and disposal of potentially polluting materials on the 
site. 

4.2.1 Water supply issues 

The proposal will require a water supply to meet an average annual demand of 6.5 GL/yr at full 
operation (3.25 GL/yr per generator unit), consistent with the demands of Bluewaters Phases I and II 
units.  The water will be required for cooling water, steam generation, dust suppression, safety 
showers, emergency fire system and staff amenities.  Construction water requirements are expected to 
be about 240 kL/d, varying over the course of the construction program. 

The water requirements for the proposal will nominally be supplied from mine dewatering, unless a 
water distribution and disposal utility commences operation in the Collie Basin as proposed by the 
DoW, in which case water would be taken from that utility under contract.  Power stations in the 
Collie region currently operate under the WA Cabinet approved principle that the primary use of 
groundwater resources (via mine dewatering) in the area is for power generation (CWAG 1996, 1999). 

As dewatering is carried out as a requirement to ensure safe mining, and the mines have environmental 
approval to proceed, the environmental impact of the dewatering activity is beyond the scope of this 
impact assessment.  It is not proposed that dewatering operations be modified in any way to ensure a 
water supply for the proposal.  In the event of a water utility becoming operational as proposed by the 
DoW, the environmental impacts of any source development beyond the use of water from existing 
approved sources would be the responsibility of that agency. 

However, as the Department of Water has some uncertainty as to the ability of mine dewatering to 
provide a reliable supply for the life of the project, particularly in the out-years, a water supply 
strategy has been developed to address this issue and has been included for consideration in this 
environmental impact assessment. 

Infrastructure, such as pipelines and storage ponds, in place for Bluewaters Phases I and II will be 
shared and do not form part of this proposal. 

4.2.2 Other water resource impact issues 

The other aspects of the proposal that may affect water resources relate to the pollution potential of 
activities associated with the proposal, being: 

• run-off from plant hard stand and storage areas 

• saline water leakage from storage ponds or from the terrestrial portion of the outfall pipeline 

• contamination from hydrocarbons and other chemicals used on-site 

• ash disposal. 
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Plant hard stand and storage areas run off 

The design of the plant and hardstand areas will be such that all water will be captured and directed to 
storage areas and treatment (if required) before disposal off site.  This is considered a minor factor and 
is dealt with in the Water Resource Protection Management Plan presented in the OEMP 
(Appendix 2). 

Saline water handling 

The cooling process in a power station results in the concentration of salts in cooling water.  Design 
criteria require cooling water to be replaced on a regular basis to prevent a build-up of scaling 
compounds.  Other than disposal, the main environmental impact associated with the handling and 
storage of saline water on-site is the potential for the water to escape to the environment.  The 
consequence of a release would be localised contamination of soil and groundwater. 

The cooling tower blowdown water will be passed through a treatment plant to reduce the discharge 
volumes, and to enable recovery of water for recycling back through the cooling process.  
WorleyParsons (2008) indicates that a recovery level of about 80% is possible when using Ewington 1 
water as the source. 

Cooling tower blowdown wastewater will be disposed via either: 

• the existing Verve outfall discharging into the Indian Ocean at Buffalo Rd, north of the 
Leschenault Inlet, if access can be negotiated (preferred option) 

• supply to a water distribution and disposal utility for treatment and disposal if operation 
commences in the Collie Basin as proposed by the DoW 

• a new Griffin Power owned outfall to be constructed near the near the existing Verve outfall with 
a pipeline located adjacent to the existing pipeline and within the same easement over most of the 
alignment (least preferred option). 

In the case of a new Griffin Power owned outfall, the pipeline would be co-located within the 
easement utilised by the Verve outfall pipeline, with the exception of a short deviation near the coast.  
The marine impacts of this option are addressed as a key factor in Chapter 4 Section 1.  Leakage from 
the pipeline would be managed through the continual monitoring of inlet flows and pressures, and in 
the event of an untoward drop in pressure, the flow would be shut off and the pipeline inspected for 
leaks, and repaired accordingly.  The volumes of saline water that might leak would be extremely 
limited, and no significant effect is expected.  Management actions to address this have been included 
in the Saline Wastewater Disposal Management Plan in the OEMP (Appendix 2). 

On-site chemical storage and use 

The power station will require the storage and use of a number of potentially hazardous substances 
including sulphuric acid, sodium hydroxide, anhydrous ammonia (or hypochlorate), quicklime, liquid 
nitrogen, gaseous chlorine, and fuels such as LPG and diesel.  These substances will be stored in a 
manner that minimises the likelihood of release to the environment.  With correct storage and 
handling, there is little risk that the resultant hazardous materials from a liquid spill will move offsite. 

Two levels of containment will be provided to areas where petroleum products are to be stored on-site.  
All tanks will be bunded and any spills that overflow these bunds will flow to the internal drainage 
system and to sumps.  Spills from delivery vehicles will also be contained in on-site retention pond(s). 
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This is considered to be a minor factor and management actions to address this have been included in 
Hazardous Materials Management Plans included in the CEMP and OEMP (Appendix 1 and 
Appendix 2 respectively). 

Ash handling and disposal 

Storage of ash will be within areas approved for Bluewaters Phases I and II and does not form part of 
this proposal.  Ash disposal will utilise the methodology of co-disposal with mine overburden into the 
mine pits as approved for Bluewaters Phases I and II, which creates a potential for pollution of local 
groundwater.  This is considered to be a minor factor and is discussed in the Ash Management Plan in 
the OEMP (Appendix 2). 

4.3 POTENTIAL SOURCES OF IMPACT 

4.3.1 Water supply demand 

The proposal requires the use of 3.25 GL/yr of fresh water per generator unit (6.5 GL/yr total), 
primarily for cooling purposes, similar to Bluewaters Phases I and II.  The water consumption is a 
function of the quality of the incoming water, the station loading and the weather conditions at the 
time. 

Cooling tower water is cycled within the cooling tower until the salinity of the blowdown (effluent) 
water exceeds a predetermined salinity level as monitored by electrical conductivity.  The 
predetermined salinity level is based on a consideration of the concentrations of critical constituents 
such as silica, that cause scaling of the boilers, with a resultant loss of efficiency.  The assumed 
process constants for the power station design are set out in Table 3.26.  These process parameters 
reflect the expected worst-case and expected maximum demands and are expected to vary when the 
Power Station is operating. 

Table 3.26 Process parameters per unit 

Parameter Value 

Evaporation rate 9 556 kL/d 

Blowdown  salinity (TDS) 2 050 mg/L 

Maximum permeate salinity (TDS) 40 mg/L 

Demineralisation plant demand 364.5 kL/d 
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A simple schematic of the water treatment and cooling system is presented in Figure 3.31. 

Figure 3.31 Cooling water cycle (simple schematic) 
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The TDS of the raw water entering the cooling tower is critical in defining the capacity of the 
wastewater treatment plant (WWTP), the water demand, and the blowdown volumes.  The input 
salinity dictates the number of cycles achievable within the blowdown concentration limit.  
Consequently, the higher the input concentration, the fewer the number of cooling tower cycles and 
the larger the resulting blowdown volumes and required makeup (raw water input) volumes.  Figure 
3.32 presents the flow/cycle number and salinity relationships for a single 208 MW net output power 
station unit.  The figures assume a nominal 80% product recovery from the wastewater treatment 
plant. 

Figure 3.32 Daily Cooling Tower Operation & WWTP Capacity: Single Power Station Unit 

 

Source: Figure adapted from WorleyParsons (2008). 
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Examination of Figure 3.32 indicates that the number of cooling tower cycles increases for salinities 
above 750 mg/L TDS with the consequential increases in blowdown flow and water demand (raw 
water flow).  The demand and blowdown flows increase substantially for salinities above 1000 mg/L 
TDS.  As a result, water supply sources with salinity no greater than 1000 mg/L TDS were considered 
as options.  The corresponding average annual demand for water with a salinity of 750 mg/L or less is 
about 3.25 GL/yr per generator unit (total of 6.5 GL/yr for the Bluewaters Phase III and IV Expansion 
proposal. 

The operational water balance is presented in Figure 3.33. 

Figure 3.33 Operational water balance 
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Water supply sources 

URS Australia Pty Ltd has identified a range of water supply sources with potential to meet the 
demands of the proposal (URS 2008b).  The full report can be found in Appendix 13. 

Sources of water of sufficient magnitude and quality available within reasonable proximity to the 
Bluewaters site and within the required timeframes are: 

• Ewington I dewatering product 

• Ewington II dewatering product 

• Wellington Dam (current and future) 

• Mine voids. 
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The typical water quality of Ewington I and II and Wellington Dam sources is presented in Table 3.27 

Table 3.27 Collie Basin raw water quality (typical) 

Ion Unit Wellington Dam Ewington I Ewington II 

Ca mg/L 22 1.2 2.3 

Mg mg/L 61 6 10 

Na mg/L 252 46 97 

K mg/L 3 5 6 

NH4 mg/L 0.04 0.02 0.05 

Fe mg/L 0.1 0.2 0.7 

Mn mg/L 0.23 0.05 0.08 

Ba mg/L 0.04 0.2 0.08 

Sr mg/L 0.2 - - 

Al mg/L 0.03 0.3 0.4 

Cl mg/L 560 89 170 

SO4 mg/L 35 6 22 

NO3 mg/L 0.1 0.05 0.05 

HCO3 mg/L 27 17 3 

PO4 mg/L - - - 

SIO2 mg/L 3.5 4.9 9.6 

TDS mg/L 960 170 320 

pH  7.4  5.2 

 

Dewatering product 

Dewatering from the Ewington mines in the Premier Sub-Basin of the Collie Basin is expected to be 
available in substantial volumes for at least the next 25 years.  Dewatering of the Premier Mine (Pit 3 
and Pit 1 Deep) is expected to produce additional substantial volumes of dewatering product (URS 
2008b). 

The projected mine dewatering abstractions are presented in Table 3.28.  It is clear from the data 
presented that sufficient water for the four Bluewaters generator units would be available to meet the 
total water demand of 13.0 GL/yr for over 20 years, from the Ewington mines alone, and for longer 
than 30 years if the Muja South Extension is utilised. 
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Table 3.28 Dewatering abstractions for coal mining operations 

Year Ewington I Mine 
(GL/yr)/ 

Ewington II Mine 
GL/yr) 

Ewington Mine 
Totals (GL/yr) 

Muja South 
Extension (GL/yr) 

Grand Total 

1 2.5 20.5 23.0 23.0 46.0 

5 8.8 14.2 23.0 23.0 46.0 

10 5.9 14.2 20.1 20.1 40.2 

15 6.3 13.7 20.0 20.0 40.0 

20 5.5 11.1 16.6 16.6 33.2 

25 4.8 8.0 12.8 12.8 25.6 

30 2.0 4.0 6.0 12.8 18.8 

Source: URS 2008b. 

The water quality expected from the Ewington mines is between 209 to 397 mg/L TDS and for the 
Muja South Extension is between 990 and 2270 mg/L TDS.  Use of the brackish water from the Muja 
South Extension would involve mixing with Ewington mine water to produce a supply of salinity 
ranging from 500 to 945 mg/L TDS, which is within the preferred salinity limits for the proposal. 

Wellington Dam 

The average salinity of water supplied from Wellington Dam is understood to be just below 
1000 mg/L and the DoW is implementing a range of measures intended to reduce the salinity to 
achieve drinking water quality (< 500 mg/L TDS) by 2015 (Government of Western Australia 2007b).  
The historical yield of the dam has been reduced from 100 GL/yr to 75 – 85 GL/yr as a consequence 
of the drying climate in the south west of Western Australia.  Of the available yield, 68 GL/yr is 
allocated to irrigation use in the Collie Irrigation Area (Water Corporation 2008a).  This implies that a 
yield of between 7 and 17 GL/yr could be made available from the source.  The Water Corporation 
(2008b) notes that it supports the current use of Wellington Dam and associated water resources for 
use in local irrigation and industry, including power generation.  Water Corporation (2008b) also notes 
that Wellington Dam could provide a 30 GL/yr a year source for public drinking water supply.  This 
would require a desalination plant downstream of the Dam, a new trunk main to connect to the Water 
Corporation Integrated Water Supply Scheme, and trading of water entitlements from the irrigation 
sector.  The proposal appears to be presented as an option to be considered if water is not required for 
regional use, and acknowledges that there is a range of complex issues to be resolved. 

While the average salinity of Wellington Dam is below the 1000 mg/L threshold, it is highly variable 
both seasonally and between years, depending on inflows and the effectiveness of the annual scouring 
regime.  The salinity of water supplied would also depend on which off-take

14

 was allocated to Griffin 
Power.  Variable raw water salinity is highly undesirable for the operation of a recycling treatment 
plant to provide water to the cooling towers. 

The draft DoW plan for the Upper Collie (DoW 2007b) notes that 5 GL/yr of water from Wellington 
Dam has been reserved for power station use.  This allocation would be insufficient to meet the 
6.25 GL/yr demands of the proposal. 

                                                      

14

 Wellington Dam has several off-takes through the dam wall at various levels.  With stratification of salinity within the reservoir, the water quality 

varies between the off-takes, and over time depending on the extent of mixing within the reservoir. 
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Mine voids 

URS (2008b) identified that surface water from the Collie River south branch is diverted to fill the 
‘Lake Kepwari’ coal mine void (Western 5H).  One of the key issues raised by the DoW (2007b) is the 
use of Western 5H mine void as an emergency water source for power generation.  Currently, there is 
a surface water allocation limit of 3.2 GL/yr (DoW 2007a). 

4.3.2 Potentially polluting activities 

The cooling process in a power station results in the concentration of salts in cooling water.  Design 
criteria require cooling water to be replaced on a regular basis to prevent a build-up of scaling 
compounds.  The main environmental impact associated with the handling and storage of saline water 
on-site is the potential for water to escape to the environment.  The consequence of a release would be 
localised contamination of soil and groundwater and the potential loss of vegetation. 

The power station will require the storage and use of a number of potentially hazardous substances 
including sulphuric acid, sodium hydroxide, anhydrous ammonia (or hypochlorate), quicklime, liquid 
nitrogen, gaseous chlorine, and fuels such as LPG and diesel.  The proposal and its associated facilities 
will be designed to ensure containment of potential contaminants in accordance with accepted 
practices. 

During the construction phase and ongoing operation of the proposal, all potentially hazardous and/or 
contaminating materials will be stored and handled in accordance with relevant legislation and 
regulations, as well as accepted operating and contingency practices.  These practices are documented 
in environmental management procedures as part of the environmental management plans, for 
construction and operations (Appendix 1 and Appendix 2 respectively). 

Ash, if incorrectly managed, has the potential to impact groundwater quality.  Although opportunities 
for reuse of the ash have been, and will continue to be considered, disposal is currently an unavoidable 
requirement.  The proposed disposal method for this material is to implement co-disposal with 
overburden in the Ewington mine (see the Ash Management Plan in the OEMP [Appendix 2]). 

Surface hydrology – quantity and quality 

Construction activities may increase surface water and sediment run-off to nearby wetlands.  
Furthermore, there is a possibility that saline wastewater or water contaminated with coal sediments, 
ash or on-site chemicals will flow off-site and enter the local surface drainage. 

The Bluewaters site is set within an area that is topographically moderate and does not contain any 
significant natural surface water features.  Surface drainage is to the north-east (Collie River East 
Branch) and south (Ewington I coal mine pit).  Surface hydrology of the broader region is dominated 
by seasonal rainfall and run-off to the Collie River (East and South branches).  Annual rainfall in the 
region is 939 mm/yr; however, this volume has been trending downwards since the 1970s.  This is 
reflected in the flow of the Collie River with the East and South branches being highly seasonal. 

The Collie River catchment is characterised by salinity problems although salinity levels vary 
throughout.  As a result, the discharge of water, with a TDS exceeding 550 mg/L within the catchment 
is now prohibited. 
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Widespread clearing within the catchment area has compounded the existing salinity problems.  
Construction of the proposal has the potential to interrupt surface drainage patterns and contribute to 
erosion and sedimentation of off-site surface water features.  In addition, wastewater discharges from 
the proposal, along with hazardous or contaminating materials used during its construction or 
operation could represent a potential threat to the quality of the regional surface water resources.  
Measures to safeguard against the release of potential contaminants have been incorporated into the 
environmental management plans for construction and operations. 

There is some surface water movement across the Bluewaters site, notwithstanding its moderate 
topography.  Site works will therefore include construction of a drainage system to redirect these flows 
around the site and minimise any down-hydraulic gradient impacts.  As the area is already extensively 
cleared, construction of the proposal will not result in any significant clearing of vegetation and will 
not, therefore, contribute to further salinisation within the Collie River catchment. 

Saline water will be discharged through the existing Verve ocean outfall near Buffalo Road if access 
can be negotiated.  However, this proposal includes construction and operation of a saline wastewater 
disposal pipeline and marine outfall, if access cannot be arranged to the Verve facility.  In the event 
that a water supply and disposal utility becomes operational in the locality, as proposed by the DoW, 
Griffin Power would supply the wastewater to that utility and cease proceeding with its own dedicated 
facility. 

Indirect loss of vegetation may occur due to an interruption of existing surface water flows.  There are 
no major drainage channels that occur within the Bluewaters site and impacts on surface hydrology are 
consequently likely to be restricted to sheet flow movement.  Possible impacts on vegetation related to 
changes in sheet flow are: 

• ponding of water resulting in flooding of vegetation 

• construction may result in drainage shadow on the lower slope of the area 

• scour and erosion. 

Proposed management actions 

A Water Management Plan has been prepared as part of the Construction Environmental Management 
Plan (Appendix 1).  This plan will cover the construction, maintenance and monitoring of drainage 
control structures, water quality monitoring and ultimate rehabilitation. 

The site will be designed to ensure that contaminants are not released into the environment.  The 
surface water flows will be altered to create an internally draining site.  Water currently flowing into 
the site will be diverted to flow around the perimeter, and rainfall within the site will be collected for 
treatment, reuse or disposal as appropriate. 

Rainfall run-off and any water flows generated on-site will be directed into settling ponds for 
treatment and re-use.  Wash down water and water used in sprays for dust suppression will be 
collected and passed through sediment traps and oil separation systems prior to transfer to settling 
ponds. 

Monitoring the quality of surface water will be a part of an overall water management strategy for 
Bluewaters and a program is outlined in the Water Management Plan. 
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All potentially hazardous materials will be stored in accordance with relevant legislation and 
regulations.  Any areas containing hazardous material, such as hydrocarbons, will be designed so as to 
prevent run-off into general areas.  Oils and cleaning wastes will be disposed of to a licensed offsite 
facility.  Management actions to address this have been included in the Hazardous Materials 
Management Plan in the CEMP and the OEMP (Appendix 1 and Appendix 2 respectively). 

Ash will be disposed of into the Ewington mining void, above the watertable, through incorporation 
with backfill.  Management actions to address this have been included in the Ash Management Plan in 
the OEMP (see Appendix 2). 

4.4 ASSESSMENT OF POTENTIAL IMPACT 

Given the following, the potential environmental impact of the dewatering activity is beyond the scope 
of this impact assessment: 

• dewatering is being undertaken as a requirement to ensure safe mining 

• the mines have environmental approval to proceed 

• Rights in Water and Irrigation Act 1914 licences provide a regulatory means of controlling 
dewatering. 

If at some time, the volumes available from dewatering become insufficient to meet the needs of the 
proposal, alternative sources will need to be developed.  Projections of mine dewatering flows are 
subject to some degree of error, particularly for medium to longer-term predictions where little 
dewatering has been carried out (such as Ewington I and the Muja South Extension).  Consequently, 
the dewatering volumes presented in Table 3.28 may not prove to be available in the out-years. 

However, the expected magnitude of the supply is sufficiently higher than demand in the first five to 
ten years to give a high level of confidence in: 

• dewatering product being a sufficient supply for at least that period 

• at least part of the demand being able to be supplied from dewatering product beyond that time. 

Beyond ten years, as the level of certainty diminishes, the possibility of needing alternative sources 
progressively increases. 

In developing a water supply strategy to provide for alternative sources that may be required in the 
future, uncertainty associated with: the timing of the need; the magnitudes of various sources; and of 
the shortfall in availability of dewater product, makes it difficult to identify the specific sources that 
might be used, other than from an indicative viewpoint.  The sources currently available to meet a 
shortfall may not be available in the future when required by the proposal, unless the DoW is prepared 
to reserve them for that purpose.  However, it is understood that Departmental policy does not provide 
for making reservations for other than public water supply purposes, as this may unreasonably 
prejudice other developments based on a possible alternative need that may not eventuate.  Given the 
low likelihood of securing reservations, the alternative approach would need to be based on assessing 
the actual sources available at the time that an alternate supply source is required. 
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In approving use of dewatering as the supply for the proposal in the first instance, it is understood that 
the DoW would be concerned that alternative sources would not be developed if a shortfall develops, 
such that dewatering would be undertaken beyond safe mining needs, in order to meet the demands of 
the power stations.  As the regulating authority with decision–making powers regarding the 
dewatering licences, this is entirely within the control of the DoW, and should not be a concern.  
However, to ensure undue pressure is not placed on that decision-making, Griffin Power proposes that 
its water supply strategy be based on ongoing monitoring and continual review of dewatering 
predictions to provide early warning of any shortfall developing.  Coupled with monitoring and review 
of dewatering, would be an ongoing review of available supply options, in consultation with the DoW. 

URS (2008b) anticipates that predictions of future mine dewatering abstractions will be more accurate 
after the effects of up to five years abstractions from the Ewington and Muja South Extension mines 
have been assessed.  It is expected after such a period, the ongoing predictive modelling capability 
would provide at least five years warning of a potential shortfall occurring, which is more than 
adequate time to develop an alternative source(s).  URS (2008b) examined the range of currently 
available supply options and the demands of other potential users in the locality of the proposal, and 
developed a notional water supply strategy.  The key other users are Verve Energy requirements for 
the Collie and Muja power stations and Bluewaters Phases I and II units. 

Figure 3.34 presents the total power station demand versus available supply sources.  This shows that 
sufficient water is available to meet the needs of the proposal after the needs of the other power 
stations are satisfied. 

Figure 3.34 Power station water demands vs supply availability 
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Based on sources understood to be currently available to Bluewaters, after taking the needs of Verve 
Energy into account and assuming that water from the Premier mine would not be available to the 
proposal, a notional water supply strategy with five year triggers is proposed, as shown in Figure 3.35.  
Dewater product from the Ewington I and II mines and the Muja South Extension mine are considered 
to be sufficient to meet the needs of Bluewaters, these sources are the focus of the various scenarios 
presented in Figure 3.35 and described in Table 3.29. 

Figure 3.35 Bluewaters water supply scenarios with triggers 

 

Table 3.29 Supply scenarios for Bluewaters 

Scenario Description Triggers 

1 This scenario applies if abstraction does not exceed 
70% of the supply forecast as being available from 
Ewington I and II mine dewatering.  Water quality has 
an average TDS of 300 mg/L and pH value ranging 
from 5.2 – 5.8. 

Trigger 1 

At the start of Bluewaters III & IV, abstraction volumes 
and water quality would need to be monitored. 

Trigger 2 

After 10 years, abstractions may be sufficient; however, 
for security of supply, a secondary source would need 
to be considered. 

2 This scenario applies if future abstractions from 
Ewington I and II mine dewatering are as predicted by 
the model.  Water quality is the same as above. 

Trigger 3 

This scenario provides sufficient water for Bluewaters 
up to 20 years of operation; however, at 15 years, 
monitoring of abstraction volumes will decide the timing 
of a new source.  After 20 years, a secondary source 
would need to be considered. 
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Scenario Description Triggers 

3 This scenario assumes that abstractions from 
Ewington I and II are as modelled, but considers also 
mine dewatering from Muja South Extension at 18% of 
design capacity (at TDS 1580 mg/L).  This will produce 
water quality with TDS of 500 mg/L for the shandied 
mix and helps manage 18% of Muja South Extension 
dewatering discharge. 

Trigger 4 

Water supply will be secured for 25 years of the life of 
the project.  A new source will need to be considered at 
this stage. 

4 This scenario assumes that abstractions from 
Ewington I and II are as modelled.  This water is 
shandied with dewatering product from Muja South 
Extension at 50% of design capacity (at TDS 
1580 mg/L).  This will produce water quality with TDS of 
728 mg/L for the shandied mix and helps manage 50% 
of Muja South Extension dewatering discharge. 

Trigger 5 

Water supply will be secured for 28 years of the life of 
the project.  An additional source may need to be 
considered at this stage. 

5 In this scenario, total dewatering from Muja South 
Extension mine (av. salinity 1580 mg/L TDS) is 
shandied with all dewatering abstractions from 
Ewington I & II (av. salinity 300 mg/L TDS) to produce 
water with salinity at 940 mg/L.  This will provide 
sufficient water for power generation, while allowing for 
discharge of the Muja South Extension excess 
dewatering product to be discharged into the ocean, in 
accordance with the current Mining Policy. 

Mining Policy – Mine Sites and Mine voids states the 
following: 
“Any use of mine voids for storage or transfer of water 
will be managed through the licensing program.  In 
cases where mine voids are used for storage of poor 
quality water (including water of < pH 4 acidity and 
1000 mg/L total dissolved salts), proponents are 
expected to complete impact management plans 
including provisions for monitoring and mitigating 
impacts.  The duration of storage and options analysis 
for removing the water must also be included in the 
storage plan.  Licences will only be issued once there is 
certainty that the stored water will not impact the quality 
or availability of existing water within the locality of the 
void.” 

This scenario is sufficient to provide sufficient water for 
the 30 year duration of Bluewaters. 

An alternative strategy could involve continued use of dewatering product for Bluewaters Phases I and 
II with diverted streamflow into the WO5H mine and mine dewatering providing a supply for 
Bluewaters Phases III and IV.  1 GL/yr could be taken from Collie River streamflow diverted into 
mine voids and treated by a proposed Desalination Plant to reduce the salinity from about 4000 mg/L 
to 500 mg/L.  This would be added to 2 GL/yr of brackish discharge from the Muja South Extension 
(1580 mg/L TDS) mixed with good quality dewatering product from the Ewington mines (300 mg/L 
TDS) to produce 6.5 GL/yr of water of 740 mg/L TDS.  This strategy is expected to be able to provide 
the required water for a period of about 25 years, but is a lesser preferred strategy because of the costs 
involved. 

4.4.1 Assessment and monitoring of performance 

Water use by the power station and water quality monitoring information will be reported annually to 
the DoW in association with licences issued under the Rights in Water and Irrigation Act 1914. 
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4.5 PROPOSED MITIGATION/MANAGEMENT MEASURES 

Griffin Power has prepared and will implement a Water Supply Management Plan that addresses 
management measures for construction and operation of the proposal, as outlined in the CEMP and the 
OEMP (Appendix 1 and Appendix 2 respectively). 

4.5.1 Construction 

Griffin Power will ensure that: 

• the site will be designed to ensure that potential contaminants are not released into local surface 
water or groundwater 

• as soon as practicable after completion of earthworks, any exposed disturbed areas will be 
stabilised or rehabilitated to minimise erosion 

• runoff from the exposed earthworks will be collected and stored in shallow perimeter swale 
drains to facilitate sedimentation 

• discharge points will be located to coincide with natural watercourses or with valley landforms 
where a natural watercourse could be expected 

• on-site washdown will be restricted to designated areas separated from the stormwater disposal 
system 

• washdown water and water used in dust suppression will be collected and passed through 
sediment traps and oil separation systems, prior to transfer to settling ponds. 

4.5.2 Operation 

Griffin Power will ensure that: 

• water is recycled to the maximum practicable extent to minimise water demand and wastewater 
discharge volumes 

• the performance of dewatering operations is continuously monitored and the prognosis for water 
availability from this source is reviewed annually 

• a contingency water supply strategy would be developed in consultation with the DoW and would 
be referred to the EPA under s38 of the EP Act if there were a likelihood of significant 
environmental impact associated with its implementation. 

4.6 ENVIRONMENTAL OUTCOME 

The water supply strategy for the expansion is in accordance with the EPA objective for this factor.  
The environmental outcome is expected to be within the outcomes currently approved for the mining 
operations as the source of water supply to the project. 

The water resource pollution potential of the project is limited and management of potentially 
polluting substances will be undertaken to prevent discharge of contaminated water to the environment 
and to maximise the potential for reuse. 



   

st rategen  Public Environmental Review 

TGG07066 Bluewaters Phases III and IV EIA Final.doc 3-158 Chapter 3 

5 TERRESTRIAL ENVIRONMENT 

5.1 EPA OBJECTIVE, KEY STATUTORY REQUIREMENTS AND ENVIRONMENTAL POLICY 

The EPA objective is: 

To maintain the abundance, diversity, geographic distribution and productivity of native flora and 

fauna at the species and ecosystem levels through the avoidance or management of adverse impacts 

and through improvement in knowledge. 

Griffin Power will comply with all Commonwealth and State legislation that applies to Bluewaters 
Phase III and IV Expansion. 

Legislation relevant to vegetation management is: 

• Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act): protects matters of 
national environmental significance, including National Heritage Places 

• Environmental Protection Act 1986 (EP Act): Part IV defines the process of referral and 
assessment of proposals subject to formal assessment and Part V defines the process of issuing 
Works Approvals and licences 

• Conservation and Land Management Act 1984: governs the protection and management of 
national, marine, conservation and regional parks, State forests, and timber, nature, and marine 
nature reserves 

• Wildlife Conservation Act 1950: governs the protection of rare and endangered flora and fauna. 

5.2 DESCRIPTION OF FACTOR 

The additional generating units will have a small footprint (approximately 27 ha) within the area 
shown in Figure 3.36; the entire Bluewaters power station will have a footprint of approximately 
57 ha.  The Coolangatta Estate is approximately 490 ha in area and contains several small areas of 
remnant vegetation in a mainly degraded state.  Approximately 4.27 ha of remnant vegetation will be 
cleared for the construction of the units (Figure 3.36). 

There are a number of trees in this area of remnant vegetation that could potentially be used by Black 
Cockatoos for nesting. 

5.2.1 Surveys/investigations 

A flora and fauna report was commissioned in support of Bluewaters Phase I (Maunsell 2003).  This 
same report provides coverage for the approved Bluewaters Phase II as well as the Phase III and IV 
proposal as the report covered a larger area than the Bluewaters site.  The purpose of the report was 
twofold, namely, to provide a regional context and site-specific information. 

As the power station component of the proposal is to be built on cleared agricultural land adjacent to 
Bluewaters I and II, there will be no disturbance to any natural ecosystems associated with this 
component, other than the remnant vegetation discussed above.  The full report can be found in 
Appendix 14. 
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The proposal was referred under the requirements of the EPBC Act and the proposed action was 
deemed to be a ‘controlled action’ to be assessed under the Bilateral Agreement (EPBC 2008/4113).  
The assessment of the impacts on Matters of National Environmental Significance and their 
management are discussed in Chapter 5. 

Terrestrial vegetation and flora 

The proposal site is relatively disturbed (due to a history of mining, industry, farming and grazing) and 
as a result, much of the biodiversity of the site has been lost.  There will consequently be no 
significant impact on any substantial stands of vegetation, Declared Rare Flora (DRF) or Priority 
Flora.  The vegetation on-site is open forest of Eucalyptus marginata – Allocasuarina fraseriana and 
Corymbia calophylla (Marri) with some Banksia grandis and Persoonia longifolia over low under-
storey of shrubs and sedges on shallow sandy gravels over lateritic outcropping.  The vegetation is in a 
degraded condition (Maunsell 2003). 

Terrestrial fauna 

Six species of mammal from five families have been recorded in the area, either by trapping or 
opportunistic sightings.  The most common species in the area are the Yellow-footed Antechinus 
(Antechinus flavipes), the Southern Brown Bandicoot (Isoodon obesulus) and the Common Brushtail 
Possum (Trichosurus vulpecular) (Halpern Glick Maunsell 2002).  Two other native mammals are 
likely to occur within the proposal area, the Chuditch (Dasyurus geoffroii) and the Brush-tailed 
Phascogale (Phascogale tapoatafa) (Halpern Glick Maunsell 2002).  It is possible that another 
20 species (including bats) occur in the vicinity of the proposal area (Ecologia 1991). 

Ninety nine species of bird have been recorded in the Collie Basin and may potentially occur in the 
proposal area (Halpern Glick Maunsell 2002).  A total of 61 bird species from 29 families have been 
recorded in the general area.  The most commonly recorded birds in the general area are the Striated 
Pardalote (Pardalotus striatus), Australian Raven (Corvus coronoides), the Splendid Fairy-wren 
(Malurus splendens), the Western Gerygone (Gerygone fusca) and the White Winged Triller (Lalage 

tricolor). 

Fifty eight species of herpetofauna have been recorded in the Collie Basin and may potentially occur 
in the proposal area.  A total of 5 frogs and 19 reptiles have been recorded in the general area.  Other 
species that are likely to occur in the general area, but have not been recorded, include the Tiger snake 
(Notechis scutatus) and King’s Skink (Egernia kingii) (Halpern Glick Maunsell 2002). 

Remnant patches of vegetation adjacent to the proposal site are characterised by a degraded Jarrah-
Marri-Sheoak habitat.  The site is unlikely to contain the richness of species that would be observed in 
uncleared areas such the Ewington I mine area because of the high level of disturbance and lack of 
under-storey. 
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Black cockatoos 

An inspection of the trees on the Coolangatta Industrial Estate was undertaken by Bamford Consulting 
Ecologists on 22 October 2005 (Bamford 2005, presented in Appendix 15).  The ground level 
inspection identified trees that could be potentially used by Black Cockatoos for nesting.  Three 
species of black cockatoos occur in the study area: the Red-tailed Black Cockatoo (forest sub-species), 
Baudin’s (Short-billed) Black Cockatoo and Carnaby’s Black Cockatoo.  The conservation 
significance of the three taxa is set out in Table 3.30.  A subsequent survey of the trees on the estate, 
together with trees in an area to the south of the proposal site were inspected by Strategen in January 
2009, under the technical supervision of Bamford Consulting Ecologists, the results of which are 
reported (Strategen 2009) and presented in Appendix 16. 

Table 3.30 Conservation significance of Black Cockatoos 

Taxa EPBC Act Wildlife Conservation Act 1950
15

 

Red-tailed Black Cockatoo Not listed Schedule 1 (Vulnerable) 

Baudin’s (Short-billed) Black Cockatoo Vulnerable Schedule 1 (Endangered) 

Carnaby’s Black Cockatoo Endangered Schedule 1 (Endangered) 

The Bamford (2005) survey found 25 trees on the proposed Bluewaters site that had suitable hollows.  
Seven of these have been removed for Bluewaters Phases I and II generator units.  The proposal will 
result in the removal of an additional 10 trees within the areas shown for proposed clearing in Figure 
3.36 and Figure 3.37. 

Strategen (2009) reported that the 4 ha of vegetation within the Bluewaters property and immediately 
south of the proposed expansion, contains large trees with potential hollows that may be suitable as 
breeding habitat for black-cockatoos.  The 4 ha of vegetation, previously surveyed by Bamford (2005), 
to be partially cleared contains approximately 16 large trees with potential hollows, of which ten will 
be cleared, and the 4 ha area to the south to be conserved contains approximately 22 large trees with 
potential hollows.  Therefore, approximately 74% of the vegetation on the property suitable for black-
cockatoos breeding and foraging, will be conserved after construction of the Proposal. 

The proposed clearing of trees on the power station site  is not likely to affect the abundance or extent 
of black-cockatoos in the area as vegetation will be retained locally (on site) and there are also large 
areas of potential habitat nearby within State Forest. 

Rainbow Bee-eater 

The Rainbow Bee-eater (Merops ornatus) is listed as a Migratory species (JAMBA) and a Marine 
species under the EPBC Act.  The bird is distributed across much of mainland Australia, and occurs on 
several near-shore islands.  The extents of occurrence and trends in that extent have not been 
quantified, but there are records indicating that that the distribution of the species and extent of 
occurrence has expanded in the South West (DEWHA 2008a).  The bird has been recorded in a wide 
range of habitat types.  While it occurs mainly in open forests and woodlands, shrublands, and in 
various cleared or semi-cleared habitats, including farmland and areas of human habitation, it also 
occurs in sand dune systems, mangroves, heathland, sedgeland, vine forest and vine thicket, and on 
beaches.  It has also been recorded in towns and suburbs and around homesteads (DEWHA 2008a). 

                                                      

15

 Wildlife Conservation Act 1950 Schedule 1 fauna species that are rare and likely to become extinct. 
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DEWHA (2008a) records that the Rainbow Bee-eater is not considered globally threatened and that 
trends in global populations are unlikely to approach the rate of decline required for the species to be 
listed as threatened species.  The Rainbow Bee-eater is considered a low priority for management.  
DEWHA (2008a) also notes that the introduced Cane Toad (Bufo marinus) is the only identified threat 
to the bird.  However, other processes such as predation by foxes, dingoes and other feral dogs, and 
shooting by apiarists could constitute further threats. 

Chuditch 

The Chuditch (Dasyurus geoffroii) is listed as Vulnerable under the EPBC Act.  It predominantly 
occurs in Jarrah forest and its numbers are recorded as increasing in the Collie area as a result of fox 
baiting programs.  DEWHA (2008b) reports that the species can travel large distances, has large home 
ranges and is sparsely populated through a large portion of its range.  The species is present in varying 
densities throughout the Jarrah forest and is sparsely populated in the wheatbelt and goldfields areas.  
Habitat fragmentation is an issue when determining this species range.  The species relies on 
horizontal logs (den logs) for nesting, and loss of vegetation and den logs constitutes a threat. 
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Figure 3.36 Site plan with proposed clearing 
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Figure 3.37 Potential habitat trees present on Bluewaters site 
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5.3 POTENTIAL SOURCES OF IMPACT 

5.3.1 Pre-existing impacts 

There are two generating units currently being constructed on the Bluewaters site.  These units were 
designed to preserve as much of the remaining vegetation on-site as possible, however, a small amount 
of vegetation has been cleared for their construction. 

5.3.2 Potential impacts associated with this proposal 

Terrestrial vegetation and flora 

The proposed development footprint will not require the clearing of any good-quality native 
vegetation.  The area of remnant native vegetation to be cleared for the construction of the proposal is 
minimal.  However, potential impacts that need to be considered include: 

• introduction or spread of dieback during construction activities 

• introduction or spread of weeds during construction activities 

• disturbance of surface hydrology 

• contamination of surface water 

• fire and dust. 

Terrestrial fauna 

Potential impacts upon fauna from the proposal relate mainly to the direct and indirect impacts on 
vegetation, namely: 

• loss of fauna habitat 

• spread of weeds 

• noise and dust impacts upon vegetation. 

Black Cockatoos may be affected by the proposal as vegetation proposed to be cleared is used for 
foraging and tree hollows may be used for nesting.  This potential impact has contributed to the 
proposal being considered a ‘controlled action’ under the EPBC Act and is discussed in detail in 
Chapter 5. 

The Rainbow Bee-eater is not likely to be affected by the proposal as its habitat types and occurrence 
are extensive, and the species is widely distributed across Western Australia, with population numbers 
sufficient not to be considered a threatened species. 

The impact on the Chuditch is expected to be minor in terms of loss of any potential habitat at the 
power station site, and any habitat impacts on the saline wastewater pipeline route will only be 
temporary.  There is potential for entrapment of animals in the pipeline trench during construction. 
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5.4 ASSESSMENT OF POTENTIAL IMPACT 

Terrestrial vegetation and flora 

The plant disease Phytophthora cinnamomi (Dieback) and pest Perthida glyphopa (Jarrah Leaf Miner) 
potentially occur within the proposal area.  Movement of soil and/or cleared vegetation during 
construction may introduce or spread the soil-borne dieback oomycete (water mould), and aid 
movement of the Jarrah Leaf Miner within the proposal site and surrounding uninfected areas. 

The presence of weeds at the Bluewaters site and within surrounding areas indicates that earthworks 
have the potential to introduce additional weeds to the area and to spread the existing populations of 
introduced flora. 

Indirect loss of vegetation may occur due to an interruption of existing surface water flows.  There are 
no major drainage channels that occur within the Bluewaters site; therefore, impacts upon surface 
hydrology are likely to be restricted to sheet flow movement.  Possible impacts on vegetation related 
to changes in sheet flow are: 

• ponding of water resulting in flooding of vegetation 

• drainage shadow effects (construction may result in drainage shadow on the lower slope of the 
area) 

• scour and erosion. 

Accidental discharge of saline wastewater or waters containing coal sediments, fly ash or chemicals 
may enter local drainage systems in the State forest south of the site, potentially harming vegetation 
communities.  However, given the distance of the power station from any major watercourses, this is 
not considered to be a realistic scenario. 

Construction and operation of the proposal presents a fire risk to the State forest south of the site and 
dust may be generated by construction activities with the potential to negatively affect native 
vegetation to the south of the Bluewaters area.  However, dust generation is likely to be short-term 
(construction only) and with appropriate dust suppression techniques, is not likely to be a significant 
issue).  Dust impacts on vegetation will be temporary, as rain will wash any accumulated dust away. 

Terrestrial fauna 

The habitat in the proposal area is significantly degraded and therefore of little conservation 
significance other than providing habitat for Black Cockatoos as discussed in Section 5.3.2 
(Terrestrial fauna) above.  The remnant areas of vegetation are characterised by either a sparse or 
complete absence of under-storey, a dominance of weeds and evidence of considerable disturbance 
(the area is used for grazing). 

The lack of under-storey within the proposed Coolangatta Industrial Estate significantly reduces the 
value of the site to terrestrial vertebrates.  However, the Jarrah and Marri trees provide a habitat for 
birds and bats.  Threatened birds and bats that may use the Jarrah-Marri woodland on the proposal site 
for nesting or foraging include: 

• Baudin’s Black Cockatoo 

• Carnaby’s Black Cockatoo 
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• Forest Red-tailed Black Cockatoo 

• Barking Owl 

• Masked Owl 

• Western False Pipistrelle. 

The Black Cockatoos have been seen foraging on-site and could potentially use the site for nesting.  A 
ground level inspection by Bamford (2005) identified trees that could be potentially used by Black 
Cockatoos.  The survey found 25 trees within the proposal site (seven of which have already been 
removed for Phases I and II) and the removal of 10 trees will be required to implement the Phase III 
and IV proposal. 

The trees proposed to be removed, and an area of vegetation immediately to the south of the power 
station site were surveyed by Strategen in early 2009 to confirm whether they are being used as 
nesting habitat by Black Cockatoos, and the survey report (Strategen 2009) is presented in 
Appendix 16.  Most of the Coolangatta Industrial Estate is cleared agricultural land, and is surrounded 
by State Forest that provides good quality alternative habitat for fauna. 

Noise will be noticeable to some species such as macropods and birds.  For the majority of species it 
will act as a local deterrent in the immediate vicinity of the site.  Dust can potentially affect fauna 
through reduced palatability and localised mortality of the vegetation adjacent to the proposal site.  
However, dust emissions are not expected to be high and with appropriate management, are 
considered a minor impact. 

5.5 PROPOSED MITIGATION/MANAGEMENT MEASURES 

Griffin Power has prepared and will implement a Flora and Vegetation Management Plan and a Fauna 
Management Plan, along with other relevant management plans, that address management measures 
for construction.  These are included in the CEMP (Appendix 1). 

5.5.1 Vegetation and flora 

Management will include the following measures: 

1. Vegetation clearing will be kept to the minimum necessary for safe operations; clearing limits 
will be marked on all design drawings and pegged in the field prior to any clearing works 
commencing. 

2. All topsoil will be stripped and stockpiled for rehabilitation of construction areas, as outlined in 
the Rehabilitation Management Plan in the CEMP. 

3. Inclusion of an environmental management component in the onsite induction program, outlining 
roles and responsibilities in restricting impacts to vegetation and flora. 

4. Off-road driving outside the approved construction envelope will be strictly prohibited. 

5. The Fire Management Plan in the CEMP will be implemented to reduce the risk of unplanned 
fires and provide contingency measures to minimise any associated impacts. 

6. Hygiene measures will be implemented in accordance with the Weed and Dieback Management 
Plan in the CEMP to ensure that dieback and weed species are not spread as a result of 
construction activities. 
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5.5.2 Fauna 

Management will include: 

1. Prior to clearing, significant habitat trees of sufficient age to form nesting hollows for hollow-
nesting birds and mammals shall be marked by the fauna handling team in accordance with 
advice to be obtained from DEC regional staff. 

2. Marked trees shall not be felled except where they materially interfere with construction of the 
power station expansion or are a safety concern. 

3. Prune habitat trees that overhang construction areas, rather than remove them, where practical. 

4. Any confirmed habitat trees to be impacted will be replaced by installation of artificial nesting 
boxes through an expansion of the current nesting box replacement program associated with the 
adjacent Ewington mine development. 

5. Artificial nesting sites will be provided to a standard and in locations established in consultation 
with the DEC and DEWHA. 

5.6 ENVIRONMENTAL OUTCOME 

Due to the relatively small area of vegetation to be cleared, its degraded condition, proximity to State 
Forest and that a nesting box program can be implemented using the principles outlined for the 
Ewington I mine, the proposal will not adversely affect the abundance, diversity, geographic 
distribution and productivity of native flora and fauna. 
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Chapter 4 Assessment and management of key 
environmental factors – Saline wastewater disposal 

component 

This Chapter sets out a description of the existing environment for each environmental factor 
associated with the saline wastewater disposal component of the proposal (via a new marine outfall if 
required), a description of the potential impacts of the proposal on the factor, and how the impacts are 
proposed to be managed, including specific environmental management actions.  This assessment is 
only relevant if other more preferred options for disposal are not employed, as discussed in Chapter 1 
Section 6.6.2.  The more preferred options will be implemented by third parties and would 
consequently nor form part of this proposal. 

The key environmental factors associated with the saline wastewater disposal component, if 
implemented, are: 

• marine environment (marine flora and fauna) 

• terrestrial environment (terrestrial flora and fauna). 

Each of these is discussed in detail in the following Sections 1 and 2. 
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1 MARINE ENVIRONMENT 

1.1 EPA OBJECTIVE, KEY STATUTORY REQUIREMENTS AND ENVIRONMENTAL POLICY 

The EPA objective is: 

To ensure that the quality of marine water emissions do not adversely affect environmental values or 

the health, welfare and amenity of people and land uses, and meets statutory requirements and 

acceptable standards. 

There are currently no Environmental Values (EVs)16, Environmental Quality Objectives (EQOs)17, 
Environmental Quality Guidelines (EQGs)18 or Environmental Quality Standards (EQSs)19 identified, 
or zones/boundaries of application established, for the coastal waters in the vicinity of the proposed 
Griffin Power ocean outfall.  Based on the precedents set for Perth Coastal Waters (EPA 2000b), the 
waters in this region are classified as a High Ecological Protection Area (HEPA). 

The areas in the immediate vicinity of ocean outfalls are generally designated as Low Ecological 
Protection Areas (LEPAs).  The EQGs for water and sediment quality considered applicable for these 
areas are the ANZECC/ARMCANZ (2000) 80% species protection guideline trigger values for 
toxicants identified as having the potential to adversely bioaccumulate or biomagnify (Government of 
Western Australia 2004b, EPA 2005).  The ANZECC/ARMCANZ (2000) guidelines are regarded as 
an early warning mechanism that will trigger further investigation if the guidelines are exceeded.  The 
areas where lower levels of protection have been designated are expected to be managed such that the 
criteria for the adjacent level of protection are met at the defined boundaries (EPA 2000b). 

In the absence of any identified EQGs or EQSs, the State Environmental (Cockburn Sound) Policy 
(EPA 2005), which was developed within the framework of the ANZECC/ARMCANZ (2000) 
guidelines, can be used where applicable. 

The Environmental Quality Criteria Reference Document for Cockburn Sound (EPA 2005) sets EQGs 
for the high and moderate protection areas of Cockburn Sound.  The use of these guidelines requires 
measurements to be taken at both the potential impact sites and reference sites.  The EQG for 
temperature and salinity were derived from reference sites in Cockburn Sound according to the 
recommended approach in ANZECC & ARMCANZ (2000) (i.e. 20th and/or 80th percentiles of 
reference distribution for high ecological protection and 5th and/or 95th percentile for moderate 
ecological protection). 

                                                      

16

 An Environmental Value has been defined as a particular value or use of the environment that is important for a healthy ecosystem or for public 

benefit, welfare, safety or health, and which requires protection from the effects of pollution, waste discharges and deposits. 

17

 An Environmental Quality Objective is a specific management goal for a designated area of the environment. 

18

  Environmental Quality Guidelines are quantitative, investigative triggers that signify a low risk of an environmental effect if they are met, and 

trigger further investigations if an exceedance occurs. 

19

 Environmental Quality Standards are management triggers based on multiple lines of evidence, which if exceeded signify that the 

Environmental Quality Objective is not being met and that a management response is required. 
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EPA Guidance Statement No. 29, Benthic Primary Producer Habitat Protection (EPA 2004a) presents 
a set of principles to be applied by proponents and the EPA when considering development proposals 
that may result in removal or destruction of, or damage to, marine benthic primary producer 
communities or the habitats that support them.  They are, in order of priority: 

1. All proponents should demonstrate consideration of options (e.g. project design) to avoid 
damage/loss of benthic primary producer habitats (BPPH). 

2. Where avoidance of BPPH is not possible, then design should aim to minimise damage/loss of 
BPPH and proponents will be required to justify the need for damage/loss of that area of BPPH. 

3. Proponents will need to demonstrate ‘best practicable’ design, construction methods and 
environmental management aimed at minimising further damage/loss of BPPH through indirect 
impacts. 

4. The EPA judgement on environmental acceptability with respect to damage/loss of BPPH and the 
risk to ecosystem integrity will be based primarily on its consideration of proponent calculations 
of cumulative loss of BPPH within a defined management unit (including best, most probable and 
worst-case scenarios), together with supporting ecological information, and expert advice, as 
required. 

5. Where substantial cumulative losses of BPPH have already occurred, proponents should consider 
some form of environmental offset for the additional damage/loss of BPPH and/or their 
associated Benthic Primary Producer communities within the management unit. 

6. Proposals that, in the judgement of the EPA, pose a substantial risk to ecosystem integrity within 
a management unit will be presumed to be unacceptable. 

The six categories of marine ecosystem protection and their corresponding cumulative loss thresholds 
are summarised in the table below. 

Table 4.1 Cumulative loss thresholds for benthic primary producer habitats 

Category Description  Cumulative loss threshold  
(percentage of original BPPH within a defined 

management unit) 

A Extremely special areas  0% 

B High protection areas other than above  1% 

C Other designated areas  2% 

D Non-designated area  5% 

E Development areas  10% 

F Areas where cumulative loss thresholds have been significantly 
exceeded 

0% net damage/loss (+Offsets) 

The EPA has provided guidance on the methodology, by way of instructions and worked examples, to 
be adopted by proponents to determine cumulative loss of BPPH. 

1.2 DESCRIPTION OF FACTOR 

The Griffin Power outfall will be located in the northern end of Geographe Bay at Buffalo Beach 
(Figure 1.13).  It will be situated 200 m south of the alignment Collie Power Station outfall (CPS) and 
the Millennium Inorganic Chemicals outfall (MIC) (Figure 1.14). 
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The Bluewaters Phase III and IV proposal will discharge approximately 700 ML/d of saline water with 
a nominal salinity of 9.17 ppt.  However, the outfall has been designed to discharge up to 10 ML/d of 
saline water, with a salinity as low as 3 ppt.  This higher capacity is to enable the facility to discharge 
water from other projects in the Collie region.  For the purposes of this assessment, the investigations 
have been primarily based on a consideration of the 10 ML/d/3 ppt discharge, with comment on the 
specific impacts of Bluewaters Phase III and IV proposal, if discharged alone.  The 10 ML/d/3 ppt 
discharge effectively represents a ‘worst case’ scenario, being a higher discharge rate of effluent with 
a lower salinity (more different from the salinity of the receiving waters) than would result from the 
proposal alone. 

1.2.1 Surveys/investigations 

Previous investigations 

Regional water quality data has previously been collated for the Water Corporation proposed Southern 
Seawater Desalination Plant (SSDP) (Water Corporation 2008c), which is approximately 6 km north 
of the proposed Griffin Power outfall location (Figure 1.14).  Data included in this review was 
collected over 17 years and included the area surrounding the proposed outfall. 

The available data suggests that while slight density stratification has been observed (up to 0.1 kg/m3), 
it is generally driven by a temperature gradient (i.e. through the solar warming of the surface waters) 
and is limited to the winter months.  Slight temperature gradients are only observed in winter and not 
in summer as would logically be expected, as the wind stress from the strong sea breezes during 
summer may be sufficient to overcome the passive solar warming, resulting in mixing of the water 
column. 

The available data contains no evidence of salinity stratification and shows that the waters in the 
region are generally warmer, saltier and of lower density during summer and cooler, less saline, and of 
higher density during the winter months (Water Corporation 2008c).  Some salinity stratification may 
be experienced during heavy rainfall events and the subsequent increase in freshwater flows out of the 
Leschenault Inlet and the Harvey River Diversion Drain. 

The nutrient data indicates seasonal variation in nutrients and chlorophyll-a concentrations, with 
higher concentrations during the winter months and lower concentrations in summer.  This may be 
associated with higher nutrient flow from land into the ocean during winter. 

The marine benthic habitats in the vicinity of the proposed SSDP were characterised from towed 
underwater video taken in December 2007 (UWA Marine Research Group 2008).  The habitats 
comprise: 

• no biota (i.e. free of obvious fauna in video footage) 

• vegetation and sessile (attached to the rock) invertebrates 

• non-sessile invertebrates 

• vegetation. 
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The area mapped was described as highly disturbed (by natural wave energy) with large areas of reef 
pavement mainly devoid of biota.  Where biota occurred, they occupied a small proportion of the total 
reef surface.  Megaripples and sediment sheets were observed midshore suggesting that sediment was 
highly mobile.  The area had similar reef and seagrass communities to those reported to the north and 
south of the SSDP site, although diversity and abundance of species in this region appeared to be 
poorer.  The mosaic of seaweeds and benthic invertebrates was most developed on reefs 300 – 500 m 
offshore with areas further inshore exhibiting an extensive pavement bare of invertebrates and 
seaweed, which could be due to the pavement frequently being covered and scoured by shifting sands. 

The seagrasses recorded in this study were Posidonia angustifolia and Posidonia coriacea, with 
Posidonia angustifolia comprising 98.7% of all seagrass recorded.  The more extensive offshore 
meadows occurred on sand, whereas closer inshore a mosaic of seagrass, seaweed and sessile benthic 
invertebrates occurred on relatively low relief reef and pavement.  No Amphibolis species were present 
although this genus often colonises areas along with Posidonia angustifolia after the colonisation of 
Posidonia coriacea, which is an early successional species.  There were also no smaller, more delicate 
species (e.g. Heterozostera or Halophila), probably due to the high sediment movement in this area.  It 
is important to note that the quality of the imagery was low due to weather conditions prior to and 
during the survey. 

There was no dense seagrass recorded in shallower water due to the high sediment movement in this 
area; seagrass was observed from 650 m offshore, however, it was sparse and patchy.  The habitat 
mapping survey did not extend out to the offshore depth limit of the seagrass (P. angustifolia is known 
to occur to depths of 30 m in Geographe Bay) and as such, it is unknown how far from shore and to 
what water depth the seagrass extends in this area. 

Information on the occurrence, species diversity, abundance, distribution and movement of marine 
mammals is limited in the area.  Confirmed cetacean species at Binningup include dolphins and 
southern right whales. 

Maunsell (2008) carried out a literature review on fish in the area surrounding the proposed SSDP.  
Limited information is available on specific fish fauna assemblages in the area surrounding the 
proposed pipeline; however, information is available for the nearby Geographe Bay Region.  Similar 
assemblages of fish species are found throughout most of the south west of WA, with the Geographe 
Bay and Cape Leeuwin regions being dominated by warm temperate species (76%), several 
subtropical species (19%) and a few tropical species (5%).  One survey that sampled fish species in the 
seagrass beds between Capel and Dunsborough found that 52% of all fish fauna caught were whiting 
species.  Although these fish community compositions do not include the area surrounding the 
proposed outfall, it is likely that similar assemblages occur throughout both regions. 

Recent investigation 

Oceanica Consulting Pty Ltd (Oceanica) undertook specialist environmental support studies for the 
marine and coastal elements of the saline discharge pipeline and marine outfall forming part of this 
proposal (Oceanica 2008).  The full Oceanica report (2008) based on consideration of the 
10 ML/d/3 ppt discharge is included in Appendix 17 and the results are summarised below.  The 
Oceanica assessment of the relative impacts of the discharge from Bluewaters Phase III and IV 
proposal (0.7 ML/d at 9.17 ppt) is also summarised below and presented in full in Appendix 18. 
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Marine water and sediment quality 

Water column profiles were taken on 12 March 2008 at the sites shown in Figure 4.1.  Profiles 
included measurement of pH, dissolved oxygen, salinity, temperature and turbidity.  Figure 4.2 shows 
the water profiles; pH was constant throughout and was not plotted. 

Figure 4.1 Water and sediment quality sampling sites 
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Figure 4.2 Water column profiles 

 

 

The dissolved oxygen (DO) ranged from 85% to 97% at the different sites and depths.  Generally the 
DO was highest just below the surface and was fairly steady throughout the water column, then 
decreased in the bottom metre. 

Salinity was similar at all sites and depths ranging from 36.7 to 36.8 ppt except for G04.  At G04 the 
salinity increased from 36.3 ppt at the surface to 36.7 ppt at the bottom.  It is not known why there is a 
difference in salinity at this site.  Drogue measurements were taken on the same day and the currents 
were running to the north east so the lower salinity at G04 would not have been as a result of a plume 
from the CPS or MIC outfalls. 

Temperature was seen to gradually decrease with depth at all sites from approximately 24˚C to 23.4˚C.  
Temperatures can also be seen to gradually increase with increasing proximity to shore.  Site G08 had 
a higher temperature than the other sites with an average of 24.2˚C and no thermocline (abrupt change 
in temperature) was observed.  This would be due to the greater mixing that occurred at this shallower 
site. 

Turbidity can be seen to be relatively uniform around 2 NTU until 5 m depth when the turbidity 
increased greatly to between 15 and 30 NTU on the bottom. 
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Baseline sediment sampling was undertaken for the Bunbury Ocean Outlet, which is approximately 
16 km south of the proposed Griffin Power outfall (Figure 1.14).  The physical properties were 
variable and indicative of the variability in the habitat.  Seagrasses in this area trap the finer particles 
and would contribute to higher organic content.  With the exception of arsenic, metals sampled for 
Water Corporation (2000) were below the ANZECC/ARMCANZ (2000) guidelines. 

Sediment sampling was undertaken at the proposed Griffin Power pipeline location on 12 March 2008 
at the sites shown in Figure 4.1.  Sediment samples were delivered to the Marine and Freshwater 
Research Laboratory (MAFRL) and the National Measurement Institute (NMI) for analysis. 

Metal concentrations 

Sediment samples were analysed by the MAFRL for the analytes listed in Table 4.2.  All metal 
concentrations were below the listed Interim Sediment Quality Guidelines (ISQG)-Low (from 
ANZECC/ARMCANZ 2000).  These results provide a survey of background metal concentrations in 
the area surrounding the proposed outfall. 

Table 4.2 Median metal concentrations  

Analyte Al As Cd Cr Cu Pb Mn Mg Hg Se Ti V Zn 

Reporting 
Limit 

20 1 0.06 0.2 0.2 0.1 0.05 2 0.01 2 0.1 0.1 0.1 

ISQG-Low  20 1.5 80 65 50   0.15    200 

ISQG-High  70 10 370 270 220   1    410 

G01 520 10 <0.06 9.4 <0.2 <1 28 2600 <0.01 <2 26 13 1.5 

B02 460 10 <0.06 9.9 <0.2 <1 24 2800 <0.01 <2 22 12 1.4 

G03 470 10 <0.06 10 <0.2 <1 31 2400 <0.01 <2 24 13 1.4 

G04 530 12 <0.06 9.9 0.2 <1 30 2700 <0.01 <2 22 14 1.6 

G05 540 10 <0.06 11 0.2 <1 34 2800 <0.01 <2 47 13 1.9 

G06 540 9 <0.06 11 0.2 <1 71 7800 <0.01 <2 21 12 1.9 

G07 500 10 <0.06 9.9 <0.2 <1 34 2600 <0.01 <2 55 13 1.5 

G08 520 6 <0.06 9.2 <0.2 <1 27 2200 <0.01 <2 150 9.5 1.5 

 

Organic matter and carbonate content 

The sediment organic matter content ranged from 2.5 to 7.4% at the eight sites (Table 4.3).  Sites G03 
and G05 had organic matter content of the order of 2.5% and sites G01, G02, G04, G07 and G08 all 
had organic matter content between 4 and 5%.  Site G06 had higher organic matter content than the 
other sites at 7.4%.  The carbonate content was similar in all samples except for G06 (12%), with all 
other samples ranging from 1.1 to 3.3%. 

Table 4.3 Organic matter and carbonate content  

Site 
Percentage (%) loss on 

Ignition at 550°C 
Percentage (%) loss 
on Ignition at 1000°C 

Site 
Percentage (%) loss 
on Ignition at 550°C 

Percentage (%) loss on 
Ignition at 1000°C 

G01 4.2 2.2 G05 2.5 2.6 

G02 4.7 2.7 G06 7.4 12 

G03 2.7 3.3 G07 4.0 1.1 

G04 4.4 1.8 G08 4.7 1.1 
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Particle size analysis 

Sediments were analysed at the NMI for particle size.  The sediment particle size distributions at each 
site are presented in Table 4.4.  Particle sizes were fairly similar at each site with the samples mostly 
consisting of coarse sand.  There was very little fine material with no clay at any site and only one site 
consisting of any silt or very fine sand. 

Table 4.4 Particle size distribution of sediment  

Site 

Percentage (%) by volume 

Clay 
(<4 µm) 

Silt 
(4-63 µm) 

Very fine 
sand 

(63-125 µm) 

Fine sand 
(125-250 µm) 

Medium 
sand 

(250-500 µm) 

Coarse sand 
(500-

1000 µm) 

Very coarse 
sand 

(1000-
2000 µm) 

Gravel 
(>2000 µm) 

G01 0 0 0 1.0 5.4 81.3 12.2 0.1 

G02 0 0 0 1.8 13.3 79.6 5.2 0.1 

G03 0 0 0 0.9 8.5 80.4 10.1 0.1 

G04 0 0 0 1.4 6.0 79.9 12.1 0.3 

G05 0 0 0 1.3 16.2 78.8 3.6 0.1 

G06 0 0 0 5.2 30.0 62.5 2.2 0.1 

G07 0 0 0 1.0 12.0 78.5 7.9 0.6 

G08 0 0.3 1.9 5.9 16.7 71.5 3.4 0.3 

 

Marine flora/ benthic primary producer habitats 

Towed underwater video was taken in the area surrounding the proposed Griffin pipeline on 15 April 
2008.  Four main habitats were observed: 

• sand (as rippled sand) 

• low relief reef (as low relief limestone reef with some algal and epiphytic cover) 

• high relief reef (as high relief limestone reef with algae and encrusting invertebrates) 

• seagrass (as Posidonia beds). 

The area surrounding the proposed pipeline and diffuser is spatially heterogeneous with habitats of 
seagrass, sand and reef.  Habitat mapping began within 50 m of the shore where a reef was observed 
(Figure 4.3).  Further from shore, sand and then reef was observed.  Generally, the reef was of low 
relief consisting of limestone covered with a thin layer of sand and algae; the presence of algae being 
the factor that differentiated between sand and low relief reef.  There was also a smaller section of 
high relief reef in the area surrounding the proposed outfall.  This limestone reef was raised from the 
ocean floor and appeared to support various invertebrate species as well as algae.  Seagrass was 
generally not found within 600 m of the shore although there were small patches present.  Seagrass 
meadows were observed to be sparse throughout the area.  Screen captures of each habitat type are 
presented in Figure 4.4 through Figure 4.7. 
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Figure 4.3 Habitat map (video tow classification) 
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Figure 4.4 Screen capture from ground-truth video - sand 

 

Figure 4.5 Screen capture from ground-truth video – low relief reef 
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Figure 4.6 Screen capture from ground-truth video – high relief reef 

 

Figure 4.7 Screen capture from ground-truth video - seagrass 
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The habitat map (Figure 4.3) is constructed with seagrass in the top layer followed by reef and then 
sand.  The points on the habitat map overlap greatly as the habitat type was noted every two seconds 
during the survey.  The habitat map has been constructed in this way as ecologically important 
seagrasses are seen as the most important habitat followed by reef and then sand.  As a result of the 
map being constructed in this manner, there may be patches of sand that were noted in the video that 
do not show up on the map as they are covered by points showing reef or seagrass.  This means that 
seagrass cover may be overestimated and sand may be underestimated. 

Previous habitat surveys undertaken by the Water Corporation (DAL 2000) showed that broad scale, 
benthic habitats from at least 10 km south, 15 km north and 3 km offshore of Bunbury are similar, 
being a diverse assemblage of mixed seagrass, reef and sand. 

Extent of benthic primary producer habitat within mapped area 

The habitat mapping area shown in Figure 4.8 and Figure 4.9 was selected on the basis of the extent of 
detailed ground-truthing and the quality of the imagery and classification in this region.  Broader 
mapping was considered to be unnecessary, as the area selected for mapping is sufficient to 
demonstrate that the EPA objectives can be met. 

The coverage of BPPH types within the 7.6 km2 mapped region are shown in Figure 4.8 and Figure 4.9 
and presented in Table 4.5.  Within this area, approximately 4.92 km2 of habitat was found to be 
vegetated, representing 65% of the total area. 

Table 4.5 Coverage of habitats within the mapped area (7.6 km
2
) 

Habitat/Assemblage Coverage (ha) Coverage (%) 

Sand 271 35 

Reef 22 3 

Seagrass/reef 455 60 

High relief reef 15 2 

TOTAL 763 100 
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Figure 4.8 Habitat map (benthic habitat) 
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Figure 4.9 Habitat map (benthic habitat and video tow classification) 
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1.3 POTENTIAL SOURCES OF IMPACT 

1.3.1 Pre-existing impacts 

There are a number of outfalls in Geographe bay.  Two (MIC and CPS) are located adjacent to the 
proposed Griffin Power ocean outfall, one located approximately 16 m south (Bunbury Wastewater 
Treatment Plant) and another proposed outfall (Southern Seawater Desalination Project) located 
approximately 6 km north (Figure 1.14).  The MIC outfall disposes treated water from a pigment plant 
in Kemerton and the CPS outfall, owned by Verve Energy, disposes blowdown water from the Collie 
Power Station. 

1.3.2 Potential impacts associated with this proposal 

Potential impacts identified as requiring management during marine construction are: 

• disturbance of the beach and foredune 

• disturbance of the dune blow-out area (vegetation and Aboriginal heritage) 

• direct loss of habitat due to placement of the outlet pipe and any supports 

• impacts on water quality (aesthetics/visual amenity and risk of spills or contamination from 
marine plant) 

• public safety 

• smothering of marine flora and fauna with sediment from marine construction 

• reduction of light to the seafloor due to suspended sediment from marine construction. 

Potential marine impacts identified as requiring management during operations are: 

• water quality 

• sediment quality. 

1.4 ASSESSMENT OF POTENTIAL IMPACT 

1.4.1 Construction 

To provide a concept design of the outfall, Consulting Environmental Engineers (CEE 2008) provided 
initial dilution predictions and outfall construction concepts for an ocean outfall to discharge brackish 
water from Bluewaters.  The CEE (2008) report is included as an appendix to the Oceanica (2008) 
report presented in Appendix 17 and contains information on: 

• assessment of pipe sizes and materials 

• assessment of the likely outfall alignment and length, taking account of the influence of adjacent 
outfalls 

• development of the concept design for the outfall and diffuser 

• description of the likely construction procedure. 
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Loss of benthic primary producer habitat 

Benthic primary producers (BPP) are predominately marine plants (e.g. seagrasses, mangroves, 
seaweeds and turf algae) but include invertebrates such as scleractinian corals.  These organisms 
develop while attached to the seabed (i.e. subtidal and intertidal), sequester carbon from surrounding 
seawater or air and convert it to organic compounds through photosynthesis. 

BPP communities are biological communities including the plants and animals within which the BPP 
predominate.  BPPH are both the BPP communities as well as the substrata that support these 
communities. 

It is recognised that not all benthos in the photic zone (area where light penetrates and photosynthesis 
occurs) is BPPH (EPA 2004a).  Some of the area surrounding the proposed outfall may be an example 
of this, as BPP has not become established due to high wave action and sediment movement. 

EPA (2004a) considers that a management unit would normally be approximately 50 km2.  This 
management unit extends approximately 8 km north and south of the proposed pipeline and 3 km 
west, with a width varying with the along the non-linear coastline (Figure 4.10). 

The area where the Griffin pipeline is proposed to be developed is characterised as a non-designated 
area, or category D, according to EPA (2004a).  EPA guidance for these areas is as follows: 

1. Limited damage/loss of BPPH and/or their associated BPP communities may be acceptable where 
proponents can demonstrate that there are no feasible alternatives to avoid damage/loss and/or 
where proposals are consistent with relevant management plans or use of the management unit is 
consistent with a State Government decision (Cumulative loss threshold = 5% loss of BPPH). 

2. The EPA expects proponents to design proposals to minimise damage/loss and to develop and 
commit to the implementation of a comprehensive environmental management plan that provides 
a context for the development in relation to the management unit and the wider area, with an 
objective of protecting and maintaining ecosystem integrity. 

3. The acceptability of any damage/loss in these areas will be a judgement of the EPA. 

Historic losses of benthic primary producer habitat 

Millennium Inorganic Chemicals (MIC) began discharging process water in 1988 and Verve Energy 
began discharging saline cooling water in 1999.  Although the construction of these pipelines may 
have initially resulted in some loss of BPPH, there was no pre-impact assessment of loss that is 
consistent with EPA guidance and observations show that these pipelines have subsequently provided 
functional reef substrate for BPP.  As a result, it is difficult to conclude that there has been a material 
historic loss of BPPH associated with these pipelines. 
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Figure 4.10 Management unit 
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Worst-case habitat loss footprint 

Extrapolation of the 7.6 km2 mapped area to the Management Unit suggests that vegetated habitats 
would represent around 65% (or 3250 ha) of the seabed area in the management unit (based on 
inspection of the image which suggest that coverage would be similar throughout). 

The total length of pipeline from the shore to the end of the diffuser is approximately 650 m.  The 
potential disturbance corridor is based on a corridor 25 m wide from the shoreline to the 4 m depth 
contour where the groyne will be constructed (the pipeline will be buried in this same corridor).  This 
was calculated assuming a 6 m wide trench in the centre of the groyne and 9.5 m either side. 

The pipeline will gradually emerge from the seabed beyond the 4 m depth contour and will be fully 
exposed at the 6 m contour.  From the 6 m contour, the pipeline will be supported by 1.2 m square 
precast concrete blocks.  After the 4 m depth contour (approximately 230 m from shore) the 
disturbance corridor has allowed for 1 m either side of the 450 mm pipeline to take into account 
trenching and then concrete blocks.  This is a conservative estimate as most of the pipeline will be 
above the seabed.  The disturbance footprint is a total of 0.72 hectares that consists of 0.61 ha to the 
4 m depth contour and 0.11 ha from the 4 m contour to the end of the diffuser (Figure 4.8). 

Predicted potential habitat losses 

Placement of the predicted worst-case pipeline footprints over the mapped area allows for the 
maximum potential area of loss of each habitat type to be determined as shown in Table 4.6, also 
shown is an estimate of worst-case management unit scale losses based on extrapolated values. 

Table 4.6 Direct habitat loss estimates 

Habitat/Assemblage 

Worst-case Loss 

Area 
(ha) 

% of habitat within mapped area of 
management unit 

Estimated % of habitat within entire 
management unit based on 
extrapolated values 

Sand 0.512 0.189 0.029 

Seagrass/reef 0.079 0.017 0.003 

Reef 0.128 0.592 0.133 

TOTAL 0.719 0.798 0.164 

If no re-establishment occurs, it is estimated that up to 0.6% of vegetated habitats within the mapped 
area could be disturbed during construction of the pipeline.  However, based on experience with other 
pipelines in the area, similar communities to those currently found within adjacent reef habitats will 
rapidly (<12 months) re-establish onto the pipe and disturbed reef surfaces. 

It is shown that no more that 0.2% of any one habitat type (sand) will be lost within the mapped area.  
This in turn means that the cumulative losses of any one BPPH type in the management unit will fall 
significantly below the 5% loss threshold for high protection areas as set out in the guidance statement 
(EPA 2004a).  Therefore, this proposal would meet the EPA objective with regard to BPPH protection. 
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Coastal processes 

The construction of the outfall pipeline will require a temporary groyne to be built across the beach 
and into the surf zone.  The groyne will be in place for approximately 4 – 6 weeks.  Given that 
construction will not occur in the winter months, there is very limited risk of any significant 
interruption to long-shore transport of sand due to the groyne.  Any build-up of sand adjacent to the 
groyne will rapidly be redistributed upon removal of the groyne. 

The beach will be completely reinstated after construction has been completed, it will be graded to 
match the adjacent profile and all foreign material introduced will be removed. 

Generation of turbidity during construction 

The outfall pipeline will be an HDPE pipe of 450 mm diameter.  The construction approach for the 
pipeline will be directional drilling under the dunes then trenching across the beach and surf zone with 
the aid of a temporary groyne.  The pipeline will gradually emerge from the sandy seabed beyond the 
4 m depth contour, about 100 m from the beach.  The pipe will be supported on the seabed by pre-cast 
concrete blocks. 

The only requirement for underwater excavation is in the surf zone and burial out to the 4 m depth 
contour.  It is unlikely that blasting will be required in this area.  The volumes involved are small and 
all material will be backfilled in the location from which it was removed.  There will be some 
dispersal of material during construction; however, the potential impact on benthic habitat due to 
decreased light penetration from turbidity is low (see next section: Timing of construction to reduce 

impact on seagrass). 

No seagrass was observed on the pipeline route where excavation will be taking place (Figure 4.3).  
Some seagrass is located further offshore, where the pipeline will be supported by concrete blocks. 

The generation of turbidity during construction will at most, pose a negligible risk to adjacent seagrass 
health for the following reasons: 

• very short the construction period with pipeline installation expected to take about two to three 
weeks 

• all construction, from groyne construction to removal, is expected to be complete within two 
months 

• coastline is exposed to regular wind events that will act to rapidly dilute and disperse any 
turbidity 

• field surveys and observations have shown that local waters are often turbid inshore due to wave 
action 

• taking into consideration that the coastline is high energy and beach grain size consists of mostly 
coarse sand, there is unlikely to be a significant fraction of fines in the material excavated 

• there will not be a substantial period of post-construction turbidity as any major event, such as 
passage of storm fronts will rapidly remove and disperse any fines and re-sort material in the area 

• the local seagrass species are known to survive major shading events of substantially greater 
duration than the period of turbidity generation for this project. 
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Given the negligible level of risk, it was not considered necessary to model or monitor turbidity 
generation. 

Timing of construction to reduce impact on seagrass 

Until recently, the accepted approach to minimise risk of any turbidity-related impacts on seagrass was 
to carry out dredging between late autumn and early spring, when growth rates are lowest and food 
reserves (stored in seagrass rhizomes) are at their highest (which help seagrass cope with the low light 
levels over this period).  However, recent shading studies carried out on Amphibolis have found a 
greater impact when shading commenced in autumn than in spring (Oceanica 2008).  As the 
morphology and growth characteristics of Amphibolis and Posidonia are quite different, Posidonia 
may respond differently to turbidity. 

Construction will not occur during winter months due to the difficulty and safety issues posed by 
storm conditions and construction extending into autumn will be avoided to minimise shading impacts. 

Previous studies on light tolerance in seagrasses 

The seagrass species Posidonia angustifolia and P. sinuosa were described in 1979 and prior to this 
were known as narrow leaved forms of Posidonia australis (Cambridge & Kuo 1979).  The depth 
range of P. angustifolia is 2 – 35 m whereas P. australis and P. sinuosa occur from the low water 
mark to 15 m.  This indicates that P. angustifolia can survive at lower light levels than the other two 
species.  Meadows of P. sinuosa and P. angustifolia are known to occur at depths from 2 – 14 m in 
Geographe Bay, below 14 m seagrasses become sparse and patchy in distribution (D.A. Lord and 
Associates 1995).  During the habitat mapping survey of the area surrounding the proposed outfall, 
seagrasses observed were from the genus Posidonia, but were not identified to species level. 

Impacts upon marine fauna 

The major impact to marine mammals during the construction stage is likely to be noise.  As it is not 
anticipated that any blasting or pile driving will be required to take place, this risk is lessened.  Other 
impacts may be in relation to turbidity, boats in the water and the new objects placed on the seabed. 

If the area is being used as a calving area or migratory column, the potential displacement of large 
cetaceans from the immediate proposal area would be a temporary impact.  The pipeline placement is 
unlikely to impact the recovery of the population after construction (Oceanica 2008). 

The Southern Right Whale and the Humpback Whale will migrate and possibly calf in the waters 
around the outfall during the months of September to November. 

The expected increase in fish life associated with the installation of marine pipelines in the area may 
provide increased feeding opportunities for small cetaceans. 

Timing of construction to reduce impact on marine fauna 

Calving and migration times for cetaceans are presented in Table 4.7.  Construction during spring will 
be avoided to minimise impacts on calving and migration of cetaceans. 
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Table 4.7 Calving and migration times for cetaceans 

Cetacean Description of calving and migration times (months of the year) 

Bryde's Whale No information available 

Blue Whale Calving is likely to occur in productive tropical (northern) waters where the whales also feed.  No 
specific migration routes have been identified in the Australasian region

1 

Pygmy Right Whale No information available 

Southern Right Whale Calving not expected in area, migration possible in October
2
 

Dusky Dolphin The species is not known to be migratory, although there may be small seasonal movements and 
individuals may move long distances

3
 

Humpback Whale South-bound migration in September and October, south-bound migration and calving in October 
November

4 

Killer Whale, Orca Calving thought to take place in Antarctica, migration unknown but distribution of whale thought to be 
worldwide

5 

1. EPBC database 
2. Department for Environment and Heritage (South Australia), Southern Right Whale 
3. Review of the Conservation Status of Australia’s Smaller Whales and Dolphins 
4. DoIR, Location and estimated period of Humpback Whale activity in WA 
5. Australia’s Antarctic Division 
 

Closure of beach to recreational access during construction 

The construction period for the outfall will take approximately two months.  There will be temporary 
and localised restrictions of access to the area while construction is being undertaken.  Management of 
this minor aspect is outlined in the Marine Outfall Construction Management Plan in the CEMP 
(Appendix 1). 

Dune rehabilitation 

The pipeline will be installed using horizontal directional drilling through the dune and, as such, the 
impacts to the dune are expected to be minimal 

Following installation and burial of the pipeline, the beach and dunes will be returned to their natural 
state.  Griffin Power will implement a program of rehabilitation using local dune species that the 
pipeline passes through.  As the pipeline is proposed to pass through the dune in the vicinity of a blow-
out, the rehabilitation program may result in a dune that is more stable than exists at present. 

1.4.2 Operations 

Discharge modelling 

Overview 

The Griffin Power outfall ultimate design is to discharge up to 10 ML/d, with a salinity of 3 ppt, 
adjacent to the existing CPS and MIC outfalls.  However, discharge from the proposal will be 
0.7 ML/d at a salinity of 9.17 ppt.  The 10 ML/d at 3 ppt scenario was modelled in detail as 
representing a ‘worst case’ and the summarised results are presented below.  As the discharge 
temperature is close to ambient and significant levels of contaminants are not expected to be present in 
the discharge water, the issues requiring investigation and the approach are as follows: 

• the salinity difference between the discharge water and ambient sea water: investigated using 
near-field modelling 
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• the potential of the discharge to combine with or affect adjacent discharges: investigated using 
far-field modelling 

• concentrations of potential toxicants after initial dilution: investigated using near-field modelling. 

To predict the likely mixing and extent of the brackish water discharge, Oceanica (on behalf of Griffin 
Power) commissioned Asia Pacific Applied Science Associates (APASA) to undertake a detailed 
modelling study (Oceanica 2008).  Griffin Power purchased the right to use the Water Corporation 
model that had been developed and validated for investigation of the impacts of the adjacent Southern 
Seawater Desalination Plant. 

The APASA modelling report is included in the Oceanica report in Appendix 17 and contains 
information on: 

• the process of model validation against Water Corporation met-ocean data 

• the application of a US Environmental Protection Agency endorsed near-field model (UM3) to 
determine the initial dilution of the discharge based on the proposed diffuser configuration 

• the BFHYDRO predictions of time-varying far-field salinity for summer and autumn conditions. 

Initial dilution 

The initial dilution or near-field modelling was undertaken for 10 ML/d of blowdown with salinity of 
3 ppt into unstratified ambient sea water with salinity of 36 ppt (based on profile measurements 
collected in the region by Oceanica for Griffin Power and Water Corporation).  The lowest 5th 
percentile of measured currents (0.008 m/s) was used as the ambient current, taken as the worst-case 
scenario current. 

Summaries of the diffuser configuration, discharge characteristics and ambient water properties 
applied for the near-field modelling are presented in Table 4.8 through Table 4.10. 

The modelling showed that due to the high exit velocity (1.96 m/s through each port); the plume was 
initially driven by its own momentum horizontally from the outlet.  As the plume velocity decreased 
(within 1 m of the port opening), the buoyancy of the plume caused it to rise rapidly towards the water 
surface, while continually entraining and mixing with the receiving water. 

The APASA (Oceanica 2008) initial dilution model found that average dilution into a current of 
0.008 m/s would be approximately 1:190 within 6 m from the diffuser pipe, while the CEE (Oceanica 
2008) initial dilution modelling into still water reported an average initial dilution of 1:150 above the 
diffuser. 

A 1:150 – 1:190 fold dilution of 3 ppt discharge in ambient waters of 36 ppt equates to a salinity of at 
least 35.8 ppt on completion of initial dilution, or a difference of 0.2 ppt from ambient.  The EPA High 
Ecological Protection Guideline for salinity is 0.8 ppt from ambient concentrations; hence, the 
guideline is easily met.  Any toxicants of concern will also be diluted by the same amount. 
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Table 4.8 Diffuser configuration 

Component Configuration 

Port diameter 0.05 m 

Port orientation Horizontal 

Number of open ports 30 

Port spacing 3 m 

Depth of port below mean sea level (MSL) 9.15 m 

Depth of port above seabed 0.5 m 

Direction of ports North 

 

Table 4.9 Diffuser discharge characteristics  

Factor Value 

Maximum flow rate 10 ML/d (10,000 m3/d) 

Exit velocity through each port hole 1.96 m/s 

Salinity 3 ppt 

Temperature 24ºC (average) 

 

Table 4.10 Ambient water properties applied in near-field modelling 

Factor Value 

Summer 

• salinity 

• temperature 

 

36 ppt 
24ºC 

Current speed 0.008 m/s (5th percentile) 

Current direction North (1 Degree) 

 

Far-field modelling 

It is possible that the proximity of the cooling water discharges in this region may result in 
interference between discharges.  The potential for this was investigated with a validated far-field 
model (Appendix 17). 

The model results for the far-field simulations showed that once the jet and buoyancy phase had 
ceased, transport and dilution of the saline plume was primarily influenced by the wind-driven surface 
currents.  For the sample summer conditions (February 2000), the saline plume was predicted to 
advect to the north for the majority of the time.  Simulations using the sample autumn conditions 
(April 2000) yielded a similar outcome.  However, there were several instances of relatively long-term 
(days) current reversals that were attributed to changes in prevailing wind direction. 

Unlike initial dilution modelling, the far-field modelling also incorporates the effects of ‘build-up’ in 
calm periods or current reversals when the plume is doubled back on itself so that salinities may 
further decrease in these times. 



  

st rategen  Public Environmental Review 

TGG07066 Bluewaters Phases III and IV EIA Final.doc 4-193 Chapter 4 

The 50th percentile (median) salinity contours were generated for the summer and autumn current 
conditions (Figure 4.11 and Figure 4.12).  The 50th percentile contours are used for comparison with 
the Guidelines.  The results indicated that the area and extent of the 50th percentile salinities were very 
similar for both the summer and autumn conditions. 

As found with the initial dilution modelling, the fresher plume is highly diluted by the time it reaches 
the surface above the diffuser and the median salinity is within the EPA high protection requirements.  
The scale of any influence on median salinity beyond a maximum of 0.4 ppt is of the order of 50 m.  A 
50 m LEPA zone will be applied to the diffuser for management purposes. 

The modelling showed that there would not be any impact on the ability of operators of adjacent 
diffusers to meet their environmental requirements, as there would not be any effect on the median 
salinity in the vicinity of the outfalls.  On occasion, there could be times when parcels of slightly lower 
salinity (≈0.4 ppt) water are advected to adjacent outfalls.  Such events will be very rare but will not 
trigger non-compliance. 

The potential impacts from the construction and operation are considered to be non-significant if the 
appropriate management measures are implemented. 

Figure 4.11 Predicted 50th percentile salinity concentrations during February 2000 current 

conditions 

 

Note: the circular bands show the radii from centre of diffuser in meters. 
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Figure 4.12 Predicted 50th percentile salinity concentrations during April 2000 current 

conditions 

 

Note: the circular bands show the radii from centre of diffuser in meters. 
 

Assessment of discharge of 0.7 ML/d at salinity of 9.17 ppt 

Appendix 18 contains an updated assessment by Oceanica of the scenario of discharge of 0.7 ML/d at 
a salinity of 9.17 ppt as expected as a result of Bluewaters Phase III and IV proposal alone.  The 
assessment memo sets out information additional to that presented in Oceanica (2008), and this is 
presented in the following sections. 

Change to initial dilution 

The revised flow and salinity was modelled for discharge into seawater with salinity of 36 ppt using 
VPLUMES with zero current (i.e. the most conservative case possible) and in order to maintain the 
design exit velocity it was assumed that 28 of the 30 ports required for the design discharge of 
10 ML/d would be blanked off until the higher discharges are required to be made.  It was found that 
changing the salinity from 3 ppt to 9.17 ppt did not materially affect the initial dilution, with a slight 
decrease in dilution from 1:175 to 1:168; this is because the density difference between the plume at 
9.17 ppt and seawater at 36 ppt is still large and the high exit velocities have been maintained. 
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Conformance with EPA criteria and Proposed Licence conditions 

Salinity 

Other models (by Consulting Environmental Engineers and APASA) found that a 1:150 – 1:190 fold 
dilution of a 10 ML/d at 3 ppt discharge in ambient waters of 36 ppt equates to a salinity of 35.8 ppt 
on completion of initial dilution, or a difference of 0.2 ppt from ambient.  The EPA High Ecological 
Protection guideline for salinity is 0.8 ppt (EPA 2005) and this will be easily met with a more saline 
discharge as the difference is further reduced. 

Other water quality parameters 

Given that in future, additional flows may be added to the pipeline at varying salinities and 
temperatures, it is suggested that a conservative approach where the predicted worst case 1:150-fold 
initial dilution is used to devise licence limits for discharges to the Griffin Pipe.  The proposed limits 
are shown in Table 4.11 and are based on meeting High Ecological Protection EQG (EPA 2005) for 
10 ML/d flow after 1:150 dilution with seawater, the exceptions are mercury and cadmium, where 
Low Ecological Protection EQG need to be met in undiluted wastewater as these contaminants are 
known bio-accumulators (EPA 2005).  Because of the way the proposed licence limits have been 
calculated, with the exception of Cd and Hg, the concentration after dilution with seawater will equal 
the relevant EPA High Protection Guideline. 

Table 4.11 Proposed discharge licence limits based on worst case 1:150 initial dilution 

offshore 

Parameter 
Proposed Licence 

limits (mg/L) 
Seawater 

background (mg/L)
#
 

Concentration after 
initial dilution (mg/L) 

EPA guideline 
(mg/L)

##
 

TDS (mg/L) 9200.0 36000   

pH (units) 6.5 8.2   

Ammonia N (mg/L) 13.2 0.003 0.091 0.091 

Phosphate 2.0  0.0133  

Nitrate N (mg/L) 5.0 0.002 0.0353  

Arsenic (mg/L) 0.08 0.0018 0.0023 0.0023 

Cadmium (mg/L)
###

 0.00070 0.000005 0.00024 0.036 

Chromium VI (mg/L) 0.64 0.00015 0.0044 0.0044 

Cobalt (mg/L) 0.15 0.00001 0.001 0.001 

Copper (mg/L)* 0.12 0.00053 0.0013 0.00130 

Lead (mg/L) 0.66 0.00001 0.0044 0.0044 

Mercury (mg/L)
###

 0.0014 0.0000014 0.000011 0.0014 

Nickel (mg/L) 0.16 0.006 0.007 0.007 

Silver (mg/L) 0.21 0.0000007 0.0014 0.0014 

Vanadium (mg/L) 14.7 0.0019 0.1 0.1 

Zinc (mg/L) 2.2 0.0002 0.015 0.015 

#: Seawater from DEP (2005) where available otherwise literature values used. 
##: High Ecological Protection EQG with exception of Cd and HG where Low Ecological Protection EQG need 

to be met in discharge stream. 
###: Bioaccumulators need to be met in discharge. 
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1.5 PROPOSED MITIGATION/MANAGEMENT MEASURES 

Griffin Power has prepared and will implement a Marine Outfall Construction Management Plan that 
addresses management measures for construction and a Saline Water Disposal Management Plan that 
addresses management measures for operation, as outlined in the CEMP and the OEMP (Appendix 1 
and Appendix 2 respectively). 

1.5.1 Construction 

The outlet alignment has been selected to minimise loss of benthic primary producer habitat. 

Griffin Power proposes to rehabilitate the beach after construction and will stabilise and revegetate the 
foredune area and areas disturbed by construction with suitable local indigenous species.  It will also 
consult with local Aboriginal groups and obtain advice from the Department of Indigenous Affairs on 
work practices. 

Management will include: 

• consultation with local Aboriginal groups 

• survey the dune before construction through the dune commences 

• an Aboriginal Liaison Consultant will be involved in coordinating monitoring during earthworks. 

Griffin Power will minimise impacts of marine construction on benthic primary producer habitats, 
marine fauna, and water quality and ensure no hydrocarbon spills occur.  Further management will 
include: 

• construction will not occur during the autumn or winter months to minimise shading impacts on 
seagrass and will not occur during the spring months to minimise impacts to migrating and 
calving whales 

• construction impacts will be limited to the minimum width possible to complete the installation of 
the outlet 

• disturbance to the seabed will be restricted to the minimum width required for trenching and 
temporary storage of trench spoil 

• there will be no fuel transfers on the beach or in the ocean 

• if blasting is required, a Blasting Management Plan will be prepared in consultation with DEC 
and DEWHA to ensure no adverse impacts upon marine mammals and sharks. 

1.5.2 Operation 

A LEPA area will be established within 50 m of the diffuser and HEPA criteria will be applied at the 
LEPA boundary.  As such, annual water, sediment and mussel sampling will be carried out in the 
marine pipeline discharge area at specified sites and to specified criteria. 

In the absence of any identified EQGs or EQSs, the State Environmental (Cockburn Sound) Policy 
(EPA 2005) will be used where applicable.  Any exceedances of trigger values would be regarded as 
an “early warning” mechanism to initiate further investigation to assess whether a problem exists or 
not. 
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Quality criteria will involve the testing of physical and chemical stressors, contaminants in sediments 
and in mussels and the amount of toxicants in the water. 

In the event that contaminant concentrations (or loads) exceed the thresholds established in the final 
Licence, the following actions will be implemented: 

1. The data, Quality Assurance/Quality Control processes and application of the guidelines will be 
checked for accuracy. 

2. If there is no apparent reason for the exceedance (e.g. operational malfunction or introduction of 
new contaminant streams), additional sampling for the contaminant of concern will be undertaken 
as soon as practicable. 

3. If subsequent sampling demonstrates that exceedance is beyond doubt, DEC will be informed of 
the exceedance, the cause of the exceedance, any impacts and the next action to be taken as soon 
as practicable. 

4. If the exceedance is the result of normal operations, protocols set out in ANZECC/ARMCANZ 
(2000) will be followed, whereby ecotoxicity of the effluent following initial dilution will be 
established and results communicated to the DEC.  If unacceptable levels of toxicity are found, the 
proponent will modify operations to ensure that the approved objectives are met. 

5. If the exceedance is the result of operational malfunction, the proponent will immediately engage 
with DEC to present the extent of the problem and solutions to be implemented to ensure that the 
environment is protected from harm. 

A contingency plan will be developed for the event that contaminant concentrations (or loads) exceed 
the thresholds established in the final Licence.  The plan will be developed in consultation with the 
DEC and will address: 

• contaminants of concern 

• methods for calculating and reporting against the Licence values (i.e. annual averages or monthly 
medians, etc) 

• allowable durations of exceedance 

• time for response, based on the particular risk posed by a contaminant. 

1.6 ENVIRONMENTAL OUTCOME 

Based on the results of the near-field and far-field modelling work by Oceanica (2008), the 
disturbance to the BPPH within guideline parameters and the proposed management actions; saline 
wastewater disposal via an ocean outfall from Bluewaters will not adversely affect environmental 
values or the health, welfare and amenity of people and land uses. 

The construction activities will result in zero to minimal impact on the marine or shoreline 
environmental values. 



  

st rategen  Public Environmental Review 

TGG07066 Bluewaters Phases III and IV EIA Final.doc 4-198 Chapter 4 

2 TERRESTRIAL ENVIRONMENT 

2.1 EPA OBJECTIVE, KEY STATUTORY REQUIREMENTS AND ENVIRONMENTAL POLICY 

The EPA objective for impact on the terrestrial environment is: 

To maintain the abundance, diversity, geographic distribution and productivity of native flora and 

fauna at the species and ecosystem levels through the avoidance or management of adverse impacts 

and through improvement in knowledge. 

Griffin Power will comply with all Commonwealth and State legislation that applies to the Bluewaters 
Phase III and IV Expansion. 

Legislation relevant to vegetation management is: 

• Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act): protects matters of 
national environmental significance, including National Heritage Places 

• Environmental Protection Act 1986 (EP Act): Part IV defines the process of referral and 
assessment of proposals subject to formal assessment under the EP Act and Part V defines the 
process of issuing Works Approvals and licences 

• Conservation and Land Management Act 1984: governs the protection and management of 
national, marine, conservation and regional parks, State forests, and timber, nature, and marine 
nature reserves 

• Wildlife Conservation Act 1950: governs the protection of rare and endangered flora and fauna. 

2.2 DESCRIPTION OF FACTOR 

The pipeline will require a footprint of approximately 118 ha.  This was calculated on a 20 m wide 
construction corridor in non-vegetated areas along the route and 15 m wide in well-vegetated areas 
along the route.  Approximately 22 ha of previously cleared vegetation will be cleared for the 
construction of the proposal. 

2.3 SURVEYS/INVESTIGATIONS 

Mattiske Consulting Pty Ltd assessed and reported on the botanical values and the condition of the 
vegetation of the proposed pipeline corridor from Collie to the ocean outfall north of Bunbury 
(Mattiske 2008 [Appendix 5]).  The pipeline corridor was also surveyed to identify potential habitat 
trees for Carnaby’s and Baudin’s Black Cockatoos that may be impacted by the construction of the 
proposed pipeline (Strategen 2009 [Appendix 16]).  The following sections outline the findings 
presented by Mattiske (2008) and Strategen (2009). 



  

st rategen  Public Environmental Review 

TGG07066 Bluewaters Phases III and IV EIA Final.doc 4-199 Chapter 4 

2.3.1 Terrestrial vegetation and flora 

A total of 143 taxa (species, subspecies and varieties) from 46 families, 100 genera and species were 
recorded in the pipeline corridor.  A total of 21 introduced (exotic) taxa were recorded within the 
proposed pipeline route.  Three of these introduced species, Zantedeschia aethiopica, Asparagus 

asparagoides and Gomphocarpus fruticosus are listed as Declared Plant species pursuant to Section 37 
of the Agricultural and Related Resources Protection Act 1976 [WA] and according to the Declared 

Plants List (Department of Agriculture and Food 2008). 

No Declared Rare species pursuant to Subsection 2 of Section 23F of the Wildlife Conservation Act 

1950 or listed by the DEC were located during the survey. 

No Endangered or Vulnerable plant taxa, pursuant to section 179 of the EPBC Act, were located 
during the survey. 

During the survey, one Priority flora species (Calothamnus rupestris [Priority 4]) was recorded in a 
small remnant near the road verge on the Darling Scarp. 

At a local scale of mapping, ten site-vegetation types were defined and mapped (Table 4.12). 

Table 4.12 Vegetation types 

Vegetation type Description 

A1 Woodland to Open Forest of Eucalyptus patens – Eucalyptus rudis subsp. rudis - Corymbia calophylla over 
Astartea scoparia, Hakea varia, Hypocalymma angustifolium and Pteridium esculentum on upper swamps 
in valley systems. 

ST1  Open Forest of Eucalyptus marginata subsp. marginata – Corymbia calophylla over Bossiaea aquifolium, 
Bossiaea ornata, Hakea lissocarpha, Hovea chorizemifolia, Xanthorrhoea preissii, Leucopogon verticillatus 
and Leucopogon propinquus on sandy-gravelly soils. 

S1  Open Forest of Eucalyptus marginate subsp. marginata – Corymbia calophylla over Bossiaea ornata, 
Hakea lissocarpha, Hovea chorizemifolia, Leucopogon propinquus and Acacia stenoptera on sandy-
gravelly soils. 

T1 Open Forest of Eucalyptus marginata subsp. marginata – Corymbia calophylla with some Eucalyptus 
patens over Pteridium esculentum, Bossiaea aquifolium, Xanthorrhoea preissii, Leucopogon verticillatus, 
Clematis pubescens and Lasiopetalum floribundum on sandy-loam and gravelly soils.   

C1 Woodland of Corymbia calophylla over Acacia pulchella var. pulchella, Xanthorrhoea preissii over pastures 
and annual herbs on sandy-loams.  

R1 Woodland of Eucalyptus rudis subsp. rudis – Melaleuca rhaphiophylla over Acacia pulchella var. pulchella, 
Pteridium esculentum and Lepidosperma gladiatum on clay-loams on flats and creek lines.  

R2 Woodland of Eucalyptus rudis subsp. rudis – Melaleuca rhaphiophylla – Corymbia calophylla over Hakea 
varia, Xanthorrhoea preissii and Mesomelaena tetragona over a range of herbs on clay-loams on flats and 
creek lines.  

B1 Low Woodland of Banksia attenuata – Banksia ilicifolia – Banksia grandis -  Xylomelum occidentale over 
Acacia pulchella var. pulchella, Melaleuca thymoides, Hibbertia hypericoides, Adenanthos meisneri, 
Allocasuarina humilis and Stirlingia latifolia on deep leached grey sands.  

AF1 Woodland of Agonis flexuosa – Banksia grandis – Banksia ilicifolia over Acacia pulchella var. pulchella, 
Bossiaea ornata, Hibbertia hypericoides, Calytrix flavescens, Petrophile linearis, Hypocalymma 
angustifolium and Jacksonia furcellata on deeply leached sands.  

AF2 Woodland of Agonis flexuosa – Acacia rostellifera over Phyllanthus calycinus, Acanthocarpus preissii, 
Hardenbergia comptoniana, Hibbertia cuneiformis, Olearia axillaris, Rhagodia baccata subsp. baccata and 
Spyridium globulosum on deep coastal sands.  

“d”  Degraded community (A1d – degraded A1) 

D  Disturbed and cleared areas 

PL  Planted trees and pine plantations 
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The condition of the vegetation varied along the proposed route from completely degraded to very 
good, based on the Keighery (1994) scale. 

The survey area traverses three vegetation complexes within the Collie Basin and five vegetation 
complexes within the Darling Plateau, as defined in 1:250 000 mapping by Mattiske and Havel (1998) 
and eight vegetation complexes as defined by Heddle et al. (1980) on the Swan Coastal Plain.  The 
vegetation complexes vary in their representation (based on the data from the Forest Management Plan 
2004-2013 [Conservation Commission 2004], and Table 4.13). 

Table 4.13 Representation of vegetation complexes in formal and informal reserves 

Vegetation 

Code 
Vegetation Complex 

Pre-European 

Extent (ha) 

% in Formal and Informal 
Reserves 

Cr Cardiff 6236.45 14.47% 

Co Collie 11004.64 13.79% 

Mu Muja 10200.39 14.08% 

Yg1 Yarragil 80060.95 29.86% 

My1 Murray 68617.87 36.02% 

Lo Lowdon 17035.96 13.83% 

D1 Dwellingup 208270.9 14.68% 

DS Darling Scarp 29108.23 7.87% 

While available for the Perth Metropolitan areas, representation of the vegetation complexes was not 
available for the southern Swan Coastal Plain areas.  Essentially, all remnant areas on the Swan 
Coastal Plain that are relatively intact or in good condition are significant in a regional context, as the 
majority of the landscape has been cleared for agricultural, urban and industrial purposes. 

The majority of the communities on the Swan Coastal Plain along the proposed alignment are 
degraded.  The exceptions include the Banksia woodlands (B1) and the near coastal stands of Agonis 

flexuosa (AF1 and AF2).  In the latter cases, the impact is minimal as the pipeline follows an 
established clearing within the AF1 and AF2 communities.  Within the B1 community, the proposed 
clearing follows the fringes of the main coastal highway. 

The Marri (Corymbia calophylla) and Xanthorrhoea preissii present in the C1 community overlap 
with the SCP3c Threatened Ecological Community; however, as this community (C1) on the 
alignment is very degraded and highly modified, it can no longer be considered to be this ecological 
community (Mattiske 2008).  The stand as mapped occurs near the intersection of Coalfields Road and 
the Southwest Highway near a homestead and is degraded (Keighery scale of Degraded or “5” as 
designated on Figure 11). Therefore, based on the restricted size and the degree of modification, no 
plant communities listed as Threatened Ecological Communities by the Department of Environment 
and Conservation (2008) or under the EPBC Act, are considered to be present within the survey area. 

A photographic record of the pipeline alignment taken in May 2008 as presented in Mattiske (2008) is 
shown in Figure 4.13 through Figure 4.20. 
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Figure 4.13 Coastal Areas supporting Agonis flexuosa (AF2) 

 

Figure 4.14 Coastal Areas supporting Banksia species (B1) 
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Figure 4.15 Highly modified Marri Woodlands (Corymbia calophylla) near drains and 

agricultural areas (C1) 

 

Figure 4.16 Edge of Escarpment and Calothamnus rupestris (P4) 
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Figure 4.17 Largely cleared alignment through State Forest areas 

 

Figure 4.18 Small section of Vegetation Type (S1) within State Forest areas on Darling Plateau 
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Figure 4.19 Disturbed alignment on Darling Plateau near Collie 

 

Figure 4.20 Small section of Vegetation Type (T1) within State Forest areas on Darling Plateau 
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2.3.2 Terrestrial fauna 

The threatened and migratory species listed under the EPBC Act and the species listed under the 
Wildlife Conservation Act 1950 that can be found near the pipeline route are outlined in Table 4.14. 

Table 4.14 Threatened species under the EPBC Act and Wildlife Conservation Act 1950 

Species Common Name Status/Schedule 

Birds 

Calyptorhynchus latirostris Carnaby's Black Cockatoo, Short-billed Black Cockatoo Endangered/Schedule 1 

Macronectes giganteus  Southern Giant Petrel Endangered/Schedule 1 

Calyptorhynchus baudinii  Baudin's Black Cockatoo, Long-billed Black Cockatoo Vulnerable/Schedule 1 

Diomedea gibsoni  Gibson's Albatross Vulnerable/Schedule 1 

Macronectes halli Northern Giant Petrel  Vulnerable 

Thalassarche cauta   Shy Albatross Vulnerable/Schedule 1 

Haliaeetus leucogaster  White-bellied Sea-Eagle Migratory 

Merops ornatus  Rainbow Bee-eater Migratory 

Apus pacificus  Fork-tailed Swift Migratory 

Ardea alba  Great Egret, White Egret Migratory 

Ardea ibis  Cattle Egret Migratory 

Mammals 

Dasyurus geoffroii   Chuditch, Western Quoll Vulnerable 

Pseudocheirus occidentalis   Western Ringtail Possum Vulnerable 

Setonix brachyurus  Quokka Vulnerable 

A specific fauna survey, other than for Black Cockatoo habitat (Strategen 2009) has not been 
conducted as the vegetation along the route has been previously disturbed and its temporary clearing 
with subsequent rehabilitation is unlikely to significantly impact upon fauna. 

The Strategen (2009) survey of the pipeline route found that there are large trees with potential 
hollows on the edge of, or immediately adjacent to, the 20 m wide indicative pipeline route.  Most, if 
not all of these trees can be avoided in the detailed pipeline design and construction. 

2.4 POTENTIAL SOURCES OF IMPACT 

Construction activities associated with the outfall pipeline could have an effect on the spread of weeds 
and dieback in the region.  One Priority 4 species (Calothamnus rupestris) could also be affected by 
the construction of the outfall pipeline. 

2.5 ASSESSMENT OF POTENTIAL IMPACT 

No Declared Rare flora species pursuant to Subsection 2 of Section 23F of the Wildlife Conservation 

Act 1950, no species listed by the DEC, and no Endangered or Vulnerable plant taxa pursuant to 
section 179 of the EPBC Act, were located during the survey. 
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One Priority flora species, Calothamnus rupestris (P4) occurred in a small remnant near the road verge 
on the Darling Scarp.  This species is known from 46 records at the State Herbarium and is relatively 
widespread on granitic soils on the Darling Scarp and the northern Jarrah forest (DEC 2008).  This 
species has been extensively used in rehabilitation areas near the Darling Scarp and in gravel pits 
within the northern Jarrah forest.  These plants will be avoided by placing the proposed pipeline in the 
already cleared corridor near this remnant and by minimising the clearing of remnant vegetation in this 
area as far as practicable. 

The survey area traverses three vegetation complexes within the Collie Basin and five vegetation 
complexes within the Darling Plateau.  As the majority of the route is located in disturbed and highly 
modified environments, the impacts on these representative vegetation complexes is minimal. 

The mapping types within the Collie Basin and the Darling Plateau are represented within the nearby 
State Forest areas, whilst those on the Swan Coastal Plain are less well represented in reserves. 

Dieback is present in the valley systems within the Collie Basin and the forest and the woodland areas 
on the Darling Plateau.  Therefore, in areas where the proposed alignment passes through State Forest 
areas it is important that vehicle hygiene measures are maintained.  This is more to minimise the risk 
of additional introductions of Phytophthora as well as introduced species into the remnant vegetation 
areas.  Hygiene measures should also be maintained in the Banksia woodlands on the Swan Coastal 
Plain. 

There were no trees within the proposed alignment with nesting hollows or were large enough or old 
enough to form significant hollows in the near future.  This was expected as the majority of the 
alignment is largely already cleared for other infrastructure facilities.  The Marri and Banksia tree 
species adjacent to the route are used by the Black Cockatoo species for foraging and therefore every 
effort will be made to minimise the clearing of trees in the forest and woodland areas. 

A specific survey has not been conducted as the vegetation along the route has been previously 
disturbed and its clearing is unlikely to significantly impact upon fauna; however, strict management 
procedures for the construction of the pipeline is outlined in the CEMP (Appendix 1), which includes 
the management of fauna. 

2.6 PROPOSED MITIGATION/MANAGEMENT MEASURES 

Griffin Power has prepared and will implement a Flora and Vegetation Management Plan, a Fauna 
Management Plan and a Weed and Dieback Management Plan, along with other relevant management 
plans that address management measures for construction of the pipeline as presented in the CEMP 
(Appendix 1). 

2.6.1 Vegetation and flora 

Griffin Power will make every effort to minimise any disturbance to vegetation communities in areas 
that are not degraded, by implementing the following actions: 

1. Vegetation clearing will be kept to the minimum necessary for safe operations. 

2. Clearing limits will be marked on all design drawings and pegged in the field prior to any clearing 
works commencing. 

3. All topsoil will be stripped and stockpiled for rehabilitation of construction areas as outlined in 
the rehabilitation management plan contained in the CEMP. 
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4. Inclusion of environmental management component in the onsite induction program, outlining 
roles and responsibilities in restricting impacts to flora. 

5. Off-road driving outside the approved construction envelope will be strictly prohibited. 

6. The location of the recorded priority flora near the pipeline corridor will be recorded, flagged in 
the field as an area of reduced corridor width to minimise clearing, and construction staff advised 
to avoid working outside the delineated reduced corridor area. 

7. The fire management plan contained in the CEMP will be implemented to reduce the risk of 
unplanned fires and provide contingency measures to minimise any associated impacts. 

8. Hygiene measures will be implemented in accordance with the weed and dieback management 
plan contained in the CEMP to ensure that dieback and weed species are not spread as a result of 
construction activities. 

9. Prior to ground disturbing activities, the boundaries of the pipeline easement will be clearly 
delineated on the ground, together with any areas of disturbance outside the easements. 

10. There will not be any unauthorised disturbance of vegetation outside the delineated areas of 
disturbance. 

11. Clearing of native vegetation within the pipeline construction corridor will be limited to a width 
of 20 m, except where it passes through environmentally sensitive areas where it shall not exceed 
15 m without authorisation. 

12. All habitat trees flagged for either removal or branch trimming within DEC managed estate will 
require signoff by the local DEC district representative. 

13. Trimming of branches on vegetation overhanging the corridor will be undertaken in preference to 
whole tree removal. 

14. Trimming overhanging branches will be undertaken using the ‘three-cut’ method. 

15. No flora or vegetation outside approved areas will be removed or disturbed. 

16. Cleared vegetation and log debris will be stockpiled separately from topsoil, along the 
construction corridor. 

17. Stockpiles will be located adjacent to where vegetation has been cleared. 

18. Stockpiles will be located so as not to impede vehicles, wildlife, and surface drainage, and avoid 
damage to adjacent live vegetation. 

19. Stockpiled cleared or trimmed vegetation will be respread evenly across the pipeline construction 
right-of-way from which it was removed as soon as practicable after the completion of 
construction works. 

20. Vegetative material including logs and leaf litter will be respread to provide habitat. 

2.6.2 Fauna 

Griffin Power will make every effort to minimise any disturbance to fauna by implementing the 
following actions: 

1. Vehicle speeds will not exceed 60 km/h in the construction corridor or 5 km/hr in active 
construction areas 

2. Vehicle drivers and construction staff will arrange translocation (by authorised handlers) of fauna 
observed in construction areas 
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3. Significant habitat trees of sufficient age to form nesting hollows for hollow-nesting birds and 
mammals will be marked by the fauna handling team in accordance with advice to be obtained 
from DEC regional staff, prior to clearing and will not be felled except where they materially 
interfere with construction of the power station expansion or pipeline, or are a safety concern.  
Removal of trees with potential for use as habitat by Carnaby’s and Baudin’s Black Cockatoos 
will be specifically avoided. 

4. Fauna handlers are to inspect habitat trees for fauna immediately prior to felling and will be 
present during felling to translocate fauna as required 

5. Habitat trees that overhang the construction corridor will be pruned rather than removed (where 
practical) 

6. Any confirmed habitat trees to be impacted will be replaced by installation of artificial nesting 
boxes in appropriate nearby unaffected vegetated areas to a standard and in locations established 
in consultation with the DEC and DEWHA 

7. Pipes will be inspected for the presence of fauna prior to joining or welding and observed fauna 
will be removed by fauna handlers 

8. Welded or joined pipeline sections will be capped at end of shifts to prevent fauna entry 

9. Fauna shelters/refuges (eg: cardboard boxes, hessian bags, commercial egg cartons) will be 
placed in open trenches at intervals not exceeding 100 m unless alternative arrangements are 
agreed with DEC 

10. Trench plugs and fauna exit ramps will be installed at both ends of trenches at intervals not 
exceeding 1200 m and ramp slopes are not to exceed 45o unless alternative arrangements are 
agreed to with DEC 

11. Open trenches will be inspected and cleared by fauna handling teams within three hrs after 
sunrise 

12. Trench inspection procedures will ensure inspection of the entire base of the trench, with attention 
to evidence of burrowing reptiles, and inspection of all shelters/refuges 

13. Open trench lengths will not exceed lengths capable of being practically inspected and cleared in 
accordance with this plan by the available fauna teams at any time 

14. In all conservation areas and in vegetated bushland areas, trenches will not be left open during 
construction breaks that exceed three days duration 

15. Trench will be inspected by the construction contractor and cleared by a fauna handler half an 
hour prior to backfilling 

16. The open trench in the immediate vicinity of the pipe to be lowered in will be checked for fauna 
prior to lowering in 

17. The open trench in the immediate vicinity of the pipe to be lowered-in will be checked for fauna 
prior to backfill 

18. The occurrence of water in trenches will be managed by taking action to avoid the development 
of any individual water bodies longer than 100 m in length 

19. Where a trench contains water and is not dewatered, the trench will not remain open for longer 
than 7 days, except within wetlands and environmentally sensitive areas where it will not remain 
open for longer than 48 hours. 
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20. Records will be kept of all open trench open locations and timings, all inspections and fauna 
interactions, including species identification and actions taken. 

2.7 ENVIRONMENTAL OUTCOME 

Due to the relatively small area of vegetation to be cleared, its degraded condition and that most of the 
proposed route is within an existing easement, and with management as prescribed, the proposal will 
not adversely affect the abundance, diversity, geographic distribution and productivity of native flora 
and fauna. 
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Chapter 5 Matters of National Environmental 
Significance 

1 INTRODUCTION 

Griffin proposes to construct and operate Phase III and IV of Bluewaters (the proposal), which 
comprises two 208 MW (net output) base-load subcritical coal-fired power station units and a saline 
wastewater disposal pipeline and marine outfall to dispose of wastewater if alternative means of 
disposal are not available (Chapter 1 Sections 3.1 and 3.2). 

The preferred means of wastewater disposal are: 

• disposal through the existing Verve Energy pipeline and marine outfall (subject to the successful 
negotiation of access) 

• disposal to a water supply and wastewater disposal utility for the Collie Basin being proposed by 
the Department of Water. 

If the preferred means of wastewater disposal is not available, a new marine outfall and pipeline will 
be constructed adjacent to the existing Verve Energy marine outfall pipeline.  Griffin Power will 
utilise this facility to dispose wastewater into the Indian Ocean at Buffalo Road Beach (Chapter 4 
Section 1). 

Proposal construction and operation will involve the following activities (Chapter 1 Section 6): 

• earthworks and levelling of pastoral grazing land 

• construction of power station facilities 

• construction of a new marine outfall and pipeline, if required 

• coal combustion and steam generation 

• electricity generation 

• steam cooling 

• flue gas emissions 

• saline water discharge to a marine outfall 

• minor waste removal 

• coal and liquid fuel storage. 

Bluewaters has been designed to be developed in a modular fashion in order to grow with the demands 
of the WA electricity market.  Phases III and IV of the power station are to be located adjacent to, and 
will share infrastructure with, Phases I and II (each also 208 MW net output) (Figure 1.2). 
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The proposal will utilise 150 m stacks to disperse air emissions and will employ dry desulphurisation 
technology to reduce sulphur dioxide emissions (Chapter 3 Section 1).  The proposal is designed to be 
capable of adopting carbon capture technology (oxygen firing and carbon dioxide capture) when this 
technology becomes commercially viable. 

A saline wastewater disposal pipeline, (if required) will be located within an existing pipeline 
easement as described in Chapter 4 Section 1.  Wastewater from the power station cooling towers will 
pass through this pipeline and be discharged through an offshore outfall into the Indian Ocean at 
Buffalo Road Beach at a point near the existing Verve Energy outfall.  The pipeline will be buried and 
the land rehabilitated.  The salinity of the discharged water is expected to be about 20 ppt and at close 
to ambient temperature at the point of discharge. 
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2 MATTERS OF NATIONAL ENVIRONMENTAL SIGNIFICANCE 

While the search of listed threatened species in the vicinity of the proposal has revealed the following 
species (Table 5.1 and Table 5.2), there is expected to be little or no impact on them as the power 
station site is located in largely cleared pasture and the saline wastewater disposal pipeline and marine 
outfall will be constructed almost totally within an existing pipeline easement and operated in a 
manner such as to ensure no or low potential impact.  There is little or no terrestrial or marine habitat 
associated with the potential impact areas. 

Table 5.1 Threatened species under the EPBC Act 

Threatened Species Common Name Status Type of Presence 

Birds 

Calyptorhynchus latirostris Carnaby's Black Cockatoo, Short 
billed Black Cockatoo 

Endangered Species or species habitat likely to 
occur within area 

Macronectes giganteus  Southern Giant Petrel Endangered Species or species habitat may 
occur within area 

Calyptorhynchus baudinii  Baudin's Black Cockatoo, Long 
billed Black Cockatoo 

Vulnerable Species or species habitat likely to 
occur within area 

Diomedea gibsoni  Gibson's Albatross Vulnerable Species or species habitat may 
occur within area 

Macronectes halli Northern Giant Petrel  Vulnerable Species or species habitat may 
occur within area 

Thalassarche cauta   Shy Albatross Vulnerable Species or species habitat may 
occur within area 

Mammals 

Balaenoptera musculus  Blue Whale Endangered Species or species habitat may 
occur within area 

Eubalaena australis   Southern Right Whale Endangered Species or species habitat known to 
occur within area 

Megaptera novaeangliae  Humpback Whale Vulnerable Congregation or aggregation known 
to occur within area 

Neophoca cinerea  Australian Sea-lion Vulnerable Species or species habitat may 
occur within area 

Dasyurus geoffroii   Chuditch, Western Quoll Vulnerable Species or species habitat likely to 
occur within area 

Pseudocheirus occidentalis   Western Ringtail Possum Vulnerable Species or species habitat likely to 
occur within area 

Setonix brachyurus  Quokka Vulnerable Species or species habitat may 
occur within area 

Ray finned fishes 

Nannatherina balstoni  Balston's Pygmy Perch Vulnerable Species or species habitat may 
occur within area 

Sharks 

Carcharias taurus (west coast 
population) 

Grey Nurse Shark (west coast 
population) 

Vulnerable Species or species habitat may 
occur within area 

Carcharodon carcharias  Great White Shark Vulnerable Species or species habitat may 
occur within area 

Rhincodon typus  Whale Shark Vulnerable Species or species habitat may 
occur within area 
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Table 5.2 Migratory species 

Species  Common name Status Type of Presence 

Migratory Terrestrial Species 

Birds 

Haliaeetus leucogaster  White-bellied Sea-Eagle Migratory Species or species habitat likely to 
occur within area 

Merops ornatus  Rainbow Bee-eater Migratory Species or species habitat may 
occur within area 

Migratory Wetland Species 

Birds 

Ardea alba  Great Egret, White Egret Migratory Breeding likely to occur within area 

Ardea ibis  Cattle Egret Migratory Species or species habitat may 
occur within area 

Migratory Marine Birds 

Apus pacificus  Fork-tailed Swift Migratory Species or species habitat may 
occur within area 

Ardea alba  Great Egret, White Egret Migratory Breeding likely to occur within area 

Ardea ibis  Cattle Egret Migratory Species or species habitat may 
occur within area 

Diomedea gibsoni   Gibson's Albatross Migratory Species or species habitat may 
occur within area 

Macronectes giganteus  Southern Giant Petrel Migratory Species or species habitat may 
occur within area 

Macronectes halli  Northern Giant-Petrel Migratory Species or species habitat may 
occur within area 

Thalassarche cauta  Shy Albatross Migratory Species or species habitat may 
occur within area 

Migratory Marine Species 

Mammals 

Balaenoptera edeni  Bryde's Whale Migratory Species or species habitat may 
occur within area 

Balaenoptera musculus  Blue Whale Migratory Species or species habitat may 
occur within area 

Caperea marginata  Pygmy Right Whale Migratory Species or species habitat may 
occur within area 

Eubalaena australis  Southern Right Whale Migratory Species or species habitat known to 
occur within area 

Lagenorhynchus obscurus  Dusky Dolphin Migratory Species or species habitat may 
occur within area 

Megaptera novaeangliae  Humpback Whale Migratory Congregation or aggregation known 
to occur within area 

Orcinus orca  Killer Whale, Orca Migratory Species or species habitat may 
occur within area 

Sharks 

Carcharodon carcharias  Great White Shark Migratory Species or species habitat may 
occur within area 

Rhincodon typus  Whale Shark Migratory Species or species habitat may 
occur within area 
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2.1 TERRESTRIAL 

Potential impacts on terrestrial fauna from the proposal relate mainly to the direct and indirect impacts 
on vegetation.  Bamford (2005) identified that removal of trees within the proposal area may 
potentially affect fauna habitat, given the use of the trees by Black Cockatoos (Baudin’s and/or 
Carnaby’s) for nesting and foraging.  Clearing of vegetation may also contribute further to the spread 
of weeds on the site. 

The Rainbow Bee-eater (Merops ornatus) is listed as a migratory and marine species under the 
EPBC Act as occurring in the locality.  However, it is unlikely to be affected by the proposal as its 
habitat types and occurrence are extensive, and the species is widely distributed with high population 
numbers (see Chapter 3 Section 5.4 ([Terrestrial fauna]). 

The Chuditch (Dasyurus geoffroii) is a listed as a Vulnerable species under the EPBC Act and is 
becoming more common in the forested areas around Collie as a result of broad scale fox baiting.  The 
impact on the Chuditch is expected to be minor in terms of loss of any potential habitat at the power 
station site, and any habitat impacts on the saline wastewater pipeline route will only be temporary.  
There is potential for entrapment of animals in the pipeline trench during construction. 

2.2 MARINE 

Confirmed cetacean species at Binningup, approximately 6 km north of the proposed marine outfall 
pipe, include dolphins and southern right whales (Oceanica 2008).  Potential impacts on these marine 
fauna from the proposal relate to construction noise (Oceanica 2008).  Other impacts on marine fauna 
may be in relation to turbidity, the presence of boats in the water and new objects placed on the seabed 
(Oceanica 2008). 

For large cetaceans, there may be some displacement from the immediate area of the pipeline during 
construction if the area is being used as a calving area or migratory column (Oceanica 2008). 

The area may provide feeding opportunities for small cetaceans with the expected increase in fish life 
that is associated with the installation of marine pipelines (Oceanica 2008). 

2.3 POTENTIAL IMPACT ON MATTERS OF NATIONAL ENVIRONMENTAL SIGNIFICANCE 

The DEWHA assessment identified that the proposal may have a significant impact on some Matters 
of National Environmental Significance as: 

• construction of the power station generator units involves the clearing of remnant vegetation that 
is potential breeding habitat for the nationally threatened Baudin’s and Carnaby’s Black 
Cockatoos 

• construction of a proposed marine outfall has the potential to impact on migratory marine species, 
particularly cetaceans. 

The proposal was consequently determined to be a ‘controlled action’ under the EPBC Act. 
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3 ASSESSMENT OF POTENTIAL IMPACT 

3.1 TERRESTRIAL 

The site is within the Coolangatta Industrial Estate and is open grazing land devoid of any significant 
areas of trees or vegetation.  Eucalyptus species (Jarrah and Marri) dominate the vegetation that 
remains on-site.  4.27 ha of remnant vegetation removal will be required for the construction of the 
Phase III and IV generator units. 

The condition of trees within the proposal area is significantly degraded and of little conservation 
significance in their own right.  The remnant areas of vegetation are characterised by either a sparse or 
complete absence of under-storey, a dominance of weeds and evidence of considerable disturbance 
due to grazing. 

However, the Jarrah and Marri trees provide foraging habitat and may provide a nesting habitat for the 
threatened (vulnerable) Baudin’s Black Cockatoo and/or the threatened (endangered) Carnaby’s Black 
Cockatoo.  An inspection of the trees on the Coolangatta Industrial Estate was undertaken by Bamford 
Consulting Ecologists on 22 October 2005 (Appendix 15).  The ground level inspection identified 
trees that could be potentially used by Black Cockatoos for nesting.  The survey found 25 trees around 
the proposed Bluewaters site that had suitable hollows.  Seven of these have been removed for the 
Bluewaters Phases I and II generator units.  The Phase III and IV proposal will result in the removal of 
10 trees (Figure 3.37). 

The trees proposed to be removed, and an area of vegetation immediately to the south of the power 
station site were surveyed by Strategen in early 2009 to confirm whether they are being used as 
nesting habitat by Black Cockatoos, and the survey report (Strategen 2009) is presented in 
Appendix 16.  Most of the Coolangatta Industrial Estate is cleared agricultural land, and is surrounded 
by State Forest that provides good quality alternative habitat for fauna. 

Strategen (2009) reported that the 4 ha of vegetation within the Bluewaters property and immediately 
south of the proposed expansion, contains large trees with potential hollows that may be suitable as 
breeding habitat for black-cockatoos.  The 4 ha of vegetation, previously surveyed by Bamford (2005), 
to be partially cleared contains approximately 16 large trees with potential hollows, of which ten will 
be cleared, and the 4 ha area to the south to be conserved contains approximately 22 large trees with 
potential hollows.  Therefore, approximately 74% of the vegetation on the property suitable for black-
cockatoos breeding and foraging, will be conserved after construction of the Proposal. 

The proposed clearing of trees on the power station site  is not likely to affect the abundance or extent 
of black-cockatoos in the area as vegetation will be retained locally (on site) and there are also large 
areas of potential habitat nearby within State Forest. 

The Strategen (2009) survey of the pipeline route found that there are large trees with potential 
hollows on the edge of, or immediately adjacent to, the 20 m wide indicative pipeline route.  Most if 
not all of these trees can be avoided in the detailed pipeline design and construction. 

Any impacts associated with the saline wastewater pipeline will be limited and temporary as the 
alignment will be completely rehabilitated to its current condition. 
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3.2 MARINE 

The potential impacts of the proposal in the marine environment were comprehensively assessed by 
Oceanica (2008) and the full report is presented in Appendix 17 and a detailed summary provided in 
Chapter 4 Section 1. 

The outfall pipeline will enter the marine environment as a buried facility and will gradually emerge 
from the sandy seabed beyond the 4 m depth contour, about 100 m from the beach.  The pipe will be 
supported on the seabed by pre-cast concrete blocks.  The disturbance footprint is a total of 0.72 ha 
which consists of 0.61 ha to the 4 m depth contour and 0.11 ha from the 4 m contour to the end of the 
diffuser (Figure 4.8). 

The nature of construction works for the marine outfall pipeline is such that it is unlikely that any 
blasting or pile driving will be required and the risk of noise impacts to marine fauna is consequently 
low (Oceanica 2008).  If during geotechnical studies, blasting and pile driving are deemed to be 
required, a blasting management plan will be prepared in consultation with the DEC and DEWHA and 
will address the impacts of construction noise on marine mammals (Oceanica 2008). 

Other potential impacts to marine fauna relate to turbidity, the presence of boats in the water and new 
objects placed on the seabed (Oceanica 2008).  The potential for generation of turbidity and boats 
present in the water will be limited as the construction period will be less than two months.  The 
expected increase in fish life associated with the installation of marine pipelines may provide feeding 
opportunities for small cetaceans. 

The Southern Right Whale and the Humpback Whale will migrate and possibly calf in the waters 
around the outfall during the months of September to November.  If the area is being used as a calving 
area or migratory column, the potential displacement of large cetaceans from the immediate proposal 
area would be a temporary impact.  The pipeline placement is unlikely to impact the recovery of the 
population after construction (Oceanica 2008). 

Table 5.3 Calving and migration times for cetaceans 

Cetacean Description of calving and migration times (months of the year) 

Bryde's Whale No information available 

Blue Whale Calving is likely to occur in productive tropical (northern) waters where the whales also feed.  No 
specific migration routes have been identified in the Australasian region

1 

Pygmy Right Whale No information available 

Southern Right Whale Calving not expected in area, migration possible in October
2
 

Dusky Dolphin The species is not known to be migratory, although there may be small seasonal movements, and 
individuals may move long distances

3
 

Humpback Whale South bound migration in September and October, south bound migration and calving in October and 
November

4 

Killer Whale, Orca Calving thought to take place in Antarctica, migration unknown but distribution of whale thought to be 
worldwide

5 

1. EPBC database 
2. Department for Environment and Heritage (South Australia), Southern Right Whale 
3. Review of the Conservation Status of Australia’s Smaller Whales and Dolphins 
4. DoIR, Location and estimated period of Humpback Whale activity in WA 
5. Australia’s Antarctic Division 
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4 PROPOSED MITIGATION/MANAGEMENT MEASURES 

4.1 TERRESTRIAL 

Management of terrestrial impacts on vegetation and fauna will include: 

21. Prior to clearing, significant habitat trees of sufficient age to form nesting hollows for hollow-
nesting birds and mammals will be marked by the fauna handling team in accordance with advice 
to be obtained from DEC regional staff. 

1. Marked trees will not be felled except where they materially interfere with construction of the 
power station expansion or pipeline or are a safety concern. 

2. All habitat trees identified for felling within DEC managed estate will require signoff by the local 
DEC district representative. 

3. Fauna handlers to inspect habitat trees for fauna immediately prior to felling and will be present 
during felling to translocate fauna as required. 

4. Habitat trees that overhang construction areas will be pruned rather than removed (where 
practical). 

5. Any confirmed habitat trees to be impacted will be replaced by installation of artificial nesting 
boxes through an expansion of the current nesting box replacement program associated with the 
adjacent Ewington mine development. 

6. Daily early morning inspections (by experienced fauna handlers ) during construction of the 
saline wastewater pipeline trench will be undertaken to locate entrapped fauna and translocate 
them. 

7. Artificial nesting sites will be provided to a standard and in locations established in consultation 
with the DEC and DEWHA. 

The management plans relating to management of terrestrial impacts can be found in the Construction 
Environmental Management Plan (Appendix 1) and the Operation Environmental Management Plan 
(Appendix 2). 

4.2 MARINE 

Griffin Power will minimise impacts of marine construction on marine benthic primary producer 
habitats and marine water quality and ensure no hydrocarbon spills. 

Griffin Power will minimise impacts of marine construction on benthic primary producer habitats, 
marine fauna, and water quality and ensure no hydrocarbon spills.  Further management will include: 

1. Construction will not occur during the autumn or winter months to minimise shading impacts on 
seagrass and will not occur during the spring months to minimise impacts to migrating and 
calving whales. 

2. Construction impacts will be limited to the minimum width possible to complete the installation 
of the outlet. 

3. Disturbance to the seabed will be restricted to the minimum width required for trenching and 
temporary storage of trench spoil. 
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4. There will be no fuel transfers on the beach or in the ocean. 

5. If blasting is required, a Blasting Management Plan will be prepared in consultation with DEC 
and DEWHA to ensure no impacts upon marine mammals and sharks. 

The management plans relating to management of marine impacts can be found in the Construction 
Environmental Management Plan (Appendix 1) and the Operation Environmental Management Plan 
(Appendix 2). 
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5 PREDICTED ENVIRONMENTAL OUTCOME TO MATTERS OF NATIONAL 

ENVIRONMENTAL SIGNIFICANCE 

Due to the relatively small area of vegetation to be cleared, its degraded condition, the presence of  
State forest close to the proposal site and that a nesting box program can be implemented using the 
principles outlined for the Ewington I mine, the proposal will not adversely affect the abundance, 
diversity, geographic distribution and productivity of native flora and fauna. 

Based on outfall construction not occurring between the months of September to November, with 
management as proposed, the potential for construction of the proposal to significantly impact on 
migratory marine species, particularly cetaceans, will be negligible. 
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Chapter 6 Proposed environmental management 
program and environmental outcomes of project 

1 ENVIRONMENTAL MANAGEMENT FRAMEWORK 

1.1 PROPONENT’S ENVIRONMENTAL POLICY 

The Griffin Group environmental policy supports the concepts of environmental awareness and 
fairness.  In implementing this policy, Griffin Power has used ISO 14001 as the guiding standard for 
all Environmental Management Plans produced for the proposal. 

POLICY 

“It is Griffin Power’s Policy to promote environmental awareness to all its employees and strive for 

continuous improvement in reducing the impacts of its operations on the environment.” 

Griffin Power will: 

• comply with all laws, regulations and standards deemed to be applicable 

• ensure that it has appropriate management systems to identify, evaluate and mitigate the impacts 
of its operations 

• undertake research to resolve specific environmental problems 

• maintain open dialogue with Government and community regarding environmental performance 
and plans 

• review the outcomes from annual environmental audits with the view to assessing and 
implementing alternate products into its business, which are both environmentally and 
commercially responsible. 

1.2 ENVIRONMENTAL MANAGEMENT SYSTEM (EMS) 

Griffin Power has developed an EMS for Bluewaters Power Station that meets AS/NZS ISO 
14001:1996 for Bluewaters Phases I and II and covers all elements in the standard as a minimum, as 
well as the action items listed in the environmental commitments made with respect to those 
proposals.  In addition, Griffin Power currently implements a suite of environmental management 
plans for Bluewaters Phases I and II.  These plans have been adopted with appropriate modification to 
address the issues associated with Bluewaters Phases III and IV and consolidated into two plans, one 
relating to construction (Construction Environmental Management Plan [CEMP]) and the other to 
operation (Operation Environmental Management Plan [OEMP]).  The draft CEMP and OEMP are 
presented in Appendix 1 and Appendix 2 respectively, and address the matters as shown in Table 6.1. 

A separate Greenhouse Management Plan has been prepared and is presented in Appendix 3. 
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Table 6.1 Management Plans 

Construction Environmental Management Plan Operation Environmental Management Plan 

Flora and Vegetation Management Plan Air Quality Management Plan 

Weed and Dieback Management Plan Noise Management Plan  

Fauna Management Plan Water Supply Management Plan 

Waste Management Plan Water Resource Protection Management Plan 

Water Management Plan Hazardous Materials Management Plan 

Hazardous Materials Management Plan Waste Management Plan 

Fire Management Plan Ash Management Plan 

Noise Management Plan Saline Water Disposal Management Plan 

Soil Management Plan Greenhouse Gas Management Plan (separate document) 

Acid Sulphate Soil Management Plan  

Marine Outfall Construction Management Plan 

Rehabilitation Management Plan 
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2 KEY MANAGEMENT ACTIONS AND PROPOSED ENVIRONMENTAL 

CONDITIONS 

2.1 OVERVIEW 

Griffin Power has developed Key Management Actions and proposed environmental conditions to 
address the key environmental aspects of the proposed development.  These are proposed so as not to 
duplicate management requirements of other regulatory controls (e.g. EP Act Environmental Licence 
for prescribed premises).  It is proposed that these Key Management Actions be incorporated as 
environmental conditions into the approval instruments to apply to Bluewaters Phases III and IV 
Project.  The resulting proposed conditions associated with the EP Act Part IV Ministerial Statement 
and the EPBC Act Decision to Approve Taking of an Action are presented in Chapter 6 Section 2.2.3 
and Section 2.2.3 respectively. 

In addition to approval under Part IV of the EP Act and the EPBC Act, other approvals are and will be 
required for the operation of Bluewaters Phases III and IV.  A summary of these control instruments is 
contained in Chapter 6 Section 2.2.1. 

Impacts resulting from the proposal are small and/or temporary in nature, easily managed or have been 
mitigated to a substantial extent and residual environmental impacts are not expected to have an 
adverse effect on critical or high value assets.  Other than management of the impacts as proposed 
through the implementation of the management plans presented in the CEMP, OEMP and Greenhouse 
Gas Management Plan (Appendix 1, Appendix 2 and Appendix 3 respectively) and implementation of 
an artificial nesting box program to account for the loss of habitat trees utilised by Black Cockatoos at 
the Power Station site,  no other offsets are proposed with relation to any of the environmental impacts 
associated with the proposal. 

2.2 ENVIRONMENTAL MANAGEMENT COMMITMENTS 

This section outlines the controls that exist, or will be in place, to ensure environmental compliance 
and appropriate environmental management of Bluewaters Phases III and IV Project in regard to each 
environmental factor and aspect.  Key environmental requirements or controls are drawn from the 
following: 

• commitments and requirements under legislation other than the EP Act and EPBC Act 

• requirements under Part V of the EP Act (Works Approvals and Environmental Licences) 

• Environmental Conditions and Key Management Actions proposed for the Ministerial Statement 
under Part IV of the EP Act 

• Environmental Conditions and Key Management Actions proposed for the Decision to Approve 
the Taking of an Action under the EPBC Act. 

Griffin Power is required to comply with all relevant legislation and regulations as indicated in the 
relevant sections of this document.  The full suite of environmentally related statutes and regulations 
that apply to Bluewaters Phases III and IV Project are described in Chapter 1 Section 5. 
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2.2.1 Commitments and requirements under legislation other than the EP and 

EPBC Acts 

The major proponent management commitments and requirements under legislation other than the 
EPBC Act and Part V of the EP Act are listed in Table 6.2.  These are accordingly not considered to 
be appropriate for regulation under the provisions of the Ministerial Statement or Decision to Approve 
the Taking of an Action. 

Table 6.2 Major management commitments and requirements under legislation other than 

the EPBC Act and Part IV of the EP Act  

Factor Management commitments and requirements Applicable legislation 

Greenhouse gas 
emissions 

Griffin Power will comply with the reporting requirements of the 
National Greenhouse Gas Emissions Reporting Act 2007 with 
respect to GHG emissions, reductions, removals and offsets, and 
energy consumption and production. 

National Greenhouse Gas 
Emissions Reporting Act 2007 
(Commonwealth) 

Griffin Power will participate in the emissions trading scheme and all 
other relevant legislated requirements proposed under the 
Commonwealth Carbon Pollution Reduction Scheme. 

Legislation proposed under the 
Commonwealth Carbon 
Pollution Reduction Scheme 

Aboriginal 
heritage 

Griffin Power will comply with the requirements of the Aboriginal 
Heritage Act 1972 (WA). 

Aboriginal Heritage Act 1972 
(WA). 

Operational noise Griffin Power will comply with the Environmental Protection (Noise) 
Regulations 1997 (WA) for the construction and operation of the 
proposal. 

Environmental Protection 
(Noise) Regulations 1997 
(WA) 

Air emissions Griffin Power will comply with the conditions of the EP Act (WA) 
Part V Environmental Licence for the emission of potentially 
polluting substances into the atmosphere. 

Environmental Protection Act 
1986 (WA) 

Ash disposal Griffin Power will comply with the conditions of the EP Act (WA) 
Part V Environmental Licence for the disposal of ash. 

Marine discharge Griffin Power will comply with the conditions of the EP Act (WA) 
Part V Environmental Licence for the discharge of saline water into 
the marine environment. 

Waste disposal Griffin Power will comply with the conditions of the EP Act (WA) 
Part V Works Approval and Environmental Licence for the disposal 
of wastewater (sewage). 

Griffin Power will comply with the requirements of the Health Act 
1911 (WA) and the Health (Treatment of Sewage and Disposal of 
Effluent and Liquid Waste) Regulations 1974 (WA) for the disposal 
of wastewater (sewage). 

Health Act 1911 (WA) and the 
Health (Treatment of Sewage 
and Disposal of Effluent and 
Liquid Waste) Regulations 
1974 (WA) 

Griffin Power will comply with the requirements of the Environmental 
Protection (Controlled Waste) Regulations 2004 (WA) in relation to 
the transportation and disposal of ‘controlled’ (generally hazardous) 
wastes. 

Environmental Protection 
(Controlled Waste) 
Regulations 2004 (WA) 

Unauthorised 
discharges 

Griffin Power will comply with the requirements of the Environmental 
Protection (Unauthorised Discharges) Regulations 2004 (WA) with 
respect to materials that must not be burnt or discharged into the 
environment. 

Environmental Protection 
(Unauthorised Discharges) 
Regulations 2004 (WA) 

Water supply Griffin Power will comply with the requirements of the Rights in 
Water and Irrigation Act 1914 (WA). 

Rights in Water and Irrigation 
Act 1914 (WA) 

Fauna Griffin Power will ensure fauna is handled in accordance with the 
Fauna Management Plan contained in the CEMP (Appendix 1). 

Wildlife Conservation Act 1950 
(WA) 

Rare flora Griffin Power will obtain consent from the Minister for the 
Environment (WA) under Section 23F(4) of the Wildlife 
Conservation Act 1950 (WA) to take rare flora, if identified, and 
taking is required. 
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Factor Management commitments and requirements Applicable legislation 

Protected flora Griffin Power will obtain a Licence from the Minister for the 
Environment Western Australia under Section 23C(1) of the Wildlife 
Conservation Act 1950 (WA) to take protected flora from Crown 
Land, if identified, and taking is required. 

Seed collection for 
rehabilitation 

Griffin Power will obtain a Licence from the Department of 
Environment and Conservation (WA) or will engage a contractor (so 
licensed) under Section 88(1) of the Conservation and Land 
Management Act 1984 (WA) for the collection of seed for 
rehabilitation from land vested with the Conservation Commission of 
Western Australia. 

Conservation and Land 
Management Act 1984 (WA) 

Watercourses Griffin Power will obtain a Permit under Section 17 of the Rights in 
Water and Irrigation Act 1914 (WA) from the Department of Water 
Western Australia to interfere with the beds or banks of 
watercourses for the installation of infrastructure. 

Rights in Water and Irrigation 
Act 1914 (WA) 

Fire management Griffin Power will comply with requirements of the Aboriginal 
Heritage Act 1972 (WA) through implementation of the Fire 
Management Plan in the CEMP (Appendix 1). 

Bush Fires Act 1954 (WA) 

Dangerous goods Griffin Power will obtain a Licence issued by the Chief Inspector of 
the Department of Consumer and Employment Protection (WA) 
under the Dangerous Goods Safety Act 2004 (WA) prior to storage 
of dangerous goods. 

The Hazardous Materials Storage and Spill Response Management 
Plans contained within the CEMP (Appendix 1) and OEMP 
(Appendix 2) will be implemented. 

Dangerous Goods Safety Act 
2004 (WA) 

Explosives Griffin Power will comply with the requirements of the Dangerous 
Goods Safety (Explosives) Regulations 2007 (WA) for the storage 
and use of explosives. 

Dangerous Goods Safety 
(Explosives) Regulations 2007 
(WA) 

 

2.2.2 Part V of the EP Act (Works Approvals and Environmental Licences) 

Bluewaters Phases I and II are licensed as Category 52, 53 and 67 prescribed premises under Part V of 
the EP Act.  The proposed development will not alter the prescribed premise category.  Environmental 
Licences under Part V of the EP Act are expected to apply to air emissions, ash disposal, wastewater 
(sewage) disposal and saline water discharge (should the marine outfall included in the proposal be 
required).  Works Approvals under Part V of the EP Act will be required in relation to construction of 
the generator units, and flyash disposal. 

2.2.3 Environmental Conditions and Key Management Actions proposed under 

Part IV of the EP Act 

Key Management Actions have been developed to address the key environmental aspects of the 
proposed development.  The proposed Key Management Actions are not intended to duplicate 
management requirements that may be imposed through other regulatory controls (e.g. EP Act Part V 
Environmental Licences for prescribed premises). 

Griffin Power proposes the Environmental Conditions presented in Table 6.3 for the management of 
Bluewaters Phases III and IV Project for inclusion in the Ministerial Statement.  These conditions 
incorporate the Key Management Actions. 
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Table 6.3 Proposed environmental conditions – EP Act Ministerial Statement 

Factor Objective Action Timing 

Overall proposal 

Compliance 
reporting 

To report environmental 
compliance and 
performance 

A compliance report shall be submitted to the CEO of the Department of Environment and Conservation 
prior to 1 December each year, that identifies compliance with each Ministerial Condition (including 
monitoring data collected under any condition) of the Statement for the preceding period of 1 July to 
30 June.  The compliance report shall address: 

• the status of implementation of the proposal as defined in Schedule 1 of this statement 

• evidence of compliance with the conditions 

• performance of the Construction and Operational Environmental Management Plans. 

Annually following 
issue of the 
Ministerial Statement 

Preliminary 
Decommissioning 
Plan 

To minimise 
environmental impacts 
from decommissioning  

Within six months following commencement of construction, the proponent shall prepare a Preliminary 
Decommissioning Plan, which provides the framework to ensure that the site is left in an environmentally 
acceptable condition to the requirements of the Minister for the Environment on advice of the 
Environmental Protection Authority. 

The Preliminary Decommissioning Plan shall address: 

• conceptual plans for the removal or, if appropriate, retention of plant and infrastructure 

• the long-term management of ground and surface water systems and marine systems affected by 
the power station generating units, waste disposal areas and associated infrastructure 

• a conceptual rehabilitation plan for all disturbed areas and a description of a process to agree on the 
end land use(s) with all stakeholders 

• a conceptual plan for a care and maintenance phase 

• management of potentially polluting materials to avoid the creation of contaminated areas. 

Within six months 
following 
commencement of 
construction 
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Factor Objective Action Timing 

Final 
Decommissioning 
Plan 

At least 12 months prior to the anticipated date of decommissioning, or at a time agreed with the 
Environmental Protection Authority, the proponent shall prepare a Final Decommissioning Plan designed 
to ensure that the site is left in an environmentally acceptable condition to the requirements of the 
Minister for the Environment on advice of the Environmental Protection Authority. 

The Final Decommissioning Plan shall address: 

• removal, or if appropriate, retention of plant and infrastructure in consultation with relevant 
stakeholders 

• the long-term management of ground and surface water systems and marine systems affected by 
the power station generating units, waste disposal areas and associated infrastructure 

• rehabilitation of all disturbed areas to a standard suitable for the agreed new land use(s) 

• identification of contaminated areas, including provision of evidence of notification and proposed 
management measures to relevant statutory authorities. 

At least 12 months 
prior to the 
anticipated date of 
decommissioning 

The proponent shall implement the Final Decommissioning Plan until such time as the Minster for the 
Environment determines, on advice of the Environmental Protection Authority, that the proponent’s 
decommissioning responsibilities have been fulfilled. 

During 
decommissioning 

The proponent shall make the Final Decommissioning Plan publicly available. During 
decommissioning 

Power Station Generating Units 

General To minimise 
environmental impacts 
from construction 
activities  

The following management plans contained within the Construction Environmental Management Plan 
shall be implemented: 

• Flora and Vegetation Management Plan 

• Weed and Dieback Management Plan 

• Fauna Management Plan 

• Waste Management Plan 

• Water Management Plan 

• Hazardous Materials Management Plan 

• Fire Management Plan 

• Noise Management Plan. 

During construction 
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Factor Objective Action Timing 

To minimise 
environmental impacts 
from operational 
activities  

The following management plans within the Operation Environmental Management Plan shall be 
implemented: 

• Air Quality Management Plan 

• Noise Management Plan 

• Water Supply Management Plan 

• Water Resource Protection Management Plan 

• Hazardous Materials Management Plan 

• Waste Management Plan 

• Ash Management Plan 

• Saline Wastewater Disposal Management Plan. 

During operation 

Public availability To inform the public of 
the management of 
construction and 
operational activities  

The Construction Environmental Management Plan shall be made publicly available on the Griffin Power 
website. 

Prior to and during 
construction 

The Operation Environmental Management Plan shall be made publicly available on the Griffin Power 
website. 

Prior to operation 
commencing and 
during operation 

Greenhouse gas 
emissions 

To reduce greenhouse 
gas emissions to as low 
a level as practicable. 

Design and implement thermal efficiency design and operating goals consistent with the Australian 
Greenhouse Office Technical Efficiency Guidelines. 

During design, 
construction, and 
operation 

Design the power station units to facilitate future capture of greenhouse gases, to the extent practicable, 
given the developing state of the technology. 

During final design 

The Greenhouse Gas Management Plan shall be implemented. During operation 

Report annually on consideration of available practicable technologies to reduce greenhouse gas 
emissions that could be implemented, any measures actually implemented, together with expected and 
measured associated changes in greenhouse gas emission levels. 

During operation 

Support research associated with carbon capture and/or storage options. During operation 

Air emissions To ensure that air 
emissions from the 
ongoing operation of the 
power station are 
minimised to as low a 
level as is practicable. 

Use a combination of best practicable technology appropriate to the size of the plant to minimise the 
production and release of atmospheric pollutants from the plant and include the following emission 
controls: 

• low NOx burners 

• fabric filters 

• desulphurisation of the fuel and/or the flue gas. 

During construction 

Maintain and operate the above emission controls. During operation 
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Factor Objective Action Timing 

To ensure that high 
quality data are 
available to model and 
verify ambient air quality  

Undertake a quarterly stack monitoring program for particulates, nitrous oxides, sulphur dioxide and 
carbon monoxide, volatile organic compounds, volumetric flow rate and stack temperature to verify 
emission rates. 

During operation 

Undertake an annual stack monitoring program for metals, for National Pollution Inventory reporting. During operation 

Make the stack monitoring results publicly available. Within one month 

Noise To avoid unacceptable 
environmental impacts 
from noise  

The proposal shall be designed and operated to meet the requirements of the Environmental Protection 
(Noise) Regulations 1997 (WA). 

Prior to and during 
construction 

Vegetation 
disturbance 

To avoid unacceptable 
environmental impacts 
on vegetation and flora  

Vegetation clearing shall be kept to the minimum necessary for safe operations.  Clearing limits shall be 
marked on all design drawings and pegged in the field prior to any clearing works commencing. 

Prior to and during 
construction 

To ensure that dieback 
and weed species are 
not spread as a result of 
construction activities  

Hygiene measures shall be implemented in accordance with the Weed and Dieback Management Plan 
contained in the Construction Environmental Management Plan. 

During construction 

Fauna To minimise impact on 
rare or endangered 
fauna  

No habitat trees, or parts of habitat trees, other than those that materially interfere with construction are to 
be removed. 

During construction 

All identified habitat trees required to be removed are replaced by approved artificial nesting boxes in 
consultation with the Department of Environment and Conservation. 

During construction 

Saline wastewater 
discharge 

To ensure that the 
discharge of saline 
wastewater does not 
cause unauthorised 
pollution  

Saline wastewater shall be disposed of to a marine discharge pipeline operated either by the proponent, 
or by a third party, in accordance with the requirements of the relevant Environmental Licence(s). 

During operation 
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Factor Objective Action Timing 

Saline wastewater disposal facility 

General To minimise 
environmental impacts 
from construction 
activities 

The following management plans contained within the Construction Environmental Management Plan 
shall be implemented: 

• Flora and Vegetation Management Plan 

• Weed and Dieback Management Plan 

• Fauna Management Plan 

• Waste Management Plan 

• Fire Management Plan 

• Noise Management Plan 

• Soil Management Plan 

• Acid Sulphate Soil Management Plan 

• Marine Outfall Construction Management Plan (if facility constructed by proponent) 

• Rehabilitation Management Plan. 

During construction 

To minimise 
environmental impacts 
from operational 
activities 

The Saline Wastewater Disposal Management Plan contained within the Operation Environmental 
Management Plan shall be implemented. 

During operation 

Terrestrial fauna 
(if saline 
wastewater 
disposed of via a 
facility operated 
by the proponent) 

To minimise impact on 
rare or endangered 
fauna  

Fauna trapped within open trenches shall be cleared and recorded by a suitably trained fauna clearing 
person(s) no later than three hours after sunrise. 

During pipeline 
construction 

The open trenches shall also be cleared and recorded by a suitably trained fauna clearing person(s) 
within one hour prior to backfilling of the trench. 

During pipeline 
construction 

The fauna clearing person(s) shall be experienced in the following: 

• fauna identification, capture and handling (including venomous snakes) 

• identification of tracks, scats, burrows and nests of conservation significant species 

• assessing injured fauna for suitability for release, rehabilitation or euthanasia 

• fauna vouchering 

• familiarity with the ecology of the species that may be encountered in order to be able to 
appropriately translocate the fauna encountered 

• performing euthanasia. 

During pipeline 
construction 

Open trench lengths shall not exceed a length capable of being inspected and cleared by the fauna 
clearing person(s) within the required times. 

During pipeline 
construction 
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Factor Objective Action Timing 

The proponent shall monitor weather forecasts through the Bureau of Meteorology and in the event of a 
weather forecast indicating rainfall sufficient to cause flooding of trenches or drowning of fauna trapped in 
trenches, the proponent shall, in consultation with the Department of Environment and Conservation, 
backfill all lengths of open trench with a potential to be flooded or cause drowning of fauna. 

During pipeline 
construction 

The proponent shall produce a report on fauna management associated with construction of the saltwater 
disposal pipeline within one month of completion of construction. 

The report shall include, but not necessarily be limited to the following: 

• details of all fauna inspections 

• number and species of fauna cleared from trenches 

• fauna interactions 

• fauna mortalities 

• all actions taken. 

Within one month of 
completion of 
construction 

The fauna management report shall be made publicly available in a manner approved by the CEO of the 
Department of Environment and Conservation. 

Within one month of 
completion of 
construction 

Vegetation 
disturbance 

To avoid unacceptable 
environmental impacts 
on vegetation and flora  

Prior to ground disturbing activities, the boundaries of the pipeline easement shall be clearly delineated 
on the ground, together with any areas of disturbance outside the easements. 

Prior and during 
construction 

There shall not be any disturbance of vegetation outside the delineated areas of disturbance unless 
authorised by the Minister for the Environment. 

During construction 

Clearing of native vegetation within the pipeline construction corridor shall be limited to a width of 30 m, 
except where it passes through environmentally sensitive areas where it shall not exceed 20 m without 
the authorisation of the Minister for the Environment. 

During construction 

To ensure that dieback 
and weed species are 
not spread as a result of 
construction activities  

Hygiene measures shall be implemented in accordance with the Weed and Dieback Management Plan 
contained in the Construction Environmental Management Plan. 

During pipeline 
construction 

Acid sulphate 
soils (if saline 
wastewater 
disposed of via a 
facility operated 
by the proponent) 

To minimise the 
potential for acid 
generation as a result of 
pipeline trench 
excavation  

Prior to commencement of soil disturbance or dewatering associated with construction of the saline 
wastewater pipeline, the proponent shall identify areas of low, medium and high risk of acid sulphate soil 
occurrence along the pipeline alignment. 

During pipeline 
construction 

Prior to commencement of soil disturbance or dewatering associated with construction of the saline 
wastewater pipeline, the proponent shall undertake field investigations within areas identified as being of 
medium or higher risk of acid sulphate soil occurrence along the pipeline alignment. 

During pipeline 
construction 

Prior to commencement of soil disturbance or dewatering associated with construction of the saline 
wastewater pipeline, the proponent shall prepare an acid sulphate soil and dewatering treatment program 
for the areas of medium or higher risk of acid sulphate soil occurrence, based on the results of the field 
investigations, to the satisfaction of the Department of Environment and Conservation. 

During pipeline 
construction 
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Factor Objective Action Timing 

The proponent shall implement the acid sulphate soil and dewatering treatment program for the areas of 
medium or higher risk of acid sulphate soil occurrence. 

During pipeline 
construction 

Soils in the medium-low risk areas shall be in-field tested at the time of excavation for field pH (pHF) and 
field pH after oxidation with hydrogen peroxide (pHFOX) at a rate of 1 sample per 200 m

3
 of soil excavated. 

During pipeline 
construction 

Soils excavated from the medium-low areas do not require active treatment or management unless in-
field testing indicates that pHF<4 and pHFOX<3.  If pHF<4 and pHFOX<3 then the soils shall be: 

• underlain by a 0.1 m guard layer of AgLime or equivalent before being re-emplaced in the trench, or 

• uniformly treated with sufficient neutralising agent using an alternative method approved by the 
Department of Environment and Conservation. 

During pipeline 
construction 

Note: Acid sulphate soil treatment is only required if the soils are excavated from below the watertable, or if dewatering is 
undertaken to create a dry trench 

Rehabilitation To re-establish 
vegetation and 
associated habitat areas 
to the condition that it 
was in prior to 
disturbance or better, 
and to control sediment 
and erosion  

The proponent shall implement a rehabilitation program as prescribed in the Rehabilitation Management 
Plan contained in the Construction Environmental Management Plan, including implementation of 
relevant aspects of the Weed and Dieback Management Plan and the Soil Management Plan. 

Immediately following 
pipeline construction 

The proponent shall manage rehabilitation of the pipeline construction corridor until the rehabilitation 
criteria in the Rehabilitation Management Plan contained in the Construction Environmental Management 
Plan have been achieved. 

Following pipeline 
construction 

Saline wastewater 
discharge (if 
disposed of via a 
facility operated 
by the proponent) 

To minimise the 
environmental impacts 
of construction of the 
marine outfall  

Construction of the marine outfall shall not occur during the autumn or winter months to minimise shading 
impacts on seagrass and will not occur during the spring months to minimise impacts to migrating and 
calving whales. 

During outfall 
construction 

Disturbance to the seabed shall be restricted to the minimum width required for trenching and temporary 
storage of trench spoil. 

During outfall 
construction 

Trench spoil is to be replaced in the trench following laying of the outfall pipeline. During outfall 
construction 

Turbidity is to be continuously monitored during construction of the marine outfall, at sites to be 
determined in consultation with the Department of Environment and Conservation.  If turbidity exceeds 
that level, then construction shall be halted until the turbidity returns below the relevant level. 

During outfall 
construction 

If geotechnical investigations indicate that hard material is present that requires blasting, a Blast 
Management Plan shall be developed in consultation with the Department of Environment and 
Conservation and local government authority.  The Blast Management Plan shall include a prescribed 
distance beyond which no significant effect would be experienced by marine mammals or sharks, if 
present. 

During outfall 
construction 

The proponent shall monitor the presence of marine mammals or sharks if the blasting is to be carried out 
and shall cease blasting if mammals or sharks are present within the prescribed distance of the blast site, 
either immediately prior to or during blasting operations. 

During outfall 
construction 
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Factor Objective Action Timing 

To ensure that the 
discharge of saline 
wastewater does not 
cause unauthorised 
pollution  

Saline wastewater shall be disposed of in accordance with the requirements of the relevant 
Environmental Licence(s). 

During operation 

To ensure that any 
pipeline leaks are 
identified and remedied  

Pressure in the saline wastewater pipeline shall be continuously monitored at the power station with 
alarms set to alert the operator if pressure drops below a threshold value indicating a leak. 

During operation 

If pipeline pressure indicates a leak, the proponent shall implement the contingency actions set out in the 
Saline Water Disposal Management Plan contained within the Operation Environmental Management 
Plan. 

During operation 

To ensure that high 
quality data are 
available to assess 
marine impacts  

The proponent shall undertake the monitoring program set out in the Saline Water Disposal Management 
Plan contained within the Operation Environmental Management Plan. 

During operation 
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2.2.4 Environmental Conditions and Key Management Actions proposed under 

the EPBC Act 

Key Management Actions have been developed to address the matters of National Environmental 
Significance and are proposed for incorporation into the Decision to Approve the Taking of an Action 
under the EPBC Act.  The proposed Key Management Actions do not duplicate management 
requirements imposed through other regulatory controls (e.g. Part V Environmental Licence for 
prescribed premises).  These Key Management Actions are presented in Table 6.4. 
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Table 6.4 Proposed environmental conditions – EPBC Act Decision to Approve the Taking of an Action 

Factor Objective Action Timing 

Listed threatened 
species and 
communities 

To minimise the impacts 
of clearing remnant 
vegetation that is 
potential breeding 
habitat for the Baudin’s 
and Carnaby’s Black 
Cockatoos 

Vegetation clearing will be kept to the minimum necessary for safe operations.  Clearing limits will be 
marked on all design drawings and pegged in the field prior to any clearing works commencing. 

During construction 

No habitat trees, or parts of habitat trees, other than those that materially interfere with construction are to 
be removed. 

During construction 

All identified habitat trees required to be removed are replaced by approved artificial nesting boxes in 
consultation with the Department of the Environment, Water, Heritage and the Arts. 

During construction 

Listed migratory 
species 

To minimise the impact 
of construction of the 
marine saline 
wastewater outfall on 
migratory marine 
species, particularly 
cetaceans 

If geotechnical investigations indicate that hard material is present that requires blasting then a Blast 
Management Plan will be developed in consultation with the Department of the Environment, Water, 
Heritage and the Arts.  The Blast Management Plan will include a prescribed distance beyond which no 
significant effect would be experienced by marine mammals or sharks, if present. 

During construction 

The proponent shall monitor the presence of marine mammals or sharks if blasting is to be carried out 
and shall cease blasting if mammals or sharks are present within the prescribed distance of the blast site, 
either immediately prior to or during blasting operations. 

During construction 

Compliance 
auditing and 
reporting 

To report environmental 
compliance 

By July 1 each year after the commencement of construction, the person taking the action must provide a 
report addressing compliance with each of the conditions in the Decision to Approve Taking of an Action. 

Annually following 
issue of the Decision 
to Approve Taking of 
an Action 

To audit environmental 
compliance 

Upon the direction of the Minister, the person taking the action must ensure that an independent audit of 
compliance with the conditions of approval is conducted and a report submitted to the Minister.  The 
independent auditor must be approved by the Minister prior to the commencement of the audit.  Audit 
criteria must be agreed to by the Minister and the audit report must address the criteria to the satisfaction 
of the Minister. 

When so directed 

Proposal 
implementation 

To ensure proposal is 
implemented within 
reasonable period 
following approval 

If, at any time after five years from the date of this approval, the Minister notifies the person taking the 
action in writing that the Minister is not satisfied that there has been substantial commencement of  the 
Bluewaters Phase III and IV expansion, the expansion must not thereafter be commenced without the 
written agreement of the Minister. 

After five years of 
date of approval 
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3 SUMMARY OF POTENTIAL IMPACTS AND MANAGEMENT MEASURES 

Table 6.5 presents a summary of potential impacts and proposed management measures applicable to 
the key environmental factors considered in this environmental impact assessment, together with an 
outline of the expected environmental outcome. 
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Table 6.5 Summary of potential impacts and management measures 

Key Environmental 
Factor 

Management Objectives Potential Impacts Key Management Measures Expected Outcome 

Generator Units 

Air Quality Ensure that gaseous emissions from 
this Proposal in isolation and in 
combination with emissions from 
neighbouring sources and background 
concentrations meet acceptable 
criteria for ambient ground level 
concentrations, and ensure that all 
reasonable and practicable measures 
are taken to minimise emissions. 

Atmospheric emissions from the 
proposed power station are oxides of 
nitrogen (NOx), sulphur dioxide (SO2), 
carbon monoxide (CO), particulate 
matter and minor emissions of metals 
and organics.  Increased coal and 
flyash throughput could also create 
additional dust.  

Other significant sources of NOx, CO, 
SO2 and particulate matter in the Collie 
region are:  

� Collie Power Station 

� Muja Power Stations 

� Worsley Alumina Refinery 

� open-cut mines in the area, being a 
source of particulates. 

NOTE; CO2 emissions are considered 
under the Greenhouse Gas Factor. 

Measures such as incorporation of 
desulphurisation technologies, the 
preparedness for incorporating carbon 
capture technology will be 
implemented to minimise discharges 
of atmospheric pollutants.  This will be 
undertaken in accordance with the 
requirements of EPA Guidance No. 55 
on "Best Practice”. 

An Air Quality Management Plan has 
been included as part of the 
Operational environmental 
Management Plan. 

Emission monitoring would be 
undertaken following the 
commissioning of the power station to 
verify the assumptions made in the 
modelling assessment.  Monitoring of 
NOx, SO2 and particulate emissions 
from the stacks would be undertaken 
as a minimum on a routine basis. 

Dust management strategies are 
included as part of the site 
Construction Environmental 
Management Plan. 

Based on the results of modelling and 
a screening health assessment, 
emissions to air from the proposal will 
not lead to an increase in the ambient 
concentration of air contaminants that 
will breach NEPM guidelines at 
sensitive premises.  Rather, the 
proposal will produce lower ground 
level concentrations of emitted 
material than Bluewaters Phases I and 
II alone as the stack configurations 
have been changed and the Phase III 
and IV generating units will be fitted 
with desulphurisation technology. 

There will not be any adverse effects 
on native vegetation from SO2 and 
NOx emissions from the proposal. 

With respect to health impacts, the 
proposal will likely have no impact on 
the existing status quo. 
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Key Environmental 
Factor 

Management Objectives Potential Impacts Key Management Measures Expected Outcome 

Noise Ensure that noise impacts emanating 
from the proposed plant comply with 
statutory requirements specified in the 
Environmental Protection (Noise) 
Regulations 1997. 

Noise attenuation measures will be 
incorporated into the design and 
implemented to ensure the regulated 
levels are met at the boundaries of the 
35 dB(A) Special Control Area.  This 
may require further noise attenuation 
facilities to be fitted to the Bluewaters 
Phase I and II units currently under 
construction. 

Noise monitoring will be undertaken 
following the commissioning of the 
project to ensure compliance with the 
noise regulations is achieved. 

Noise impacts will be managed to 
ensure compliance with the 35 dBA 
boundary set for the site. 

A Noise Management Plan has been 
included in the Operational 
Environment Management Plan. 

Noise levels from operation of the 
proposal will comply with the target 30 
dB(A) at residential locations as per 
the Environmental Protection (Noise) 
Regulations 1997 under all conditions.  
Noise attenuation measures will 
ensure that the noise levels will not 
significantly exceed 35 dB(A) at the 
SCA boundary near the Collie – 
Williams Road. 

Noise attenuation measures will be 
incorporated into the design and 
implemented to ensure the regulated 
levels are met at the boundaries of the 
35 dB(A) Special Control Area.  This 
may require further noise attenuation 
facilities to be fitted to the Bluewaters 
Phase I and II units currently under 
construction. 

Noise monitoring will be undertaken 
following the commissioning of the 
project to ensure compliance with the 
noise regulations is achieved. 

Noise impacts will be managed to 
ensure compliance with the 35 dBA 
boundary set for the site. 

A Noise Management Plan has been 
included in the Operational 
Environment Management Plan. 

Greenhouse Gas 
Emissions 

Ensure that potential greenhouse gas 
emissions are adequately addressed 
in the planning/design and operation of 
the proposed power station. 

The following management strategies 
will be implemented: 

� implement best practicable thermal 
efficiency design and operating goals 

� design of the facility to enable 
carbon capture technology to be 
retrofitted when it becomes viable 

� participate in the Emissions Trading 
Scheme under the national Carbon 
Pollution Reduction Scheme. 

A Greenhouse Gas Management Plan 
has been prepared. 

The proposed power station is the 
optimum configuration presently 
available to meet the SWIS 
requirements with minimum GHG 
emission potential.  The incorporation 
of carbon capture readiness will 
ensure that the proposal can 
contribute appropriately to the national 
abatement of GHG emissions, in line 
with the overall aspirational State 
Government GHG reduction targets, 
as and when these technologies 
become commercially applicable. 

The following management strategies 
will be implemented: 

� implement best practicable thermal 
efficiency design and operating goals 

� design of the facility to enable 
carbon capture technology to be 
retrofitted when it becomes viable 

� participate in the Emissions Trading 
Scheme under the national Carbon 
Pollution Reduction Scheme. 

A Greenhouse Gas Management Plan 
has been prepared. 
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Key Environmental 
Factor 

Management Objectives Potential Impacts Key Management Measures Expected Outcome 

Water Resources Minimise the impact on natural water 
resources by minimising water 
consumption and reusing wastewater 
where feasible. 

The availability of water in the Collie 
Basin has been the subject of several 
reviews over recent years.  
Groundwater provides the major 
source of water to the coalmines, 
power stations, domestic and stock 
watering, and maintains the river pools 
and associated environment.  All the 
mines extend below the water table 
and dewatering of the aquifers has 
taken place for many decades. 

Groundwater currently serves as the 
water supply to power stations from 
both mine dewatering operations and 
water supply wellfields. 

The proposed power station expansion 
requires an average 6.5 GL/yr 
(depending on the water quality, and 
plant availability). 

It is proposed to utilise mine 
dewatering water that will be available 
to meet the full demand of the plant 
during the initial phase of the project 
life.  The potential environmental 
impacts of use of this water are 
negligible.  The longer term prognosis 
for availability of dewater product is 
uncertain and contingency plans will 
be necessary to ensure security of 
supply. 

If a water supply utility (as proposed 
by the Department of Water) begins 
operation in the Collie Basin, the 
Proposal would source water from that 
utility as an alternative to mine 
dewatering, if required. 

The water requirements for the 
proposal will be nominally supplied 
from mine dewatering, unless a water 
distribution and disposal utility 
commences operation in the Collie 
Basin as proposed by the DoW, in 
which case water would be taken from 
that utility under contract.  
Infrastructure such as pipelines and 
storage ponds in place for Bluewaters 
Phases I and II will be shared and do 
not form part of this proposal.  Power 
stations in the Collie region currently 
operate under the WA Cabinet 
approved principle that the primary 
use of groundwater resources (via 
mine dewatering) in the area is for 
power generation (CWAG 1996, 
1999). 

However, as there is some uncertainty 
on the part of the Department of Water 
as to the ability of mine dewatering to 
provide a reliable supply for the life of 
the project, particularly in the out 
years, a water supply strategy has 
been developed to address this issue. 

Griffin Power would comply with future 
alternative management strategies 
adopted by Government. 

The water supply strategy for the 
expansion is in accordance with the 
EPA objective for this factor.  The 
environmental outcome is expected to 
be within the outcomes currently 
approved for the mining operations as 
the source of water supply to the 
project. 

The water resource pollution potential 
of the project is limited and 
management of potentially polluting 
substances will be undertaken to 
prevent discharge of contaminated 
water to the environment and to 
maximise the potential for reuse. 
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Key Environmental 
Factor 

Management Objectives Potential Impacts Key Management Measures Expected Outcome 

Terrestrial 
Environment 

Maintain the abundance, diversity and 
geographic distribution of terrestrial 
fauna. 

Protect Specially Protected 
(Threatened) Fauna, consistent with 
provisions of Wildlife Conservation Act 
1950. 

Maintain the abundance, species 
diversity, geographic distribution and 
productivity of vegetation communities. 

Protect Declared Rare and Priority 
Flora, consistent with the provisions of 
the Wildlife Conservation Act 1950. 

No significant impacts on terrestrial 
fauna are expected at the plant site as 
it is largely cleared. 

The vegetation contains several 
potential habitat trees for two listed 
threatened species: Baudin’s Black 
Cockatoo and Carnaby’s Black 
Cockatoo.  Ten potential habitat trees 
will be removed from the plant site as 
a consequence of the Proposal. 

There may also be indirect impacts on 
fauna in habitat adjacent to the site 
from factors such as noise. 

The remnant vegetation has been 
surveyed to confirm the presence of 
the habitat trees, and replacement 
artificial nesting boxes will be 
constructed and placed within nearby 
suitably vegetated areas, in 
consultation with the Department of 
Environment and Conservation and 
the Department of the Environment, 
Water, Heritage and the Arts. 

Due to the relatively small area of 
vegetation to be cleared, its degraded 
condition, proximity to State Forest 
and that a nesting box program can be 
implemented using the principles 
outlined for the Ewington I mine, the 
proposal will not adversely affect the 
abundance, diversity, geographic 
distribution and productivity of native 
flora and fauna. 

Saline Wastewater Disposal; 

Marine Environment Maintain the marine ecological 
integrity and biodiversity. 

Ensure that any impacts on locally 
significant marine communities are 
avoided. 

The volume of saline wastewater 
generated from the proposed 
expansion would depend on the 
quality of supply water.  It is 
anticipated about 700 kL/d 
(0.25 GL/yr) of wastewater of salinity 
less than 20 000 mg/L would be 
discharged as a direct discharge from 
the proposal. 

Modelling and subsequent monitoring 
of the effects of wastewater 
discharged into the marine 
environment has demonstrated that 
adequate dilution can be achieved to 
meet environmental guidelines based 
on a 99% level of protection. 

Construction impacts on the shoreline 
and seabed will be temporary and 
managed to ensure minimal to zero 
impact on sensitive marine species. 

The marine outfall location and diffuser 
will be designed to ensure 
environmental guidelines will be met, 
based on a 99% level of protection. 

Discharges will comply with any 
required environmental licences. 

A Marine Outfall Construction 
Management Plan has been 
developed as part of the Construction 
Environmental Management Plan to 
ensure mitigation of construction 
impacts. 

A Saline Wastewater Management 
Plan has been developed as part of 
the Operational Environmental 
Management Plan.  This includes 
design strategies for the pipeline and 
various monitoring strategies for the 
saline discharge line. 

The construction activities will result in 
zero to minimal impact on the marine 
or shoreline environmental values. 

Based on the results of the near-field 
and far-field modelling, the disturbance 
to the BPPH within guideline 
parameters and the proposed 
management actions; saline 
wastewater disposal via an ocean 
outfall from Bluewaters will not 
adversely affect environmental values 
or the health, welfare and amenity of 
people and land uses. 
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Key Environmental 
Factor 

Management Objectives Potential Impacts Key Management Measures Expected Outcome 

Terrestrial 
Environment 

Maintain the abundance, diversity and 
geographic distribution of terrestrial 
fauna. 

Protect Specially Protected 
(Threatened) Fauna, consistent with 
provisions of Wildlife Conservation Act 
1950. 

Maintain the abundance, species 
diversity, geographic distribution and 
productivity of vegetation communities. 

Protect Declared Rare and Priority 
Flora, consistent with the provisions of 
the Wildlife Conservation Act 1950. 

The terrestrial impacts of the pipeline 
will be of a temporary nature, in an 
area previously disturbed for the 
construction of the Collie A saline 
wastewater discharge pipeline.  There 
were no trees within the proposed 
alignment with nesting hollows or were 
large enough or old enough to form 
significant habitat hollows in the near 
future.  Marri and Banksia tree species 
adjacent to the route are used by the 
Black Cockatoo species for foraging 
and will be avoided by the pipeline 
alignment. 

Strict management procedures for the 
construction of the pipeline are 
outlined in the Construction 
Environmental Management Plan.  
These include the following specific 
management plans: 

� Flora and Vegetation Management 
Plan 

� Weed and Dieback Management 
Plan 

� Fauna Management Plan 

� Soil Management Plan 

� Acid Sulphate Soil Management 
Plan 

� Rehabilitation Management Plan  

Due to the relatively small area of 
vegetation to be cleared, its degraded 
condition and that most of the 
proposed route is within an existing 
easement, and with management as 
prescribed, the proposal will not 
adversely affect the abundance, 
diversity, geographic distribution and 
productivity of native flora and fauna. 
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4 CONCLUSIONS 

Griffin Power 3 Pty Ltd, as proponent for the Bluewaters Phase III and IV expansion, considers that 
the construction and operation of the proposal provides an important and timely contribution to a 
balanced portfolio of energy sources contributing electricity to the South West Interconnected System 
to ensure energy security for the south west of the Western Australia.  The proposal incorporates 
world best environmental management practice in terms of the generation technology appropriate to 
the size of the facility (best in class).  The proposal incorporates world best management practice 
facilities to manage the impacts associated with the key environmental factors.  Desulphurisation 
technology will be used to reduce sulphur dioxide emissions and the plant will be designed so that 
carbon capture technology can be utilised when the technology becomes commercially viable. 

With the exception of the saline wastewater marine disposal facility (if required), the proposal is 
essentially a replication of the approved Bluewaters Phase I and II generating units.  The saline 
wastewater marine disposal facility is similar in nature to the currently operating facility associated 
with the Collie Power Station.  As a consequence, all of the potential environmental impacts and their 
management are well understood, and the proposed management actions are based on these 
understandings. 

The key environmental factors identified by Griffin Power, Government agencies and the community 
in relation to the Bluewaters Phases III and IV proposal are: 

• air emissions 

• noise immissions 

• water supply 

• marine discharges 

• greenhouse gas emissions 

• terrestrial environment (Power Station site and pipeline construction). 

The level of assessment of the proposal has been set by the Environmental Protection Authority as 
Public Environmental Review with an eight week public comment period, under Part IV of the 
Environmental Protection Act 1986.  The Federal Minister for the Environment has determined that 
the proposal is a ‘controlled action’ under the Environment Protection and Biodiversity Conservation 

Act 1999, as the project is considered likely to have a significant impact: 

• on listed threatened species and communities through the impacts of clearing of remnant 
vegetation that is potential breeding habitat for the Baudin’s and Carnaby’s Black Cockatoos 

• on migratory marine species, particularly cetaceans,  as a result of construction of the marine 
saline wastewater outfall. 

The proposal is being assessed under the bilateral agreement between the State and Federal 
Governments. 

This PER describes the impacts of the proposal and for each factor discusses: 

• the EPA objective for that factor 

• a description of the factor 



   

st rategen  Public Environmental Review 

TGG07066 Bluewaters Phases III and IV EIA Final.doc 6-243 Chapter 6 

• the potential impacts 

• proposed mitigation/management measures 

• the expected environmental outcome. 

The assessment of the key factors is discussed in detail in Chapter 3 with respect to the generating 
units component of the proposal, and in Chapter 4 with respect to the saline wastewater disposal 
facility if disposal is not to be via the preferred methods of discharge through the existing Collie A 
Power Station marine outfall or a wastewater disposal utility as proposed by the Department of Water. 

The key factors to be managed to ensure impacts are small and/or temporary are as follows: 

4.1 AIR EMISSIONS 

The proposal will involve replacement of the individual 100 m high stacks for the Bluewaters Phase I 
and II generating units with two 150 m stacks as shared infrastructure for the combined emissions of 
the four generator units.  In addition, desulphurisation technology will be used to reduce sulphur 
dioxide emissions. 

Air emission modelling was undertaken for a range of scenarios, including operation of the Muja A 
and B power stations.  The modelling results indicate the following with respect to sulphur dioxide 
emissions: 

1. The maximum 1-hour averaged ground level concentrations of sulphur dioxide are predicted to 
exceed the NEPM standard over a large area around the Muja Power Station (all scenarios) and to 
the northeast of Collie for the scenario not including Bluewaters III and IV.  It should be noted 
that there are predicted exceedances of the NEPM 1-hour standard at a number of the residential 
receptors considered as part of the Screening Health Risk Assessment. 

2. The maximum 1-hour average ground level concentration of sulphur dioxide predicted across the 
entire model domain was 1 661 µg/m3 for all of the scenarios modelled with the primary 
contributor being the Muja Power Station emissions. 

3. The predicted 9th highest 1-hour average ground level concentrations of sulphur dioxide comply 
with the NEPM standard except for an area around the Muja Power Station for all of the proposed 
operating scenarios considered as part of the cumulative modelling. 

4. The development of Bluewaters III and IV (that results in the discharge of the Bluewaters I and II 
emissions via the new 150 m stacks) is predicted to reduce the ground level concentrations 
attributable to Bluewaters I and II as currently approved (i.e. 100 m stacks).  The Bluewaters 
Expansion is not predicted to result in any exceedances of the NEPM standard to the northeast of 
Collie as predicted for the baseline scenario (i.e. without the Bluewaters Phase III and IV 
Expansion).  These reductions in the predicted ground level concentrations occur as a result of the 
improvement in the dispersion characteristics of the Bluewaters I and II emissions due to the 
increased stack height and improvement in plume buoyancy achieved by combining the flue gas 
streams. 

5. The development of Bluewaters Phases III and IV is generally predicted to result in no change, or 
a reduction in the predicted maximum 1-hour and 24-hour, and annual average ground level 
concentrations at the discrete receptors compared to the baseline scenario, as follows: 

• predicted reductions in the maximum 1-hour average ground level concentrations are most 
evident in the vicinity of the northeast of Collie and the Collie Power Station, with up to a 
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33% reduction in the maximum 1-hour average ground level concentration predicted for the 
Collie (North-East) receptor location 

• no increase in the predicted model domain maximum 1-hour average ground level 
concentration for any of the proposed operating scenarios 

• little change in the maximum predicted 24-hour average ground level concentrations at all 
receptors with the cumulative impacts predicted to remain well below the NEPM 24-hour 
standard except in the vicinity of the Muja Power Station 

• the annual average ground level concentrations are predicted to decrease by up to 10.2% 
(Collie North-East receptor location) at all of the discrete receptor locations considered in the 
modelling as a result of the proposed Bluewaters Expansion. 

Reductions in the cumulative impacts associated with implementation of the proposal occurs as a 
result of an improvement in the dispersion characteristics of the Bluewaters Phases I and II emissions 
due to the increased stack height, and improvement in plume buoyancy achieved by combining the 
flue gas streams. 

Cumulative impacts of other criteria pollutants 

The cumulative impacts arising from emissions of NOx, PM10, PM2.5, CO and O3 from the proposal 
and other regional emission sources (i.e. existing and approved industry in the Collie region) have 
been modelled.  The modelling results indicate the following: 

1. The maximum and 99.5th predicted 24-hour average ground level concentrations of PM10 are 
predicted to exceed the NEPM standard for all of the receptor locations with the exception of the 
99.5th predicted 24-hour average concentration for the Collie North receptor.  The predicted 
PM10 ground level concentrations are dominated by the impacts resulting from the emissions 
from the Muja A and B power station. 

2. The maximum and 99.5th predicted 24-hour average ground level concentrations of PM2.5 are 
predicted to exceed the NEPM standard for a number of receptor locations.  As for PM10, the 
predicted PM2.5 ground level concentrations are dominated by the impacts resulting from the 
emissions from the Muja A and B power station. 

3. The predicted ground level concentrations of nitrogen dioxide, carbon monoxide, and ozone 
along with the annual average concentrations for PM2.5 are predicted to comfortably comply with 
the relevant NEPM ambient air quality guidelines across the entire modelled domain, as follows: 

• nitrogen dioxide equal to 23% (1-hour) and 4% (annual) of the NEPM standards 

• PM2.5 equal to a maximum of 57% (with Muja A and B included; but only 2% without 
Muja A and B included) of the annual reporting standard 

• carbon monoxide equal to 2% (8-hour) of the NEPM standard; and − ozone equal to 49% (1-
hour) of the NEPM standard. 

The ground level concentrations of the emissions at sensitive receptor sites will be less than the 
concentrations expected from the Bluewaters Phase I and II generating units as a result of the higher 
stacks and greater buoyancy of the plume. 

A cumulative air quality modelling study of all existing, approved and known potential future 
contributors of emissions to the Collie airshed is being undertaken as a separate joint exercise between 
Griffin Power 3 Pty Ltd will undertake a new cumulative air emission study which will include 
emissions from the Perdaman Chemicals & Fertiliser Pty Ltd Collie Urea Project and the Muja A and 
B power stations.  The cumulative air emission study will be based on a model agreed by the 
Department of Environment and Conservation Air Quality Management Branch.  The study will be 
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undertaken as a separate joint exercise between Griffin Power and Perdaman Chemicals & Fertiliser.  
The study report will be provided to the EPA to enable the EPA to assess this Bluewaters proposal and 
other future proposals in this context, and to enable the EPA to advise Government on the future 
management issues within the Collie airshed.  The report will be made public. 

Screening health risk assessment 

The key findings of a screening-level health risk assessment concluded that the predicted cumulative 
impacts arising from the Bluewaters III and IV Power Station result in little to no change to the acute, 
chronic non-carcinogenic health effects and incremental carcinogenic risk in the Collie region.  The 
modelling results also indicate that the emissions from Muja A and B are predicted to have significant 
impacts over the modelling domain primarily due to the emissions of particulates (both PM10 and 
PM2.5), beryllium and PAHs that are high as there is no particulate scrubbing on the Muja A and B 
emissions prior to discharge. 

As with any risk evaluation, there are areas of uncertainty in this screening assessment.  To ensure that 
potential risks are not underestimated, conservative assumptions were used to characterise exposure 
and toxicity where possible.  Due to the resultant compounding of conservatism, it is considered likely 
that the quantitative risk indicators calculated in the screening assessment over-estimate potential 
health risks in the Collie region associated with the emissions from the industrial sources modelled. 

Peer review of the screening health risk assessment concluded that: “…the proposed Bluewaters III & 

IV project will likely have no impact on the existing status quo.” 

Intensive monitoring of stack emissions will be undertaken to verify the expected concentrations of 
emitted material. 

4.2 NOISE IMMISSIONS 

The proposal will be designed and constructed to ensure that noise levels from the combined four 
phases of Bluewaters does not exceed 35 dB(A) at the Williams – Collie Road.  This may involve 
retrofitting further noise attenuation facilities to the Phase I and II units.  Meeting this requirement will 
ensure all other requirements are met in terms of impacts on existing and potential future sensitive 
receptors, in particular, compliance with the Environmental Protection (Noise) Regulations 1997. 

4.3 WATER SUPPLY 

The water requirements for the proposal will be nominally supplied from mine dewatering, unless a 
water distribution and disposal utility commences operation in the Collie Basin as proposed by the 
DoW, in which case water would be taken from that utility under contract.  Infrastructure such as 
pipelines and storage ponds in place for Bluewaters Phases I and II will be shared and do not form part 
of this proposal.  Power stations in the Collie region currently operate under the WA Cabinet approved 
principle that the primary use of groundwater resources (via mine dewatering) in the area is for power 
generation (CWAG 1996, 1999). 
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As dewatering is carried out as a requirement to ensure safe mining, and the mines have environmental 
approval to proceed, the environmental impact of the dewatering activity is beyond the scope of this 
environmental impact assessment.  It is not proposed that dewatering operations be modified in any 
way to ensure a water supply for the proposal.  In the event of a water utility becoming operational as 
proposed by the DoW, the environmental impacts of any source development beyond use of water 
from existing approved sources would be the responsibility of that agency. 

However, as there is some uncertainty on the part of the Department of Water as to the ability of mine 
dewatering to provide a reliable supply for the life of the project, particularly in the out years, a water 
supply strategy has been developed to address this issue and has been included in this report. 

4.4 MARINE DISCHARGES 

If the preferred options for saline wastewater disposal to the existing Collie A Power Station facility 
are not able to be negotiated or implemented, disposal would be effected through construction and 
operation of a separate pipeline and marine outfall.  The marine outfall diffuser will extend from 540 –
 650 m offshore and will be a sufficient distance from other outfalls in the area to ensure mixing of 
discharge plumes does not cause a measurable cumulative impact. 

The areas disturbed through construction of the outfall will be rehabilitated and returned to their pre-
existing condition to the maximum practical extent. 

The primary impacts of construction of the marine component of the outfall relate to sediment impacts 
on marine flora and fauna and noise and vibration impacts on marine mammals or sharks.  Monitoring 
of sediment and contingency actions in the event of high turbidity levels are proposed to ensure the 
impact is insignificant.  No blasting will be undertaken (if geotechnical conditions require it) if marine 
mammals or sharks are in the vicinity of the outfall construction, which will ensure any significant 
impacts on these species is eliminated. 

Monitoring of the water quality of the discharged water will be undertaken to ensure compliance with 
any relevant environmental Industry Licences. 

4.5 GREENHOUSE GAS EMISSIONS 

Griffin Power has considered the potential to utilise the full range of alternative power station 
technologies currently commercially available to supply base load increments of about 200 MW into 
the SWIS.  The Griffin Power analysis covered gas versus coal-fired power stations, renewable energy 
technologies and emission reduction technologies.  The analysis concluded that: 

1. Renewable energy generation will be unable to meet anticipated generation shortfalls within the 
policy settings proposed; 

2. Gas supply and pricing constraints will severely limit the scope for gas generation in the short to 
medium term, with major uncertainties surrounding long term access to competitively priced gas 
for power generation. 
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A detailed consideration of the unique growth, diurnal load variation, and network security 
considerations of the SWIS dictate that maximum unit size for new base-load coal fired capacity 
should be less than 400 MW per unit.  The full range of potentially available coal fired generation 
technologies were examined and evaluated.  Of the available coal fired technologies only subcritical 
coal meets the required equipment availability and proven technology characteristics required for coal 
fired generation in the West Australian market.  Supercritical coal plants are available in unit sizes 
down to 350 MW, but at these sizes have significantly higher capital costs for only marginal 
improvements (~1%) to efficiency.  Ultra-supercritical, gasification and fluidised bed coal generation 
technologies fail to meet the unit size - equipment availability, and proven technology characteristics 
required to obtain financing.  Two 208 MW (net output) plants were determined to be the most 
practical units to be adopted to meet the overall requirements. 

The Bluewaters Project is expected to achieve an average sent-out thermal efficiency of approximately 
36.4% HHV and 38.6% LHV.  This is considered to be close to best practice for a subcritical plant the 
size of Bluewaters. 

The resulting total GHG emissions expected to be emitted by the two generator units comprising the 
proposal are estimated to total 3.1 Mt CO2-e/yr.  The total GHG emissions for Australia in 2005 were 
576 Mt CO2-e/yr (Australian Government 2008a), which would be increased by about 0.538% as a 
result of the proposal.  Global GHG emissions are 49 000 Mt CO2-e/yr (IPCC 2007), which would be 
increased by about 0.006% with the addition of emissions from the proposal. 

The plant will be designed so that carbon capture technology can be utilised when the technology 
becomes commercially viable. 

Griffin Power is committed to reporting GHG emissions under the National Greenhouse and Energy 

Reporting Act 2007 and to participation in the national emissions trading scheme proposed in the 
Federal Government Carbon Pollution Reduction Scheme.  Given that the State and National 
greenhouse gas abatement targets are identical (60% reduction below 2000 levels by 2050), Griffin 
Power believes that this approach will provide an appropriate and adequate means of management of 
this factor in terms of achieving the environmental objective. 

In the meantime, The Griffin Group is supporting research into geosequestration in Western Australia, 
through the Coal Futures Group.  The work has identified the Lower Lesueur Formation as an area 
with the highest potential for storage of a large volume of CO2 in the South-West region and within 
50 km of Collie  Considerable further detailed work, well data collection, seismic acquisition and 
reservoir simulation needs to be carried out to establish in a much more rigorous fashion the viability 
of the concept. 

The Gage Sandstone, a geological formation deep within the Vlaming sub-Basin of the Perth 
Sedimentary Basin, offshore from Perth, has also been identified as a possible site for geosequestration 
of CO2 from industries in the south west, including the Collie area (Dance et al. 2006). 

The Griffin Group will also be involved in achievement of the State Government aspirational 50% 
Cleaner Energy Target for the SWIS by 2010, through involvement in contributing electricity to the 
SWIS through a portfolio of balanced electricity generation initiatives, including several wind farms 
(existing and proposed). 
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4.5.1 Greenhouse gas emission offsets 

Given the expectations regarding implementation of the National Carbon Pollution Reduction Scheme, 
and the mandatory requirement for the proposal to be a participant in the associated emissions trading 
scheme, Griffin Power believes that direct offsets for the resulting emissions are neither appropriate 
nor justified.  While some level of offsetting may be appropriate in the absence of an emissions trading 
scheme designed to achieve the State Government emission targets.  However, given that the national 
scheme targets exactly match the State targets, through a soon to be legislated mandatory process for 
participation, the imposition of additional reductions through direct offsets is considered unjustified 
with respect to this proposal. 

The National Carbon Pollution Reduction Scheme ‘Green Paper’ (Australian Government 2008a) 
notes that the broad coverage proposed for the scheme creates limited scope for the creation of offset 
credits. 

Achievement of the Carbon Pollution Reduction Scheme targets will progressively and substantially 
increase the costs of permitting emissions from the proposal and force the incorporation of emission 
reduction technologies as they become commercially viable.  Griffin Power believes that any 
additional cost imposts through direct offsetting requirements under the State environmental approval 
are not justified, as credits for any such offsets will not be recognised under the Carbon Pollution 
Reduction Scheme. 

4.6 TERRESTRIAL ENVIRONMENT (POWER STATION SITE AND PIPELINE CONSTRUCTION) 

4.6.1 Power station site 

The power station site contains several small areas (totalling 4.27 ha) of remnant vegetation.  The 
vegetation contains several potential habitat trees for two listed threatened species: Baudin’s Black 
Cockatoo and Carnaby’s Black Cockatoo.  The remnant vegetation has been surveyed to confirm the 
presence of the habitat trees, and replacement artificial nesting boxes will be constructed and placed 
within nearby suitably vegetated areas, in consultation with the Department of Environment and 
Conservation and the Department of the Environment, Water, Heritage and the Arts. 

4.6.2 Pipeline construction 

If the preferred options for saline wastewater disposal to the existing Collie A Power Station facility 
are not able to be negotiated or implemented, it is proposed to construct and operate a new buried 
pipeline to deliver the wastewater to a marine outfall.  The pipeline would follow the existing Collie A 
Power Station alignment and be constructed within the same easement.  The alignment would deviate 
from the existing alignment near the coast, following a cleared track, and would be constructed 
through the coastal foredune system using a horizontal directional drilling technique to minimise 
impacts on the sensitive foredune system and associated vegetation and habitat.  As the alignment was 
relatively recently cleared to construct the existing pipeline, no habitat trees are present in the 
construction corridor. 

The areas of native vegetation disturbed through construction of the pipeline will be rehabilitated and 
returned to their pre-existing condition.  Impacts on fauna as a result of the temporary opening of a 
trench for the pipeline will be managed using techniques applied to other major pipeline projects. 
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4.7 ENVIRONMENTAL OFFSETS 

The environmental offsets proposed for the Bluewaters Phases III and IV proposal have been 
considered in accordance with EPA Position Statement No. 9 Environmental Offsets (EPA 2006) and 
EPA Guidance Statement No. 19 Guidance for Environmental Offsets (EPA 2007b).  Given that the 
residual environmental impacts of the proposal are not expected to have an adverse effect on critical or 
high value assets, direct offsets other than a nesting box program for Black Cockatoos (see Chapter 3 
Section 5.5.2), were not considered necessary or appropriate for the proposal.  As demonstrated in the 
assessments presented in Chapter 3 and Chapter 4, the residual impacts resulting from the proposal are 
small and/or temporary in nature, easily managed or have been mitigated to a substantial extent. 

Support for the proposed carbon geosequestration studies as research could be considered as an 
contributing offset under the EPA offset policy (EPA 2006). 
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2 SHORT TITLES AND ACRONYMS 

Short title or acronym Long title 

ºC degrees Celsius 

µg/m
3
 micrograms per cubic metre 

µm micrometres 

ACIL ACIL Tasman Pty Ltd 

AGO Australian Greenhouse Office 

Al aluminium 

ANZECC Australia and New Zealand Environment and Conservation Council 

APASA Asia Pacific Applied Science Associates 

ARMCANZ Agricultural and Resource Management Council of Australia and New Zealand 

As arsenic 

ATSIC Aboriginal and Torres Strait Islander Commission 

BPM best practicable measures 

BPP benthic primary producer 

BPPH benthic primary producer habitat 

CAMBA China-Australia Migratory Birds Agreement  

CBMPG Collie Basin Management and Planning Group 

CCI Chamber of Commerce and Industry 

Cd Cadmium 

CEE Consulting Environmental Engineers 

CEMP Construction Environmental Management Plan 

CME Chamber of Minerals and Energy 

CO carbon monoxide 

CO2 carbon dioxide 

CO2-e carbon dioxide equivalents 

CPS Collie Power Station 

Cr Chromium 

CSIRO Commonwealth Scientific and Industrial Research Organisation 

Cu Copper 

CWAG Collie Water Advisory Group 

d Day 

dB Decibel 

dB(A) decibels measured on the “A” weighted filtering scale 

DCC Department of Climate Change 

DEC Department of Environment and Conservation 

DEP Department of Environmental Protection 

DEWHA Department of Environment, Water, Heritage and the Arts 

DIA Department of Indigenous Affairs 

DO dissolved oxygen 

DoE Department of Environment (now DEC) 

DoIR Department of Industry and Resources 

DoW Department of Water 

EIA Environmental Impact Assessment 
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Short title or acronym Long title 

EMS Environmental Management System 

EP Act Environmental Protection Act 1986 

EPA Environmental Protection Authority 

EPBC Act Environment Protection and Biodiversity Conservation Act 1999 

EQG Environmental Quality Guideline 

EQO Environmental Quality Objective 

EQS Environmental Quality Standard 

ESD Environmental Scoping Document 

ETS Emissions Trading Scheme 

EV Environmental Value 

GHG greenhouse gas 

GL Gigalitre 

GLC ground level concentration 

GL/yr gigalitres per year 

Griffin Power Griffin Power 3 Pty Ltd (the proponent) 

GWh  gigawatt hour 

GWh/a gigawatt hours per annum 

ha hectare 

HDPE high density polyethylene 

HEPA High Ecological Protection Area 

Hg mercury 

HHV Higher Heating Value 

HI Hazard Index 

IARC International Agency for Research on Cancer 

IBRA Interim Biogeographic Regionalisation for Australia 

IGCC Integrated Gasification Combined Cycle 

IMO Independent Market Operator 

IRIS Integrated Risk Information System 

ISQG Interim Sediment Quality Guidelines 

JAMBA Japan- Australia Migratory Birds Agreement 

kL/d kilolitres per day 

km kilometre  

km/h kilometres per hour 

KP kilometre point 

kt kilotonne 

kV kilovolts 

LEPA Low Ecological Protection Area 

LHV Lower Heating Value 

LNG liquid natural gas 

LPG liquid petroleum gas 

m metre 

m/d metres per day 

m/s metres per second 

m
3
 cubic metre 

MAFRL Marine and Freshwater Research Laboratory 
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Short title or acronym Long title 

mAHD metres above Australian Height Datum 

mBGL metres below ground level 

MCR Maximum Continuous Rating 

MEA Maximum Extent Achievable 

Mg magnesium 

mg/L milligrams per litre 

MIC Millennium Inorganic Chemicals 

ML megalitre 

ML/d megalitres per day 

ML/yr megalitres per year 

MLA Member of Legislative Assembly 

mm millimetre 

Mn manganese 

MP Member of Parliament 

MW megawatt 

MWh Megawatt hour 

MSL Mean Sea Level 

NATA National Association of Testing Authorities 

NEPC National Environmental Protection Council 

NEPM National Environment Protection Measure for Ambient Air Quality 

NES National Environmental Significance 

NGER Act National Greenhouse and Energy Reporting Act 2007 

NH&MRC National Heath and Medical Research Council 

NMI National Measurement Institute 

NO2 nitrous oxide 

NOx oxides of nitrogen 

NPI National Pollution Inventory 

NTU Nephelometric Turbidity Units 

O3 ozone 

OEHHA California Office of Environmental Health Hazard Assessment  

OEMP Operational Environmental Management Plan 

PAHs Polycyclic Aromatic Hydrocarbons 

Pb lead 

PCB polychlorinated biphenyls 

PER Public Environmental Review 

PM particulate matter 

Power Station Bluewaters Power Station 

ppm parts per million 

ppt parts per thousand 

PVC polyvinylchloride 

QA/QC Quality Assurance/Quality Control 

s second 

SCA Special Control Area 

Se selenium 

SECWA State Energy Commission of Western Australia 
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Short title or acronym Long title 

SEPP State Environment Protection Policy 

SO2 sulphur dioxide 

SPOCAS Suspension Peroxide Oxidation Combined Acidity and Sulphur 

SSDP Southern Seawater Desalination Plant  

SWDC South West Development Commission 

SWIS South West Integrated System 

t Tonne 

TAPM The Air Pollution Model 

TDS Total Dissolved Solids 

TEXAS Texas Commission on Environmental Quality Effects Screening Levels 

Ti titanium 

TJ terrajoule 

tpa tonnes per annum 

TSS Total Suspended Solids 

UKDoE United Kingdom Department of Environment 

USEPA United States Environmental Protection Agency 

V vanadium 

VOCs volatile organic compounds 

WHO World Health Organisation 

WWTP wastewater treatment plant 

yr year 

Zn zinc 

 

 


