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not be reproduced or disclosed to any person other than the Client without the express written 
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INVITATION 

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

The Wesfarmers Energy Limited and the Electric Power Development Co. Ltd (J-Power) proposes the 
construction and operation of a coal-fired power station at the Collie B site in the south west of 
Western Australia.  In accordance with the Environmental Protection Act, 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 24 
January 2005, closing on Monday 21 March 2005. 

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

Where to get copies of this document 

Printed copies of this document may be obtained from Nicola Parlevliet at Wesfarmers Energy 
Limited, 276 Leach Hwy, MYAREE WA 6154, 9333 0490 at a cost of $10.00 per copy.  CD versions 
are also available from the same address. 

Copies may also be obtained from www.wesenergy.com.au 

Why write a submission? 

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

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

Why not join a group? 

If you prefer not to write your own comments, it may be worthwhile joining with a group or other 
groups interested in making a submission on similar issues.  Joint submissions may help to reduce the 
workload for an 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 proposals.  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 environmentally more 
acceptable. 

 

 



 

 

When making comments on specific proposals in the PER: 

• clearly state your point of view; 

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

• suggest recommendations, safeguards or alternatives. 

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 you want your submission to be confidential. 

The closing date for submissions is: Monday 21 March 2005. 

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

Nicole Zago: nicole.zago@environment.wa.gov.au 

OR 

use the submission form on the EPA’s website: 

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

OR  

if you do not have access to e-mail then please post your submission to: 
 

The Chairman 
Environmental Protection Authority 
PO Box K822 
PERTH  WA  684 
 
Attention: Nicole Zago 

COLLIE POWER STATION EXPANSION: WESFARMERS ENERGY - J-POWER PROPOSAL 
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PUBLIC ENVIRONMENTAL REVIEW 
COLLIE POWER STATION EXPANSION: WESFARMERS ENERGY - J-POWER 

PROPOSAL 
EXECUTIVE SUMMARY 

Background 

Wesfarmers Energy Limited and J–Power (Electric Power Development Co. Ltd) as the Collie Power 
Consortium (the Consortium), propose to construct and commission a 300 MW coal-fired electricity 
power station (referred to as Collie B) as an expansion of the existing Collie Power Station (referred to 
as Collie A).  This proposal has been developed as a tender into the Western Power Stage 2 Power 
Procurement Process (PPP) to provide base load electricity to satisfy growing requirements for 
electricity in the South West Interconnected System (SWIS).  The Consortium proposes to act as an 
independent power producer and sell the electricity produced to Western Power. 

Western Power requires that tendered proposals for this project be assessed by the Environmental 
Protection Authority (EPA) to the level of publication of an EPA Bulletin.  This requires that the 
proposal is referred and assessed under Part IV of the Environmental Protection Act 1986.  This Public 
Environmental Review has been prepared as part of this process. 

To enable early identification of any environmental constraints that might apply to its plan to increase 
power generation, Western Power submitted a Strategic Environmental Review (SER) to the 
Environmental Protection Authority (EPA) in 2002.  The SER describes the proposed environmental 
performance, management and mitigation actions (including offsets) for potential facilities at a 
number of possible sites, including a coal–fired facility at Collie.  In response, the EPA recommended 
to the Minister for the Environment that such an installation would require detailed evaluation of a 
number of environmental factors, but overall would be unlikely to compromise EPA strategic 
environmental objectives (EPA 2002).  This review resulted in identification of the environmental 
factors and objectives to be considered in assessment of the environmental acceptability of a coal-fired 
power station in the Collie area. 

Need and alternatives 

An additional 700 to 900 MW of generating capacity is required to meet normal increases in customer 
demands over the next decade.  Up to 260 MW of peaking capacity will be provided from the planned 
Kemerton Power Plant, due for completion in 2005/6.  Western Power requires another 300 MW base 
load capacity to be in service by 2008. 

Western Power received five indicative proposals in response to the Request for Proposals for 
construction of the 300 MW base load facility for the SWIS.  Of these, two proposals for power 
stations are in the Collie area and are proceeding through the Environmental Protection Act 1986 
environmental assessment process during 2004/2005. 

The proposal 

The Consortium proposal is to construct and operate a supercritical coal–fired power station to be 
brought on line by December 2008 and to run until 2038.  Supercritical refers to the thermodynamic 
state of the steam as it passes through the boiler and results in an approximate 3.6 % reduction of coal 



 
s t rategen Public Environmental Review 

ii 

used per unit of energy generated, compared to subcritical technologies.  Supercritical coal–fired 
power stations are considered best practice by the Australian Greenhouse Office (AGO) as greenhouse 
gas emissions are reduced because of the lower coal use. 

The proposed Collie B Power Station will be built adjacent to the existing 300 MW Collie A Power 
Station to the north east of the Collie townsite.  This facility was commissioned in 1999 and the site 
was designed to allow a later expansion to approximately 600 MW.  Expansion would require an 
additional power generating unit with boiler and turbo-generator, and supporting infrastructure.  The 
existing exhaust stack has the capacity to discharge emissions from both the existing and proposed 
power stations. 

The table below shows the key characteristics of the proposal. 

Key characteristics of the proposal 
Element Description 

General 
Facility description. Construction and operation of a supercritical (see Section 3.3.3) pulverised coal-fired 

steam power plant matching the existing Collie A Power Station in output  

Location Collie Power Station Site 10 km east north east of Collie Townsite, Western Australia 

Generating capacity. 330 MW Gross Output, Sent Out Capacity 304 MW 

Thermal efficiency Design expected 38% at full load 

Facility footprint Approximately 30 000 m2 of Collie PS Site  

Construction period Construction commences mid 2006, completed December 2008 

Project Life 30 years:  2009 to 2038 

Plant Facilities 
Pollution control equipment and stack 
height. 

Low NOx burners, 3 or 4 stages of electrostatic precipitators (depending on final 
design)  

Stack  Existing 170 metre stack 

Cooling towers 1 set 

Boiler Supercritical pulverised coal fired steam generator 

Utilities 
Fuel use. Estimated normal usage 1 100 000 tonnes per year of standard Collie coal. 

Water use  Estimated normal usage up to 5.1 GL/year 

Emissions 
Greenhouse gas mass emission. Normally up to 1 900 000 tonnes CO2e per year dependent on Western Power 

requirements 

SO2 mass emission 15 300 tonnes per year estimated 

NOx mass emission 5200 tonnes per year estimated 

PM10 mass emission 400-600 tonnes per year estimated 

CO mass emission 3500 tonnes per year estimated 

Dioxin/Furan mass emission 0.9 grams per year estimated 

Waste 

Saline water discharge (estimated). Estimated normal operations up 1.46 GL/year 

Solid waste disposal (estimated). Up to 112 000 tonnes per year of ash in existing licensed on-site disposal  

Workforce 

Construction Approximately 600 personnel (peak numbers) 

Operations Up to 50 full time personnel 
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Environmental factors and community consultation 

Implementation of the proposed Collie B Power Station expansion has the potential to affect a number 
of environmental factors in the area.  Consultation on issues associated with this project has been 
conducted by Western Power as part of the Strategic Environmental Review.  The results from this 
review and consultation were used to compile a list of environmental factors that have been addressed 
in this Public Environmental Review.   

The key environmental factors are water supply, discharge of saline cooling water to the marine 
environment, air emissions and greenhouse gas emissions.  The area for the facility has been cleared 
for many years, and existing pipeline, transmission line and transport routes will be utilised.  
Consequently, there are no significant flora or fauna issues associated with the project.  Noise and 
traffic studies were undertaken in support of this review and no significant impacts are expected. 

The Consortium is conducting more detailed consultation with stakeholders and the community on the 
potential impacts of this proposal.  This program is ongoing and will continue during the 
environmental impact assessment process. 

The table below sets out the key environmental factors and objectives addressed in the Public 
Environmental Review, with a summarised account of the expected impacts, their management and 
expected outcomes. 
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Summary of environmental factors, objectives and management 
FACTOR OBJECTIVE EXISTING ENVIRONMENT POTENTIAL IMPACT PROPOSED MANAGEMENT PREDICTED OUTCOMES 

Key Factors 
Water supply 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 in 
the last few 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 since 1988. 
Groundwater currently serves 
as the main water supply to 
the Collie Power Station from 
both mine dewatering 
operations and water supply 
wellfields. 

The power station expansion 
will require approximately 5.1 
GL of water per year with the 
peak demand occurring in 
summer.  The primary source 
of water for steam generation 
and cooling for the first 15 to 
20 years of the project will be 
from Wesfarmers Premier 
Coal mine dewatering water, 
sourced from nearby coal pits.  
This water will be pumped 
from Shotts transfer station 
via a new pump station and 
pipeline, duplicating the 
existing facilities.   

A water supply development 
and management strategy will 
be developed in consultation 
with the DoE and the Water 
Corporation if the need for 
alternative sources to mine 
dewatering water becomes 
apparent from annual reviews 
of performance of this source.  
This strategy will explore all 
potential opportunities to 
maximise water reuse and will 
be in accordance with the 
Collie Water Advisory Group 
(CWAG) principles and any 
subsequent amendments.  
This strategy would be 
referred to the EPA for 
assessment if significant 
environmental impact was 
likely. 

The water supply strategy for 
the expansion is in 
accordance with the objective 
for this factor. 
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FACTOR OBJECTIVE EXISTING ENVIRONMENT POTENTIAL IMPACT PROPOSED MANAGEMENT PREDICTED OUTCOMES 

Marine Maintain the marine 
ecological integrity and 
biodiversity. 
Ensure that any impacts on 
locally significant marine 
communities are avoided. 

Saline waste water is a by-
product of the cooling 
processes in the power 
stations.  The existing Collie 
Power Station discharges its 
saline waste water into a 
Western Power ocean outfall 
offshore from the Leschenault 
Peninsula.  The outfall and 
pipeline were built with the 
capacity to service at least a 
600 MW power station. 
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.  Seagrass 
meadows are generally 
confined to offshore areas 
(>600 m). 
A benthic habitat survey 
indicates that the existing 
outfall appears to have had 
little affect on the adjacent 
seagrasses. 
Millennium Inorganic 
Chemicals also discharges 
wastewater through an ocean 
outfall proximal to Collie 
Power Station outfall. 

The existing ocean outfall has 
the capacity to discharge both 
the Collie A and proposed 
cogeneration facility waste 
water streams.   
No significant impact is 
expected on the marine 
environment from the 
increased discharge from the 
outfall.  Modelling indicates 
that all environmental 
guidelines for dilution to a 
99% level of protection will be 
met even with the pipeline 
operating at full capacity.   
Discharges will comply with 
the existing pollution control 
licence held by Western 
Power (Licence No 6637/5). 

Saline waste water will be 
discharged through the 
Western Power ocean outfall.  
The waste water will be 
treated to allow Western 
Power to meet all the 
environmental licence 
requirements for the 
discharge.   

Disposal of the saline waste 
water from the pipeline will not 
lead to any significant impacts 
on the marine environment 
and will meet the EPA 
objective. 
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FACTOR OBJECTIVE EXISTING ENVIRONMENT POTENTIAL IMPACT PROPOSED MANAGEMENT PREDICTED OUTCOMES 

Air emissions 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 existing Collie Power 
Station are oxides of nitrogen 
(NOx), sulphur dioxide (SO2), 
carbon monoxide (CO), 
particulate matter and minor 
emissions of metals and 
organics.  
Other significant sources of 
NOx, CO, SO2 and particulate 
matter in the Collie region 
include the Muja Power 
Station, Worsley Alumina 
Refinery and open-cut mines. 
Modelling indicates that SO2 
and particulate levels 
currently exceed NEPM levels 
at one sensitive receptor (the 
Collie Motorplex),  

During the operational phase, 
the proposed power station 
would emit NOx, SO2, CO, 
particulate matter and minor 
emissions of metals and 
organics. 
The proposal will not cause 
any increase in SO2 and 
particulate levels at the 
sensitive receptor where 
NEPM guideline levels are 
currently being exceeded. 

The facility will be fitted with 
electrostatic precipitators to 
control particulate material 
emissions.  Low NOx burners 
will be installed.  An Air 
Quality Management Plan will 
be prepared to address: 
 air quality monitoring  
 stack monitoring 
 reporting and 

communication of 
monitoring results to the 
community 

 verification of air dispersion 
modelling 

 maintenance of air pollution 
control equipment. 

Atmospheric emissions from 
the Collie B Power Station will 
not lead to an increase in the 
ambient concentration of air 
contaminants that will breach 
NEPM guidelines at sensitive 
premises.  The facility will 
have a higher efficiency and 
produce fewer emissions to 
air than the currently installed 
Collie A Power Station 
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FACTOR OBJECTIVE EXISTING ENVIRONMENT POTENTIAL IMPACT PROPOSED MANAGEMENT PREDICTED OUTCOMES 

Greenhouse gas 
emissions 

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

Greenhouse gas emissions 
associated with electricity 
produced into the SWIS were 
9.079 Mtpa of CO2 equivalent 
in 1990 and 10.935 Mtpa in 
2000 (20% increase on 1990).  
Over the same period, 
however, electricity 
consumption increased by 
33%.  The improved 
greenhouse gas emission rate 
for electricity supplied into the 
SWIS is reflected by the 
generally downward trend in 
carbon intensity over that 
time.  The carbon intensity 
was 0.98 tonnes CO2e/MWh 
in 1990 and 0.89 in 2000 (a 
decrease of 9%).  This is 
largely due to both increased 
gas penetration and improved 
coal technologies since 1990. 
 

Operation of the proposed 
Collie B Power Station will 
increase the emission of 
greenhouse gases due to an 
increased requirement for 
fossil fuels to generate steam 
and electricity.   
The supercritical Collie B 
Power Station will replace 
less-efficient facilities, such as 
refinery boilers and Muja A 
and B facilities operated by 
Western Power.  As a result, 
greenhouse gas intensities 
are expected to decrease. 

Prepare and implement a 
Greenhouse Gas 
Management Plan prior to 
commissioning that describes 
how the proposal will monitor, 
minimise and report on 
greenhouse gas emissions 
and efficiency.   
The proponent will become a 
signatory to the Greenhouse 
Challenge and implement 
best practicable thermal 
efficiency design and 
operating goals as outlined in 
the Generator Efficiency 
Standards. 
The proponent will Identify 
and implement carbon sink 
projects, including an 
environmental tree planting 
program in Western Australia, 
which will offset 5.25% 
(44 376 tonnes per annum) of 
the emissions differential 
between Collie B and a 
combined cycled gas turbine 
power station 

Operation of the power station 
will increase emissions of 
CO2e from the Collie Power 
Station but reduce the 
greenhouse intensity of the 
SWIS.  Carbon sequestration 
offsets through the planting of 
trees will reduce the 
emissions differential between 
the power station and a 
combined cycle gas turbine.  
These may also have other 
environmental benefits.  The 
proposed retirement of other 
coal fired plant such as 
Muja A and B would further 
offset the greenhouse gas 
emissions from Collie B. 
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FACTOR OBJECTIVE EXISTING ENVIRONMENT POTENTIAL IMPACT PROPOSED MANAGEMENT PREDICTED OUTCOMES 

Other factors 
Flora and 
vegetation 

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 proposed power station 
site and construction set down 
area are already cleared and 
are adjacent to the Collie A 
infrastructure. 
The existing Collie Power 
Station site is 500 ha in size 
and is situated on land 
previously used for grazing; 
hence, minimal vegetation 
was removed in the 
construction of the plant. 
The water supply pipeline and 
tank site will be constructed 
following existing pipeline 
easements that have been 
previously cleared, although 
some regrowth exists.  The 
alignment was chosen to 
minimise clearing. 

No impact is expected on site, 
as no clearing is required for 
the power station. 
Minimal clearing of regrowth 
vegetation will be required 
along the pipeline vegetation 
and at the tank site.  No 
significant species were 
identified during a 
reconnaissance of the 
proposed route.  Therefore, 
clearing impacts are expected 
to be minimal to non-existent. 
The clearing of land for fly ash 
disposal is not being 
considered as part of this 
environmental approval 
process. 
There is some potential for 
indirect impacts to 
surrounding flora and fauna 
during the construction phase, 
which may include: 
 Dust deposition on 

vegetation 
 Potential spread of dieback 

(Phytophthora species) 
 Potential introduction and 

spread of weed species 
Potential leakage or spillage 
of environmentally hazardous 
materials or hydrocarbons. 

Prepare and implement a 
CEMP that includes and 
addresses:  
 dieback and weed 

management 
 site rehabilitation of the 

area to be disturbed and 
not required for future 
activity by the expansion. 

Prepare and implement a 
Decommissioning 
Management Plan to the 
satisfaction of the EPA prior to 
commencement of 
decommissioning activities. 
 

The objective will be met as 
no significant impact on flora 
or vegetation is anticipated. 
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FACTOR OBJECTIVE EXISTING ENVIRONMENT POTENTIAL IMPACT PROPOSED MANAGEMENT PREDICTED OUTCOMES 

Fauna Maintain the abundance, 
diversity and geographic 
distribution of terrestrial fauna. 
Protect Specially Protected 
(Threatened) Fauna, 
consistent with the provisions 
of the Wildlife Conservation 
Act 1950. 

There is no natural habitat 
within the proposed Collie B 
power station site and limited 
regrowth along the water 
supply pipeline. 

There is no loss of habitat 
associated with the Collie B 
site. 
A reconnaissance survey 
concluded there were no 
significant fauna issues 
associated with clearing 
regrowth vegetation for the 
pipeline.   

Fauna protection measures 
will be included in a CEMP 
prepared by the proponent. 

Minimal disturbance of fauna 

Surface Water 
and 
Groundwater 
Quality 

Maintain the integrity, 
functions and environmental 
values of rivers, creeks, 
wetlands and estuaries. 
Minimise the potential to 
impact the quality of local 
surface and groundwater. 
Minimise the potential for 
erosion due to stormwater 
flow. 

The Collie Power Station lies 
in the drainage basin of the 
Collie River East Branch.  
Further to the west, the Collie 
East Branch joins the Collie 
River and, as it progresses, 
enters the Wellington Dam.  
Two wetlands are found at the 
Collie Power Station site.  
Superficial aquifers are 
generally seasonal in nature 
and may recharge the deeper 
aquifers, which are drawn 
upon heavily by the coal 
mining and power generation 
operations. 

Although there would be no 
direct discharge of 
wastewater or contaminated 
stormwater, the expanded 
Collie Power Station has the 
potential to contaminate water 
resources.  In particular, there 
is potential for leachate from 
coal stockpiles and ash 
storage ponds to impact on 
groundwater quality.  It is 
anticipated that there will be 
no change to the size of the 
existing stockpiles as a result 
of this proposal.  The 
additional coal requirements 
will be met through higher 
throughput rates. 

Prepare and implement, in 
conjunction with Western 
Power, a whole of site Water 
Management Plan that 
addresses: 
 stormwater management, 

recycling and reuse 
 zero discharge of 

potentially contaminated 
water to the river 

 monitoring of surface water 
quality 

 inspection and 
maintenance of all drainage 
and water collection 
structures during both 
construction and operation 
phases. 

Stormwater will be managed 
on the Collie A/Collie B power 
station site to prevent 
discharge of contaminated 
water to the environment and 
to maximise the potential for 
reuse.  Ongoing monitoring 
will be conducted on surface 
and subsurface water. 
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FACTOR OBJECTIVE EXISTING ENVIRONMENT POTENTIAL IMPACT PROPOSED MANAGEMENT PREDICTED OUTCOMES 

Dust  To ensure that dust 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. 

Other sources of dust in the 
area are coal mining 
operations, existing power 
stations and occasionally 
agricultural activities and off-
road vehicle use.  However, 
the ambient dust levels are 
generally low.   

The potential for dust 
emissions during the 
construction phase would be 
largely related to earthworks, 
construction material and 
waste stockpiles and 
vehicular movements on 
unsealed surfaces.  The 
potential for dust lift-off 
depends on weather 
conditions and application of 
management measures. 
During the operation phase, 
the main potential dust 
sources are coal stockpiles 
and flyash handling.  The size 
of the coal storage is not 
going to be increased for 
Collie B.  Instead, the 
throughput of the existing coal 
stockpile will increase.   

Dust management such as 
wetting and reducing traffic on 
unsealed roads will be 
addressed in the CEMP and 
Operating Environmental 
Management Plan (OEMP). 

Dust emissions from the 
power station construction 
and operation will be 
minimised due to the 
management actions and will 
meet the objective. 

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

Noise monitoring and 
modelling at the Collie Power 
Station was performed by 
Sound Vibration Technology 
(SVT) during March 2000 and 
indicated that the noise levels 
at the closest residence and 
at the edge of the buffer area 
are below allowable limits for 
noise sensitive residences.  
However, for some wind 
conditions the noise levels at 
the Collie A plant boundary 
are above the allowable limits 
as governed by the 
Environmental Protection 
(Noise) Regulations 1997. 

For the worst case noise 
emission scenario, the 
combined noise emission is 
below the 60 dB(A)  limit 
around the Collie Power 
Station site boundary, except 
along the southern boundary 
where there are some small 
excursions. 
The noise guidelines are met 
at all times at the nearest 
sensitive premises - just 
inside the buffer on Williams 
Road.  Some exceedances of 
the 35 dB(A) occur on the 
eastern side of the buffer due 
to operation of the Collie B 
power station.   

Management of noise 
emissions from the 
construction and operation of 
the power station will be in 
accordance with the EPA 
Draft Guidance for 
Assessment of Environmental 
Factors No. 8 – 
Environmental Noise. 
Operating and construction 
noise will be managed and 
monitored according to the 
CEMP and OEMP. 

Noise levels from operation of 
the Collie B Power Station at 
the nearest sensitive 
premises will meet the 
Environmental Protection 
(Noise) Regulations 1997 at 
the outer boundary of the 
buffer zone. 
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FACTOR OBJECTIVE EXISTING ENVIRONMENT POTENTIAL IMPACT PROPOSED MANAGEMENT PREDICTED OUTCOMES 

Liquid and solid 
waste disposal 

Ensure that the generation of 
liquid and solid wastes is 
minimised. 
Ensure that liquid and solid 
waste is managed and 
disposed of in a manner that 
minimises impacts on the 
receiving environment. 
Ensure compliance with all 
relevant Health and 
Environmental Regulations. 

All general and putrescible 
waste generated at the Collie 
Power Station is collected and 
disposed by a licensed 
contractor in the Collie town 
site landfill facility in 
accordance with the 
requirements of the shire and 
EP Act licence. 
Domestic wastewater is 
treated on site, with treated 
liquid effluent used for 
watering an on-site plantation 
of trees and sludge 
periodically removed off-site 
by a licenced liquid waste 
contractor. 
Saline wastewater is piped 
from the Collie Power Station 
for disposal via ocean outfall 
off Buffalo Road, north of the 
Leschenault Estuary.  
Engineering and other 
controls are in place to 
manage leakage or failure of 
the pipeline. 

The construction and 
operation of the Collie B 
power station will result in the 
generation of minor additional 
quantities of waste that will be 
within the capacity of existing 
systems to manage. 
Inappropriate management of 
wastes can lead to leachates / 
spillages / discharges that 
have the potential to cause 
contamination of local soils 
and ground or surface water 
resources. 
 

Waste minimisation strategies 
will be part of the OEMP and 
CEMP. 
Solid waste (except flyash) 
will go to landfill 
Flyash will be disposed of to 
the existing Western Power 
facilities on site. 
Domestic wastewater will be 
within the capacity of the 
existing treatment facility. 
Saline cooling water will be 
discharged to the ocean by 
Western Power under existing 
licence conditions. 
 

Waste will be minimised and 
disposal will be carried out so 
that there is very low risk of 
an environmental or public 
health hazard. 
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FACTOR OBJECTIVE EXISTING ENVIRONMENT POTENTIAL IMPACT PROPOSED MANAGEMENT PREDICTED OUTCOMES 

Hydrocarbons 
and hazardous 
materials 

Ensure hydrocarbons and 
hazardous materials are 
handled and stored in a 
manner that minimises the 
potential for impact on the 
environment through leaks, 
spills and emergency 
situations. 

Diesel and minor amounts of 
other hydrocarbon products 
such as lubricating oils and 
greases and other hazardous 
materials such as biocides 
and cleaning fluids are 
currently used and stored on 
site.  These are managed in 
accordance with 
Environmental Protection and 
Dangerous Goods licences. 
 

The proposed expansion 
would result in increased 
transportation, storage and 
handling of hydrocarbon 
products and hazardous 
materials. 
The potential impacts 
associated with these 
activities include discharge of 
hydrocarbons to the 
environment contaminating 
surface and ground waters 
and soil. 

Hydrocarbon management  
will be developed as part of 
the CEMP and OEMP  that 
aims to: 
 reduce hydrocarbon waste 

produced 
 segregate hydrocarbons 

from stormwater to reduce 
volume  

 ensure appropriate 
transport, storage and 
handling procedures that 
comply with the relevant 
legislation 

 facility checks 
 define environmentally 

acceptable methods for the 
disposal of waste. 

Any incidents resulting in the 
spillage of hydrocarbons 
/hazardous materials will be 
recorded in the Annual 
Environmental Review, 
reported to DoIR as required, 
and dealt with according to 
the Hydrocarbon 
Management Plan. 

The storage and use of 
hydrocarbons and the 
hazardous materials by the 
power station will avoid 
discharges to the 
environment, prevent the 
creation of contaminated 
areas and will meet the 
objective.  If spills occur, 
corrective and preventative 
actions will be put in place 
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FACTOR OBJECTIVE EXISTING ENVIRONMENT POTENTIAL IMPACT PROPOSED MANAGEMENT PREDICTED OUTCOMES 

Visual amenity Ensure that the visual amenity 
of the plant and associated 
infrastructure from adjacent 
public areas is minimised. 
 

The existing power station 
stack is visible from various 
locations along surrounding 
public roads.  The stack is 
shielded from nearby 
residences by vegetation 
screens. 
A plume from the stack is 
sometime visible on cold 
days. 

The tallest plant structure at 
the existing Collie Power 
Station is the main exhaust 
stack.  As the existing exhaust 
stack has been sized for 
600 MW, no additional stacks 
would be required.  As a 
result, the visual appearance 
of the power station will not be 
altered significantly and the 
view from public roads would 
remain similar to that which is 
currently visible.  The visual 
impact due to the proposed 
expansion of the station will 
therefore be minimal.   

To minimise visual impacts of 
the proposed power station, 
the buildings will be designed 
to blend into the surrounding 
terrain, screening vegetation 
will be planted and disturbed 
areas will be rehabilitated 
following construction. 

No noticeable impact on the 
visual amenity of the area. 

Traffic Ensure that roads are 
maintained and road traffic 
managed to meet an 
adequate standard of level of 
service and safety. 
Ensure the requirements of 
Main Roads of Western 
Australia are met. 
 

The Collie Power Station is 
accessed by a number of 
minor and major road links. 

Assessment of the proposal 
indicates that impacts 
attributed to the increase in 
traffic numbers and vehicle 
types associated with the 
construction of the 
cogeneration facility are 
predicted to be small and 
manageable, and that the 
performance of the road 
network will not be 
unacceptably compromised. 
 

Traffic management will be 
included in the CEMP and 
OEMP and will be undertaken 
in consultation with the Shire 
of Collie 

The increase in the traffic as 
result of the construction of 
the cogeneration facility is 
predicted to be small and 
readily manageable and will 
not compromise the 
performance of the road 
network.   
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FACTOR OBJECTIVE EXISTING ENVIRONMENT POTENTIAL IMPACT PROPOSED MANAGEMENT PREDICTED OUTCOMES 

Culture and 
heritage 

Ensure that the proposal 
complies with the 
requirements of the Aboriginal 
Heritage Act 1972. 
Ensure that changes to the 
biological and physical 
environment resulting from 
the project do not adversely 
affect cultural associations 
with the area. 

No archaeological or 
ethnographical sites have 
been recorded within the 
Collie Power Station site. 
 

None expected. Aboriginal heritage 
management will be 
addressed in the CEMP 
including:  
 archaeological survey of 

the area to be disturbed  
 consultation  
 archaeological monitoring 

program during the 
construction phase to 
ensure that any finds of 
subsurface archaeological 
or Aboriginal skeletal 
materials are managed 
appropriately. 

It is not expected that 
Aboriginal archaeological or 
ethnographic sites will be 
encountered in the project 
area.   

Public health and 
safety 

Ensure that the risk to the 
public is as low as reasonably 
practicable. 
Ensure that risk is managed 
to meet the Environmental 
Protection Authority’s (EPA) 
criteria for off-site individual 
fatality risk and that the 
Department of Industrial 
Resources Explosives and 
Dangerous Goods 
requirements in respect to 
public safety are met. 

The existing Collie Power 
Station includes a buffer zone, 
which has been developed to 
protect the community from 
potential impacts of industry, 
including the risk of industrial 
accidents. 
The existing Collie Power 
Station is not considered to be 
a major hazard facility. 

A preliminary review of 
hazardous materials and 
processes that are used in the 
operation of the existing 
power station indicates that 
the expanded facility would 
not be a major hazard facility 
and the buffer zone would be 
sufficient to contain any public 
risk associated with the 
expansion. 

Management strategies will 
be implemented to ensure 
public safety.   

Public health will not be 
affected by the construction 
and operation of the 
cogeneration facility. 
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Key environmental issues 

The key environmental issues are discussed in more detail below. 

Water supply 

Groundwater in the Collie Basin is of high quality and provides the major source of water to industry, 
domestic use and the environment.  All coal mines in the area extend below the watertable and 
dewatering of the aquifers has taken place since 1988.  Groundwater currently serves as the main 
water supply to the Collie Power Station from both mine dewatering operations and water supply 
wellfields. 

The Collie B power station will consume a similar quantity of water to Collie A, approximately 
5.1 GL of water per year.  The 1999 Collie Basin Water Resource Management Strategy and the 
Department of Environment allocation policy currently directs that mine dewatering should serve as 
the primary water supply for power generation in the Collie area. 

Consistent with this, the Consortium proposes to use mine dewatering from Wesfarmers Premier Coal 
mining activities to supply the water requirements of the Collie B proposal.  Extensive groundwater 
investigation in the Premier Mine area, indicate that these water resources will be sufficient to supply 
Collie B for at least half of the 30 year life of the project.  The Consortium plans to monitor and 
annually review the prognosis for water availability from this source.  A water supply development 
and management strategy will be developed in consultation with the DoE and the Water Corporation if 
the need for alternative sources to mine dewatering water becomes apparent in these regular reviews.  
This strategy will explore all potential opportunities to maximise water reuse and will be in 
accordance with the Collie Basin Water Resource Management Strategy principles and any subsequent 
amendments or relevant water allocation and management policies of the Department of Environment.  
The strategy will be referred to the EPA if there is potential for significant environmental effect. 

Marine discharge 

Water is used in the power station cooling processes and salts in the water supply are concentrated 
during the cooling cycle and require disposal once the water reaches 3000 mg/L total dissolved salts.  
Currently, saline cooling water from the Collie A Power Station is discharged to the ocean through an 
ocean outfall near Buffalo Road, offshore from the Leschenault Peninsula.  Western Power owns the 
pipeline and will provide access to the pipeline if this tender is successful.  Discharges from the outfall 
are subject to a Pollution Control Licence which sets limits on various contaminants expected to be 
contained by the discharge water. 

The existing pipeline has a maximum capacity of 92.5 L/s, the maximum discharge from Collie A 
Power Station is currently 43 L/s (Pacific Western 2001).  As the water to be utilised by the Collie B 
plant is similar to that being utilised by Collie A in terms of both quantity and quality, the volume of 
discharge is also expected to be similar in both quantity (maximum 43 L/s) and quality.  The combined 
saline waste water from Collie A and B is expected to total less than the capacity of the existing 
pipeline.  The quality of the water to be discharged will be within the current limits of the Pollution 
Control Licence. 

A benthic habitat survey indicates that the existing outfall appears to have had little effect on the 
adjacent seagrasses.  Modelling undertaken for the SER shows that all water quality guidelines will be 
met even with the pipeline operating at full capacity and with conservative assumptions about the 
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discharge water quality.  Therefore, no significant impact is expected from discharging the Collie B 
saline effluent through the existing outfall.  Monitoring of the water supply quality and wastewater 
quality in addition to monitoring of the receiving environment will ensure that any change from the 
modelled scenario will be known and management can be amended accordingly. 

Air emissions 

The Collie Region has a number of major sources of atmospheric discharges associated with mining, 
electricity generation, and alumina refining.  These operations include existing power stations, open-
cut mines and the Worsley Alumina Refinery. 

An expansion is planned for the Worsley Alumina refinery and it is proposed to construct an 
additional power station at Bluewaters (Bluewaters 1). 

Primary emissions of concern from theses sources are sulphur dioxide (SO2), carbon monoxide (CO), 
oxides of nitrogen (NOx), particulate matter <10 µm (PM10) and particulate matter <2.5 µm (PM2.5).  
Ambient levels of these parameters have been measured by a monitoring network operated by Western 
Power.  Monitoring indicates that levels are generally well within National Environmental Protection 
Measure (NEPM) guidelines, except for PM10 and PM2.5 which have high background levels due to 
wood heaters, bushfires and untreated emissions from Muja A and B power stations.   

Air quality modelling for these parameters and a variety of others, including heavy metals, polycyclic 
aromatic hydrocarbons (PAHs), volatile organic compounds (VOCs), ozone, acid gases and dioxins 
and furans has been carried out by Sinclair Knight Merz and the results of this work included in this 
Public Environmental Review.  Several scenarios were modelled to assess the impact of the 
construction and operation of the Collie B power station at sensitive receptors and over the wider area. 

Modelling of the most likely future operating situation in the Collie basin , with Collie A and B, 
Bluewaters 1, and Muja C-D in operation, an expanded Worsley Alumina Refinery and Muja A and B 
closed down, indicates that air quality guidelines for all parameters will be met at all sensitive 
premises, with the exception of SO2. 

The conservative modelling assumptions result in the 1–hour SO2 levels being 102% of the National 
Environmental Protection Measure (NEPM) guideline value at one receptor (the Collie Motorplex).  
The 10-minute SO2 is 141% of the adopted criteria (NHMRC guideline value) at this same receptor.  
Modelling of the current configuration of power stations in the region indicates that higher values for 
these contaminants may be occuring at present (119% for 1–hour and 164% for 10–minute SO2 
levels).  Replacement of the Muja A and B plants with a new Collie B unit would result in a 
significant reduction in the levels of these exceedances.  Importantly, adding a new Collie B unit will 
not increase the exceedances at the receptors where exceedances are indicated under the current 
configuration of power stations.  Sinclair Knight Merz notes that these modelling results are likely to 
be over-predictions and the real results are expected to be much lower (96% of the NHMRC goal 
value).  In addition, Sinclair Knight Merz concludes that because the sensitive receptor is not a 
location of permanent population (the Motorplex), the risks are lower, and effects on sensitive 
individuals are likely to be small reductions in ventilatory capacity. 

Scenarios that include continuation of the operation of Muja A and B power stations indicate that SO2 
values and particulate levels would significantly exceed the NEPM guidelines for those contaminants 
at some locations.  However, operation of the proposed Collie B power station would not cause any 
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increase in the levels of these contaminants over the values modelled for the current configuration of 
power stations in the area, at the locations of any sensitive receptors. 

It is expected that there will be negligible health effects on the Collie town population, and no 
contaminant shows an exceedance of any adopted criteria at the Collie townsite under any scenario of 
power station operation. 

Overall, air emissions from the Collie B Power Station will not lead to an increase in the ambient 
concentration of contaminants that will breach NEPM guidelines at sensitive premises.  The 
Consortium is committed to the construction of Collie B Power Station, of higher efficiency and fitted 
with suitable pollution control devices to produce fewer emissions to air than the Collie A Power 
Station.  

In order to manage air emissions the Consortium will prepare an Air Quality Management Plan prior 
to commissioning that will address: 

• monitoring of air emissions, including installation of an air quality monitoring station at an agreed 
location 

• continuous and quarterly in stack monitoring 

• communication of monitoring results to the community via the Annual Environmental Review 

• reporting of results 

• verification of air dispersion modelling 

• maintenance of air pollution control equipment. 

Greenhouse gas emissions 

Operation of the proposed Collie B Power Station will increase the emission of greenhouse gases due 
to an increased requirement for fossil fuels to generate steam and electricity.  The Collie B facility will 
replace less-efficient facilities, such as Muja A and B facilities operated by Western Power.  
Greenhouse gas intensities are expected to decrease as a consequence of the proposal. 

The Consortium proposes to use best practice supercritical technologies in the Collie B power station 
to minimise greenhouse gas emissions, in accordance with the Australian Greenhouse Office 
recommendations for a coal–fired power station of this size.  The Collie B power station will emit 
approximately 1.9 million tonnes of CO2 equivalent annually.  The 2004 carbon intensity of electricity 
sent out in the SWIS was 0.85 tonnes of CO2 equivalent per mega Watt hour.  Implementing the 
Western Power plan that includes a coal–fired Collie B facility would decrease the carbon intensity of 
the SWIS electricity generation to 0.76 tonnes by 2010.  A scenario using only gas for the increased 
capacity would result in 0.70 tonnes CO2e equivalent per mega Watt hour. 

Management of greenhouse gas emissions will be formalised in a Greenhouse Gas Management Plan 
that addresses the calculation, monitoring, minimisation and offsetting of the proposal’s greenhouse 
gas emissions.  This plan will be developed in accordance with the AGO and EPA guidance.  Other 
specific commitments of the Consortium are to: 

• Become a signatory to the Greenhouse Challenge which includes annual reporting of emissions to 
the AGO, and taking up of membership of the Australian Greenhouse Challenge Plus program. 
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• Implement best practicable thermal efficiency design and operating goals as outlined in the 
Generator Efficiency Standards 

• Identify and implement carbon sink projects, including an environmental tree planting program in 
Western Australia, which will offset 5.25% (44 376 tonnes per annum) of the emissions 
differential between Collie B and a combined cycled gas turbine power station. 

Environmental management 

The Consortium will prepare management plans that address all aspects of environmental management 
for the Collie B Power Station.  These will be prepared prior to construction and will be submitted to 
the EPA and other appropriate agencies for approval.  The Consortium will also prepare an Annual 
Environmental Review outlining their environmental performance against agreed criteria.  The Review 
will include detail of any incidents or management changes that have occurred. 

The table below sets out the management commitments made by the proponent with respect to all the 
environmental factors identified as necessary to be considered in the Public Environmental Review.  
The majority of the commitments have been consolidated into six management plans, each addressing 
a range of environmental factors. 

Consolidated environmental management commitments 
Proponent commitment Environmental 

factors 
addressed 

Advice/ 
approval 

Timeline 

1 The proponent will: monitor the performance of dewatering 
operations and will annually review the prognosis for water 
availability from this source to ensure adequate opportunity for 
developing a contingency water supply development and 
management strategy if required.  The review results would be 
made public as part of the Annual Environmental Report.  The 
contingency strategy would take into account: 

• the actual conditions being encountered in terms of demand 
and revised mine dewatering availability predictions at the 
time 

• contemporary information on water availability from 
alternative supplementary or replacement sources 

• water allocation policies and guidelines in force at the time. 
The water supply strategy would be developed in consultation 
with the DoE and would be referred to the EPA if there is a 
likelihood of significant environmental impact associated with its 
implementation. 

Water supply DoE, EPA Ongoing 
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Proponent commitment Environmental 
factors 

addressed 

Advice/ 
approval 

Timeline 

2 The Consortium is committed to the construction of the Collie B 
Power Station, with a higher efficiency and fitted with suitable 
pollution control devices to produce less emission to air than the  
existing Collie A Power Station. 

Prior to 
construction 

3 The proponent will prepare and implement an Air Quality 
Management Plan prior to commissioning that addresses: 

• monitoring of air emissions, including installation of an air 
quality monitoring station at an agreed location 

• monitoring of sulphur content of coal 

• communication of monitoring results to the community 

• incidents and complaints response 

• reporting and publication of results 

• verification of air dispersion modelling 
maintenance of air pollution control equipment 

 

4 The proponent will develop a public communication and 
complaints handling process to address issues of community 
concern that may arise during operation of the power station. 

Air emissions EPA, DoE 

 

5 The proponent will prepare and implement a Greenhouse Gas 
Management Plan that addresses: 

• calculation of the “greenhouse gas” emissions associated 
with the proposal, as indicated in “Minimising Greenhouse 
Gas Emissions, Guidance for the Assessment of 
Environmental Factors, No. 12” published by the EPA 

• specific measures to minimise the “greenhouse gas” 
emissions associated with the proposal 

• monitoring of “greenhouse gas” emissions 

• estimation of the “greenhouse gas” efficiency of the project 
(per unit of product and/or other agreed performance 
indicators) and comparison with the efficiencies of other 
comparable projects producing a similar product 

• analysis of the extent to which the proposal meets the 
requirements of the National Strategy by using  

• “no regrets” measures 
• “beyond no regrets” measures 
• land use change or forestry offsets 
• international flexibility mechanisms. 

• a target set by the proponent for the reduction of total net 
“greenhouse gas” emissions and/or “greenhouse gas” 
emissions (per unit of product time) and annual reporting of 
progress made in achieving this target 

Greenhouse gas EPA, AGO Prior to 
commissioning 
and during 
operation 

6 The proponent will become a signatory to the Greenhouse 
Challenge which includes annual reporting of emissions to the 
AGO.  The proponent also undertakes to become a member of 
the Australian Greenhouse Challenge Plus Program and 
participate in the best practice and continuing improvement 
commitments of the Program. 

AGO Prior to 
commissioning 

7 The proponent will implement best practicable thermal efficiency 
design and operating goals as outlined in the Generator 
Efficiency Standards 

 

AGO Prior to 
commissioning 
and during 
operation 
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Proponent commitment Environmental 
factors 

addressed 

Advice/ 
approval 

Timeline 

8 The proponent will identify and implement carbon sink projects, 
including an environmental tree planting program in Western 
Australia, which will offset 5.25% of the emissions differential 
between Collie B and a combined cycled gas turbine power 
station (44 376 tpa CO2e). 

 EPA, AGO Prior to 
commissioning 
and during 
operation 

9 The proponent will prepare and implement a Construction 
Environmental Management Plan that addresses: 

• dieback and weed management  

• site rehabilitation of the area to be disturbed and not required 
for future activity by the expansion 

• fauna protection 

• dust management 

• noise management and monitoring in accordance with the 
EPA Draft Guidance for Assessment of Environmental 
Factors No. 8 – Environmental Noise and actions to be taken 
in the event of non-compliance with the Environmental 
Protection (Noise) Regulations 1997.  

• liquid and solid waste management to ensure that wastes are 
managed and disposed of in a manner that poses no threat to 
the community or environment. 

• traffic management in liaison with the Shire of Collie 

• Aboriginal heritage management including: 
• archaeological survey of the area to be disturbed during 

the detailed design stage of the project 
• consultation with representatives of Aboriginal groups 
• archaeological monitoring program during the 

construction phase to ensure that any finds of subsurface 
archaeological or Aboriginal skeletal materials are 
managed appropriately. 

Flora 

Fauna 

Dust 

Noise 

Liquid and solid 
waste 

Traffic 

Culture and 
heritage 

DoE Prior to 
construction 

10 The proponent will prepare and implement an Operating 
Environmental Management Plan that addresses: 

• management of discharge of saline water effluents to the 
Western Power Salt Water Pipeline in accordance with 
environmental licence conditions 

• dust management 

• noise management and monitoring in accordance with the 
EPA Draft Guidance for Assessment of Environmental 
Factors No. 8 – Environmental Noise and actions to be taken 
in the event of non-compliance with the Environmental 
Protection (Noise) Regulations 1997.  

• liquid and solid waste management to ensure that wastes are 
managed and disposed of in a manner that poses no threat to 
the community or environment. 

• management of hydrocarbons, hazardous materials and 
dangerous goods in accordance with any licences held 

• traffic management in liaison with the Shire of Collie 

Marine outfall  

Dust 

Noise 

Liquid and solid 
waste 

Hydrocarbons, 
hazardous 
materials and 
dangerous 
goods, 

Traffic 

DoE Prior to 
commissioning 
and during 
operation 
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Proponent commitment Environmental 
factors 

addressed 

Advice/ 
approval 

Timeline 

11 The proponent will prepare and implement, a Water 
Management Plan that addresses: 

• how runoff from the Collie B facility will be incorporated into 
the existing Water Management Plan of the Collie A Power 
Station 

• stormwater management, recycling and reuse 

• zero discharge of potentially contaminated water to the river 

• monitoring of surface water quality 

• inspection and maintenance of all drainage and water 
collection structures during both construction and operation 
phases. 

Surface water 

Groundwater  

DoE Prior to 
commissioning 
and during 
operation 

12 The proponent will prepare and implement a Decommissioning 
Management Plan that addresses the decommissioning 
process and rehabilitation of the site, to the satisfaction of the 
EPA. 

Flora and fauna 

Visual amenity 

Dust 

Traffic 

EPA 1 year prior to 
de-
commissioning 

13 The Proponent will prepare an Annual Environmental Review 
that details monitoring results, any environmental incidents and 
actions taken. 

All EPA Annually after 
commissioning 

 

 





 
s t rategen Public Environmental Review 

WEN0435 PER FINAL corrected 2.doc  

PUBLIC ENVIRONMENTAL REVIEW 
COLLIE POWER STATION EXPANSION: WESFARMERS ENERGY - J-POWER 

PROPOSAL 
TABLE OF CONTENTS 

 

1. INTRODUCTION 1 
1.1 BACKGROUND 1 
1.2 THE POWER PROCUREMENT PROCESS 3 
1.3 STRATEGIC ENVIRONMENTAL REVIEW 3 
1.4 ENVIRONMENTAL ASSESSMENT PROCESS 4 
1.5 PURPOSE AND STRUCTURE OF THE PUBLIC ENVIRONMENTAL REVIEW 6 
1.6 PROPONENT DETAILS 7 

1.6.1 ENVIRONMENTAL PERFORMANCE 8 
1.6.2 CONTACT DETAILS 8 

1.7 KEY ISSUES 8 
1.8 APPLICABLE LEGISLATION 9 
1.9 PROJECT JUSTIFICATION 10 

1.9.1 REGIONAL AND STATE BENEFITS 10 
1.9.2 EVALUATION OF ALTERNATIVES 11 

2. PROJECT ENVIRONMENT 13 
2.1 OVERVIEW OF EXISTING ENVIRONMENT 13 

2.1.1 SITE LOCATION AND LAYOUT 13 
2.1.2 CLIMATE 13 
2.1.3 PHYSIOGRAPHY AND GEOLOGY 17 
2.1.4 GROUNDWATER 17 
2.1.5 SURFACE HYDROLOGY 18 
2.1.6 LOCAL AND REGIONAL BIODIVERSITY 18 
2.1.7 TERRESTRIAL FLORA AND FAUNA 19 
2.1.8 WETLANDS 20 
2.1.9 MARINE 21 
2.1.10 SOCIO-ECONOMIC ENVIRONMENT 22 
2.1.11 HERITAGE AND CONSERVATION 24 
2.1.12 LAND TENURE 25 
2.1.13 LOCAL AND REGIONAL AND PLANNING 27 

3. PROPOSAL DESCRIPTION 28 
3.1 EXISTING FACILITIES AT THE COLLIE POWER STATION 28 



 
s t rategen Public Environmental Review 

WEN0435 PER FINAL corrected 2.doc  

3.2 PROPOSAL COMPONENTS 28 
3.3 TECHNOLOGY 29 

3.3.1 COAL COMBUSTION 29 
3.3.2 EMISSIONS CONTROL 30 
3.3.3 STEAM GENERATION 30 
3.3.4 ELECTRICITY GENERATION 30 
3.3.5 COOLING SYSTEM 30 
3.3.6 FLUE GAS 32 

3.4 INPUTS 32 
3.4.1 FUEL SUPPLY 32 
3.4.2 WATER SUPPLY 32 

3.5 OUTPUTS 32 
3.5.1 POWER 32 
3.5.2 EMISSIONS 33 
3.5.3 EFFLUENTS 33 
3.5.4 OTHER WASTES 33 

3.6 SUPPORT SYSTEMS 33 
3.6.1 SWITCHYARD 33 
3.6.2 TRANSMISSION LINE 33 
3.6.3 DRAINAGE 33 
3.6.4 LIQUID FUEL STORAGE 34 

4. STAKEHOLDER CONSULTATION 35 
4.1 PREVIOUS CONSULTATION 35 
4.2 THE CONSORTIUM’S STAKEHOLDER CONSULTATION PROCESS 36 

4.2.1 COMMUNITY ATTITUDES TO COAL-FIRED POWER GENERATION 37 

5. ENVIRONMENTAL IMPACT ASSESSMENT APPROACH 39 
5.1 ENVIRONMENTAL FACTORS 39 
5.2 CONSIDERATION OF ENVIRONMENTAL RISK 39 

5.2.1 SCOPING AND PRELIMINARY EIA 39 
5.2.2 LIKELIHOOD, SIGNIFICANCE AND MANAGEMENT OF IMPACTS 40 

5.3 DETAILED ASSESSMENT OF ENVIRONMENTAL FACTORS 40 
5.3.1 EXISTING ENVIRONMENT AND MANAGEMENT CONTEXT 40 
5.3.2 ENVIRONMENTAL IMPACT ASSESSMENT 40 
5.3.3 MANAGEMENT/MITIGATION OF IMPACTS 41 
5.3.4 CUMULATIVE IMPACT 42 

6. ASSESSMENT AND MANAGEMENT OF KEY ENVIRONMENTAL 
FACTORS 43 

6.1 WATER SUPPLY 43 



 
s t rategen Public Environmental Review 

WEN0435 PER FINAL corrected 2.doc  

6.1.1 EXISTING ENVIRONMENT AND MANAGEMENT CONTEXT 43 
6.1.2 POTENTIAL IMPACTS 44 
6.1.3 MANAGEMENT OF IMPACTS 49 

6.2 MARINE 50 
6.2.1 EXISTING ENVIRONMENT AND MANAGEMENT CONTEXT 50 
6.2.2 POTENTIAL IMPACTS 53 
6.2.3 MANAGEMENT OF IMPACTS 56 

6.3 AIR EMISSIONS 57 
6.3.1 MANAGEMENT CONTEXT 57 
6.3.2 10–MINUTE SO2 STANDARD 59 
6.3.3 EXISTING AIR QUALITY IN COLLIE AREA 60 
6.3.4 AIR DISPERSION MODELLING 66 
6.3.5 ASSESSMENT OF IMPACTS – COMPARISON WITH AIR QUALITY GUIDELINES 75 
6.3.6 COMPARISON TO NEPM AND OTHER CRITERIA 79 
6.3.7 OTHER CONTAMINANTS 82 
6.3.8 UPSET CONDITIONS 84 
6.3.9 ASSESSMENT OF IMPACT – HEALTH RISK ASSESSMENT 85 
6.3.10 TOTAL CARCINOGENIC RISKS 87 
6.3.11 MANAGEMENT OF IMPACTS 89 

6.4 GREENHOUSE GAS EMISSIONS 90 
6.4.1 EXISTING ENVIRONMENT AND MANAGEMENT CONTEXT 90 
6.4.2 POTENTIAL IMPACTS 96 
6.4.3 MANAGEMENT OF IMPACTS 100 

7. ASSESSMENT AND MANAGEMENT OF OTHER 
ENVIRONMENTAL FACTORS 104 

7.1 FLORA AND VEGETATION 104 
7.1.1 EXISTING ENVIRONMENT AND MANAGEMENT CONTEXT 104 
7.1.2 POTENTIAL IMPACTS 106 
7.1.3 MANAGEMENT OF IMPACTS 107 

7.2 FAUNA 108 
7.2.1 EXISTING ENVIRONMENT AND MANAGEMENT CONTEXT 108 
7.2.2 POTENTIAL IMPACTS 108 
7.2.3 MANAGEMENT OF IMPACTS 108 

7.3 SURFACE WATER 109 
7.3.1 EXISTING ENVIRONMENT AND MANAGEMENT CONTEXT 109 
7.3.2 POTENTIAL IMPACTS 109 
7.3.3 MANAGEMENT OF IMPACTS 109 

7.4 GROUNDWATER 110 
7.4.1 EXISTING ENVIRONMENT AND MANAGEMENT CONTEXT 110 
7.4.2 POTENTIAL IMPACTS 111 



 
s t rategen Public Environmental Review 

WEN0435 PER FINAL corrected 2.doc  

7.4.3 MANAGEMENT OF IMPACTS 112 
7.5 DUST 113 

7.5.1 EXISTING ENVIRONMENT AND MANAGEMENT CONTEXT 113 
7.5.2 POTENTIAL IMPACTS 113 
7.5.3 MANAGEMENT OF IMPACTS 113 

7.6 NOISE 114 
7.6.1 EXISTING ENVIRONMENT AND MANAGEMENT CONTEXT 114 
7.6.2 POTENTIAL IMPACTS 118 
7.6.3 MANAGEMENT OF IMPACTS 120 

7.7 LIQUID AND SOLID WASTE DISPOSAL 121 
7.7.1 EXISTING ENVIRONMENT AND MANAGEMENT CONTEXT 121 
7.7.2 POTENTIAL IMPACTS 121 
7.7.3 MANAGEMENT OF IMPACTS 121 

7.8 HYDROCARBON AND HAZARDOUS MATERIALS 122 
7.8.1 EXISTING ENVIRONMENT AND MANAGEMENT CONTEXT 122 
7.8.2 POTENTIAL IMPACTS 122 
7.8.3 MANAGEMENT OF IMPACTS 122 

7.9 VISUAL AMENITY 123 
7.9.1 EXISTING ENVIRONMENT AND MANAGEMENT CONTEXT 123 
7.9.2 POTENTIAL IMPACTS 126 
7.9.3 MANAGEMENT OF IMPACTS 126 

7.10 TRAFFIC 126 
7.10.1 EXISTING ENVIRONMENT AND MANAGEMENT CONTEXT 126 
7.10.2 POTENTIAL IMPACTS 128 
7.10.3 MANAGEMENT OF IMPACTS 129 

7.11 CULTURE AND HERITAGE 130 
7.11.1 EXISTING ENVIRONMENT AND MANAGEMENT CONTEXT 130 
7.11.2 POTENTIAL IMPACTS AND MANAGEMENT 130 

7.12 PUBLIC HEALTH AND SAFETY 130 
7.12.1 EXISTING ENVIRONMENT AND MANAGEMENT CONTEXT 130 
7.12.2 POTENTIAL IMPACTS 131 
7.12.3 MANAGEMENT OF IMPACTS 131 

8. CUMULATIVE IMPACTS 132 
8.1 AIR EMISSIONS 132 
8.2 NOISE 132 
8.3 MARINE DISCHARGE 132 
8.4 GREENHOUSE GAS EMISSIONS 133 
8.5 WATER SUPPLY/DEWATERING 133 



 
s t rategen Public Environmental Review 

WEN0435 PER FINAL corrected 2.doc  

9. CONSOLIDATED MANAGEMENT COMMITMENTS 134 

10. REFERENCES 138 

11. SHORT TITLES AND ACRONYMS 143 

 

LIST OF TABLES 

1. Key characteristics of the proposal. 28 
2. Stakeholder consultation program for the Collie B proposal 37 
3. Annual dewatering abstractions to 2022 from new Wesfarmers Premier Coal 

pits in Premier Sub-Basin 47 
4. Short-term water supply possibilities for Collie B 48 
5. Dilution factors required to meet acceptance criteria 52 
6. Effluent discharge characteristics 53 
7. Model parameters and configuration 53 
8. Water quality criteria for marine discharge and expected values 54 
9. Mixing zone characteristics 56 
10. Relevant ambient air quality criteria 58 
11. Summary of Western Power SO2 ambient monitoring data 62 
12. Worsley Alumina ambient SO2 and NO2 monitoring 62 
13. Western Power ambient particulate monitoring data 63 
14. Alcoa Wagerup NOx and ozone monitoring data 64 
15. Location and emission parameters of current sources 65 
16. Locations and source parameters for proposed point sources 66 
17. Modelled receptor locations 71 
18. Emission rates (g/s) at maximum loads for existing and proposed sources 

(preliminary estimates as modelled) 72 
19. Observed and predicted SO2 concentrations at the Collie regional 

monitoring stations for 2001 74 
20. Observed and predicted NOx and NO2 concentrations at Worsley 

monitoring stations 75 
21. Predicted maximum ground level concentration at any discrete receptor 76 
22. Predicted maximum concentration at all receptors as a percentage of the 

relevant standard or guideline 77 
23. Predicted maximum ground level concentrations at Collie 78 



 
s t rategen Public Environmental Review 

WEN0435 PER FINAL corrected 2.doc  

24. Summary of maximum predicted ground level concentrations at any 
location 79 

25. Predicted maximum 1–hour hazard quotients at all receptors from acidic 
contaminants 86 

26. Global Warming Potential for the main greenhouse gases involved in power 
generation (IPCC 2001) 97 

27. Greenhouse Gas Emissions Factors for Western Australia (30 years) 98 
28. Efficiency levels for best practice generators (corrected for size to 300 MW) 98 
29. Load cycles and weighted average power station efficiency 99 
30. Greenhouse gas emissions and differentials for 80% factor & 100–year GWPs 99 
31. Vegetation communities and potential clearing issues along the proposed 

water supply pipeline route 106 
32. Assigned noise levels for all premises 115 
33. Adjustments for annoying characteristics 115 
34. Summary of sound power levels for the power stations 118 
35. Current traffic counts 128 
36. Vehicle types 128 
37. Estimated traffic arrivals during construction period 129 
38. Consolidated environmental management commitments 134 
39. Short titles and acronyms 143 

 



 
s t rategen Public Environmental Review 

WEN0435 PER FINAL corrected 2.doc  

LIST OF FIGURES 

1. Location of proposal in South West Region 2 
2. Environmental approval process 5 
3. Conceptual power station layout and existing environment 14 
4. Collie Power Station and surrounding land use 15 
5. Wind rose 16 
6. Aerial photograph of plant site looking north west 20 
7. Land use zoning around the Collie Power Station 26 
8. Process schematic of the Collie B power station 31 
9. Location of Premier Sub-Basin groundwater sources (mines and wellfields) 45 
10. Wastewater dispersion modelling – plume trajectory and dilution 55 
11. Location of ambient monitoring stations 61 
12. Location of sensitive receptors 69 
13. Location of air dispersion modelling grids 70 
14. Aerial photo showing current land use at the Collie B site 105 
15. Nearest residences 117 
16. View of Collie Power Station taken from the access road at the entry gates. 124 
17. View of Collie Power Station from Coalfields Road, just east of Collie 

townsite 125 
18. View of Collie Power Station from the intersection of Coalfields Road and 

the train line. 125 
19. Route of traffic through Collie Townsite 128 

 

LIST OF APPENDICES 

1. Marine water quality survey 
2. Community awareness brochure 
3. Environmental factors 
4. Flora and fauna field reconnaissance 
5. Noise modelling scenario contours 
6. Review of traffic impacts associated with the construction of a 300 Mega 

Watt power station at Collie 

 





  
s t rategen Public Environmental Review 

WEN0435 PER FINAL corrected 2.doc 1 

PUBLIC ENVIRONMENTAL REVIEW 

COLLIE POWER STATION EXPANSION: WESFARMERS ENERGY - J-POWER 
PROPOSAL 

1.  INTRODUCTION 

This Public Environmental Review of a proposal for the construction and operation of a coal-fired 
power station at the Collie B site in the south west of Western Australia has been prepared for 
assessment by the Environmental Protection Authority (EPA) under Part IV of the Environmental 
Protection Act 1986 (EP Act).  This review has been prepared in accordance with Environmental 
Impact Assessment Administrative Procedures 2002.  It includes information from a number of 
environmental investigations, reviews environmental impacts and describes management measures 
that include avoidance, minimisation and offsetting to mitigate any effects the proposal may have on 
the environment. 

1.1 BACKGROUND 

Western Power Corporation (Western Power) is presently the principal generator, transmitter, 
distributor and retailer of electricity in Western Australia.  To satisfy growing requirements for 
electricity, Western Power has commenced a process to increase generation capacity of the Western 
Power South West Interconnected System (SWIS) by procuring new facilities and retiring and/or 
replacing older facilities. 

Wesfarmers Energy Limited (Wesfarmers Energy) and Electric Power Development Co. Ltd. (J–
Power) as the Collie Power Consortium (the Consortium), propose to construct and commission a 
300 MW coal-fired electricity power station within the Collie Power Station property at Collie (see 
Figure 1). 

The proposed facility will be an expansion of the existing Collie A Power Station, which currently has 
a capacity of 300 megawatts (MW).  The new power station will provide approximately 300 MW base 
load to the SWIS to cater for increasing electricity requirements. 

The original proposal for the Collie Power Station in 1990 was for a 600 MW coal-fired power station.  
The Government decided to develop the Collie Power Station in stages following a review of the 
State’s power needs.  The 300 MW Collie A Power Station was commissioned in 1999 but the site 
was designed to allow a later expansion to approximately 600 MW. 

The regional location of the proposed power generation facility is shown in Figure 1. 
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Figure 1 Location of proposal in South West Region 

 
Based on figure used with permission of Western Power 
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1.2 THE POWER PROCUREMENT PROCESS 

To enable early identification of any environmental constraints that might apply to its plan to increase 
power generation, Western Power submitted a Strategic Environmental Review (SER) to the 
Environmental Protection Authority (EPA) in 2002.  This report describes the proposed environmental 
performance, management and mitigation actions (including offsets) for potential facilities at a 
number of possible sites, including Collie (Sinclair Knight Merz 2002).  In response, the EPA 
recommended to the Minister for the Environment that such an installation would require detailed 
evaluation of a number of environmental factors, but overall would be unlikely to compromise EPA 
strategic environmental objectives (EPA 2002).  This advice from the EPA facilitates procurement of 
an approximately 300 MW power generation facility needed to meet the electricity requirements of 
customers within the SWIS.  

Under the Electricity Corporation Act 1994, Western Power is required to procure any substantial new 
generation capacity through an open non-discriminatory procurement process.  This process allows 
suitable qualified companies to compete for the opportunity to supply electricity to Western Power for 
SWIS. 

Based on this mandate, in 2002 Western Power commissioned the tender process in two phases.  In the 
first phase of the Power Procurement Process (PPP), Western Power commissioned Transfield 
Services Ltd to construct a 240 MW peak-load, gas-fired facility at Kemerton, near Bunbury, to be 
brought on line by the summer of 2005/2006.  Western Power is now in the second phase of the PPP, 
and is seeking tenders for the construction of a generating facility with approximately 300 MW base-
load capacity to be brought on line by December 2008. 

Western Power requires that tenders offering bids for the construction of the Phase 2 facility are 
approved as being environmentally acceptable for implementation through referral and assessment 
under Part IV of the Environmental Protection Act 1986.  Environmental approval from the Minister 
for the Environment for the tendered proposals is required prior to the June 2005 closing date for 
Phase 2 tenders. 

1.3 STRATEGIC ENVIRONMENTAL REVIEW 

In 2002, Western Power sought a strategic environmental assessment by the EPA under s16(e) of the 
Environmental Protection Act 1986 for a number of potential power station sites to be considered 
under the Power Procurement Process (PPP).  The resultant EPA advice was based on consideration of 
a Strategic Environmental Review for strategic planning of future power generation (Sinclair Knight 
Merz 2002).  The review considered: 

• energy source options (natural gas, coal and liquid fuel) 

• generating plant options  

• in combination with site options: 

o Pinjar (open cycle gas turbine plant of 240 MW capacity) 

o Kwinana/East Rockingham (open cycle gas turbine plant of up to 360 MW capacity and 
combined cycle gas turbine of up to 1080 MW capacity) 

o Kemerton (open cycle gas turbine plant of up to 360 MW capacity and combined cycle gas 
turbine of up to 1080 MW capacity) 

o Bunbury (open cycle gas turbine plant of up to 360 MW capacity  
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o Collie (coal-fired steam turbine of approximately 300 MW capacity). 

The EPA Report and Recommendations (2002) contained several recommendations to the Minister for 
the Environment and Heritage, as follows: 

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

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

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

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

As a consequence of the EPA recommendations, the Collie Power Station Expansion was 
subsequently referred to the EPA by Western Power in December 2002 under s38 of the EP Act.  An 
Environmental Scoping Document (Sinclair Knight Merz 2004) was subsequently prepared based on 
the above s16(e) advice of the EPA (2002) to provide guidance to the environmental impact 
assessment process of proposals to be received through the PPP. 

This Public Environmental Review has been prepared based on EPA recommendations 3 and 4, and an 
Environmental Scoping Document prepared specifically to address the characteristics of the 
Consortium proposal (Strategen 2004). 

1.4 ENVIRONMENTAL ASSESSMENT PROCESS 

Under the EP Act, proposals that may have a significant effect on the environment are referred to the 
EPA for consideration.  The EPA then determines whether a proposal shall be formally assessed.  In 
the case of the Consortium proposal, the EPA has set a Public Environmental Review (PER) level of 
assessment and under the EPA administrative procedures the proponent is required to prepare: 

• an acceptable scoping report which outlines the environmental factors to be addressed, 
investigations to be conducted, the methodologies for the conduct of investigations and  
stakeholder consultation 

• an acceptable PER document which provides a detailed review of potential environmental 
impacts and management measures for the environmental factors outlined in the scoping report 
for public and government agency review and subsequent assessment by the EPA.   

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 are met for each 
environmental factor. 

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 transmitted to the 
Consortium by the EPA Services Unit.  An opportunity is provided for the proponent to provide 
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responses to the submissions for EPA consideration before finalising its assessment report.  The 
proponent’s responses are conveyed along with the EPA report and recommendations (EPA Bulletin) 
to the Minister for the Environment. 

The Minister releases the EPA report and any person has the right to appeal, within 14 days, against 
the recommendations of that report.  The Minister is required to consult with other relevant Ministers 
before making any decision on the proposal and the conditions that will be applied to the proposal, if 
implemented.  

The environmental impact assessment process for the PER is shown in Figure 2. 

Figure 2 Environmental approval process 

Submission of referral with scoping document

Minister consults with Decision Making
Authorities

Minister publishes EPA Report

EPA prepares assessment report to the
Minister

Request response to submissions

EPA approves PER for public review

EPA considers suitability of Draft PER for
public

Consortium prepares PER

EPA approves Scoping

EPA

EPA sets PER level of assessment and
public review period

Appeal(s) to the Minister Minister determines
appeals

Minister makes decision on approval

No

Yes
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1.5 PURPOSE AND STRUCTURE OF THE PUBLIC ENVIRONMENTAL REVIEW 

All proposals being tendered under the Phase 2 PPP are required by Western Power to be assessed by 
the EPA to the point of an EPA Bulletin release under the Environmental Protection Act 1986 prior to 
submission of the tender to Western Power. 

The purpose of this document is to present an environmental review and an initial environmental 
management program for the establishment and operation of the proposed Collie B Power Station 
proposal being tendered by the Consortium.  This document will be used by the EPA and the public to 
assist in determination of the environmental acceptability of the proposed facility. 

In its preparation, this document has considered: 

• the Western Power Strategic Environmental Review (Sinclair Knight Merz 2002) 

• the public submissions to the SER and the Western Power response to them (Sinclair Knight 
Merz 2002a) 

• EPA Bulletin 1067 (EPA 2002) 

• Collie Power Station Expansion Environmental Scoping Document (Sinclair Knight Merz 2004)  

• Collie Power Station Expansion Wesfarmers Energy - J-Power Proposal Environmental Scoping 
Document (Strategen 2004). 

In addition, EPA guidance notes and administrative procedures have been consulted to determine 
environmental factors and policies relevant to this proposal. 

Document structure 

The PER is presented in eight main sections: 

1. Introduction: a background description of the proposal and its justification, the proponent, the 
purpose of this PER, an outline of the approach to assessment and the process to be followed, and 
a summary of the key environmental issues to be considered. 

2. Project environment: a description of the existing environmental features of the proposal area 
and its environs. 

3. Proposal description: a description of the characteristics of the proposal and its main 
components, in an environmental context. 

4. Stakeholder consultation: a description of the stakeholder consultation undertaken, a listing of 
the issues raised, and the responses to those issues. 

5. Environmental impact assessment approach: sets out the major and minor environmental 
factors to be addressed in this review and the approach to be taken for the environmental 
assessment of those factors. 

6. Assessment and management of environmental factors: sets out for each environmental factor, 
a description of the existing environment, 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 commitments. 
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7. Consolidated environmental management commitments: a consolidated listing of the 
management commitments made by the proponent with respect to all the environmental factors. 

8. Appendices: additional information of a more technical nature relevant to assessment of the 
proposal, is presented as a number of appendices, e.g., vegetation survey reports. 

The EPA has endorsed a list of environmental factors it considers relevant to the proposal based on the 
information provided in the scoping report (Strategen 2004).  Sections 6 and 7 assess the likely 
impacts of the proposal on these environmental factors using available reference material, findings and 
recommendations of commissioned investigations or accepted modelling.  Management options are 
presented that are considered appropriate for mitigating the identified impacts.  The management 
options have either been demonstrated as reliable in the existing operation of Collie A or would form 
part of environmental improvement programs.  Performance monitoring, review and reporting 
protocols and schedules are presented where appropriate. 

1.6 PROPONENT DETAILS 

The proponent for this proposal is a consortium between Wesfarmers Energy Limited and the Electric 
Power Development Co. Ltd (J-Power).  The Consortium will act as an Independent Power Producer 
and sell the electricity produced to Western Power. 

Wesfarmers Energy Limited comprises three coal businesses, three gas businesses, a power business 
and a range of support activities. 

The coal interests are the Curragh mine in Queensland’s Bowen Basin (coking coal for export markets 
and steam coal for domestic markets), the Premier Coal mine at Collie in Western Australia’s south-
west (steam coal for domestic markets), and a 40 per cent interest in the Bengalla mine in the Hunter 
Valley of New South Wales (steam coal for both export and domestic markets). 

Wesfarmers Energy gas businesses are Wesfarmers Kleenheat Gas Pty Ltd (LPG distribution and 
marketing), Wesfarmers LPG Pty Ltd (LPG production), and a 40 per cent interest in Air Liquide WA 
Pty Ltd (industrial and medical gases). 

StateWest Power Pty Ltd is a wholly owned subsidiary of Wesfarmers Energy and is an independent 
power producer specialising in electricity supply to mining operations and regional towns. 

J-Power was established in 1952 to increase Japan’s electricity supplies.  Since then J-Power has 
endeavoured to provide stable supplies of power, which are essential for lifestyles and economic 
activities.  The Company focuses on developing power sources and building transmission lines and 
sells electricity to Japan’s 10 major electric power companies through hydroelectric and coal-fired 
thermal power stations that it builds and operates.  J-Power has stabilised supplies and enhanced 
efficiency by constructing a nationwide network of extra-high-voltage transmission lines for electric 
power companies. 

Since 1960, J-Power has been providing engineering services in addition to its domestic wholesale 
business and has conducted these services in 59 countries through thermal and hydroelectric power 
development initiatives.  These initiatives encompass all stages from surveys, designs, construction 
management and technical assistance on environmental issues to operation and maintenance 
instruction.  Backed up by this experience J-Power has participated in Independent Power 
Procurement business in overseas countries.  As of September 2004, J-Power has interests in 11 
projects in five countries, all of which are in operation. 
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1.6.1 Environmental performance 

The members of the Consortium, Wesfarmers Energy and J-Power, are reputable energy companies 
that have undertaken and continue to support a number of environmental projects in the course of their 
normal operations.  Wesfarmers Energy has projects in Western Australia and J-Power has projects in 
Queensland and overseas. 

Emission Reducing or Offsetting Energy Projects supported by the Consortium members include: 

• The Collie Lakes development on the South Branch of the Collie River, where Wesfarmers 
Premier Coal has undertaken the establishment of 100 ha of waterways for recreational use and 
wildlife habitat.  This extensive and ongoing commitment is unmatched in the Collie coalfields 
region, and lowers recreational pressure on the natural waterways in the Collie Basin.  
Wesfarmers Premier Coal won the nationwide Banksia 2004 Award for Sustainable Development 
in the Minerals Industry for this project and its general environmental management performance. 

• J-Power is a participant in the establishment of 10 000 ha of plantations in Queensland and 
Ecuador. 

• J-Power is a 50% participant in a 64 MW wind power project in Spain. 

• J-Power has installed 78 MW of wind power in Japan. 

• J-Power is a 10% participant in over 49 MW of geothermal power projects in the Philippines. 

• J-Power has a 10 MW biomass project in Thailand. 

• J-Power has an experimental Integrated Coal Gasification Fuel Cell power plant under test 
operation in Japan and is committed to a further 8-year development program on this concept. 

1.6.2 Contact details 

The contact details for the proposal are: 

Mr Ken MacCormick 
Wesfarmers Energy Limited 

276 Leach Hwy 
MYAREE   WA   6154 

Telephone: 9333 0490 Facsimile: 9333 0588 
Email: cpc@wesenergy.com.au 

ABN: 48 008 797 402 

The registered office of Wesfarmers Energy Limited is located at 276 Leach Hwy, Myaree, Western 
Australia. 

1.7 KEY ISSUES 

The key issues to be considered in this environmental review are: 

1. Water supply: the approach being taken to ensuring a reliable and suitable water supply source is 
available for the project’s needs of up to 5.1 GL/yr. 
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2. Marine: the approach being taken to marine discharge of blowdown water from the power station 
cooling process through an existing Western Power saline water discharge outfall at Buffalo 
Beach north of the Leschenault Inlet. 

3. Air emissions: the impacts and management of discharges to the atmosphere of combustion 
products of the power generation process. 

4. Greenhouse gas: the impacts and management of discharges to the atmosphere of carbon dioxide 
(CO2), including proposed offsetting measures. 

1.8 APPLICABLE LEGISLATION 

The Electricity Corporation Act 1994 requires that electricity providers: 

• minimise Western Power’s total delivered cost of electricity 

• maintain the safety and reliability of the SWIS. 

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

• Aboriginal Heritage Act 1972 

• Agriculture and Related Resources Protection Act 1976 

• Bush Fires Act 1954 

• Conservation and Land Management Act 1984 

• Dangerous Goods Regulations 1992 

• Environmental Protection Act 1986 and associated Regulations 

• Environmental Protection (Noise) Regulations 1997 

• Explosives and Dangerous Goods Act 1961 

• Land Administration Act 1997 

• Local Government Act 1960 

• Mining Act 1978 

• Occupational Safety and Health Act 1984 

• Rights in Water and Irrigation Act 1914 

• Soil and Land Conservation Act 1945 

• Town Planning and Development Act 1928 

• Water Authority Act 1984 

• Waterways Conservation Act 1976 

• Wildlife Conservation Act 1950. 

In addition, the National Environment Protection Measures (NEPM) developed under the National 
Environmental Protection Council Act 1994 for ambient air quality that provides standards and goals 
for various contaminants are applicable to the proposed project. 
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International agreements or treaties and national agreements and State policies that may directly or 
indirectly affect this project include: 

• Montreal Protocol on Substances that deplete Ozone 

• Convention on Biodiversity 

• United Nations Framework Convention on Climate Change 

• Kyoto Protocol 

• National Greenhouse Response Strategy 

• National Strategy for Ecologically Sustainable Development 

• Western Australia State Sustainability Strategy 

• Greenhouse Strategy for Western Australia 

• Cabinet endorsed Collie Basin Water Resource Management Plan prepared by the Collie Water 
Advisory Group (CWAG). 

Guidance notes and policy position statements published by the EPA and Department of Environment 
(DoE) were utilised in the preparation of this review. 

The Consortium will obtain all relevant approvals required under State legislation. 

1.9 PROJECT JUSTIFICATION 

Over the next decade, an additional 700 to 900 MW of generating capacity is required to meet existing 
customer demands (Sinclair Knight Merz 2002).  This figure does not take into account new power 
requirements from major industries.  Up to 260 MW of peaking capacity will be provided from the 
planned Kemerton Power Plant by PPP Phase 1, due for completion in 2005/6. 

Potential locations for future power facilities between Geraldton and Bunbury were examined by 
Sinclair Knight Merz (2000).  This study found that there was potential for a coal-fired power station 
around the Collie Coal Basin.  The existing Collie Power Station (Collie A) was built with 
consideration that its capacity may be increased in the future and much of the infrastructure required 
for the Collie B already exists.  The economic and resource efficiencies of an expansion rather than a 
new site increase the attractiveness and feasibility of this option.   

1.9.1 Regional and State benefits 

Power generation is an essential service to meet the domestic and industrial needs of Western 
Australia and consumer demand across the grid to support the State’s social and economic 
development. 

Electricity plays a major role in enhancing our productivity, comfort, safety, health, and economic 
development.  Ensuring that the State electricity system has sufficient generating capacity to meet 
increasing peak demands with a high level of security is important because of the numerous essential 
services that require electricity (water supply, wastewater disposal, communications, transport, etc.).  
Accordingly, the State Government has requested that Western Power develops the State’s electricity 
generating capacity to meet increasing demands through the PPP that is currently in progress (see 
Section 1.2). 



  
s t rategen Public Environmental Review 

WEN0435 PER FINAL corrected 2.doc 11 

Large electricity intensive industries often have significant lead times and planning generating 
capacity in anticipation of these lead times will assist development of new industries.  Providing 
increased electricity generation capacity and other essential services encourages economic 
development in areas where the infrastructure and planning provides a secure basis for investment. 

As well as the overall State benefit of expansion of the south west grid, coal mining and power 
generation are important economic industries for Collie and the South West.  The industries are major 
employers of residents of both Collie and the surrounding towns.  Wesfarmers Premier Coal had 280 
employees in 2004 (Wesfarmers Limited 2004) and over 90% of the employees live in Collie (ACIL 
Tasman 2002). 

The Collie Power Station Expansion would create local employment opportunities and provide greater 
employment security for existing residents.  Unemployment rates in Collie are almost double the State 
average (Department of Commerce and Trade 2001), making job creation important to the future 
prosperity of the area with a positive impact on the social environment. 

The construction phase is expected to extend over a period of up to 24 – 30 months and the 
construction workforce for each development stage is expected to peak at around 600 personnel.  The 
high unemployment rate in Collie means that there is good potential for local people to be employed in 
construction and operation (ACIL Tasman 2004).  During the operational phase of the power station 
permanent on-site personnel could number up to 50 (ACIL Tasman 2004).  The Consortium is 
committed to providing training for workers involved in the project by providing additional skills and 
qualifications that could make workers more employable in the future. 

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

• capital investment of up to $450 million 

• direct employment of construction workforces (up to 600 persons), plus associated indirect 
employment during several construction phases 

• permanent employment of up to 50 extra personnel in the expanded power station 

• avoidance of  future shortfalls in existing consumer electricity supply 

• provision of additional electricity for future new industries 

• contribution to ensuring security of power supply for Western Australia. 

1.9.2 Evaluation of alternatives 

The PPP will be the basis for the selection of the successful tender by Western Power.  The main 
requirements of the PPP are: 

• ability to minimise Western Power’s total delivered cost of electricity whilst maintaining safety 
and reliability 

• an environmentally acceptable proposal 

• ability to meet required schedules 

• ability to safely and reliably supply the required duty cycle and capacity. 
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As described in Section 1.2, the EPA has strategically assessed the environmental acceptability of 
power supply options available to the State.  Passive and/or renewable energy sources such as wind 
and solar were identified as potentially forming part of a greenhouse gas offset package, but were 
essentially unable to meet the scale and demands of existing and forecast power supply requirements.  
The EPA concluded that a number of sites for both coal-fired and gas-fired facilities were appropriate, 
including siting a coal-fired facility in the Collie area. 

Western Power has received five indicative proposals in response to the Request for Proposals for 
construction of the PPP Phase 2 (Western Power Corporation 2004).  At this time, several proposals 
for power stations in the Collie area are proceeding through the Environmental Protection Act 1986 
environmental assessment process. 
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2. PROJECT ENVIRONMENT 

2.1 OVERVIEW OF EXISTING ENVIRONMENT 

2.1.1 Site location and layout 

The Collie town site is in the South West agricultural region, 200 km south east of Perth in Western 
Australia and 52 km inland from Bunbury.  The Shire of Collie is 170 000 ha of which State Forest 
covers 79%. 

The proposed expansion would be fully contained within the existing 500 ha Collie Power Station site, 
which is located approximately 10 km east north east of Collie, Western Australia (refer to Figure 1).  
Although the existing Collie A Power Station, commissioned in 1999, has a gross output of 330 MW 
(sent out capacity of 300 MW), much of the infrastructure was installed to allow expansion of the 
power station to a capacity of approximately 600 MW. 

The layout for the proposed expansion is indicated in the concept plan shown in Figure 3.  The facility 
footprint for the additional generating unit would be approximately 1.7 ha of previously cleared land.  
Access to the site will be through existing roads to the Collie Power Station.  Figure 4 shows an aerial 
photo of the existing Collie A site and surrounds. 

The expansion of the Collie Power Station net capacity from 300 MW to about 600 MW capacity 
would require the addition of a power-generating unit that comprises of a boiler and turbo generator of 
approximately 300 MW capacity, and some additional supporting infrastructure. 

2.1.2 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.  Rainfall isohyets 
generally run from north to south (Geological Survey of Western Australia 1982).  Climate statistics 
for Collie have been sourced from the Bureau of Meteorology Australia, drawn predominantly from 
the Collie Post Office records maintained between 1899 and 1975 and supplemented by more recent 
data from the Bureau of Meteorology (Bureau of Meteorology 2002). 

Temperature and Humidity 

Temperatures can range from below zero during the winter months to above 40ºC during the summer.  
The mean summer maximum temperature is 31ºC and the mean summer minimum temperature is 
12ºC.  The mean winter maximum temperature is 16.5ºC and the mean winter minimum temperature is 
4.7ºC. 
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Figure 3 Conceptual power station layout and existing environment 

 



  
s t rategen Public Environmental Review 

WEN0435 PER FINAL corrected 2.doc 15 

Figure 4 Collie Power Station and surrounding land use 

 
Reproduced with permission of Western Power 



  
s t rategen Public Environmental Review 

WEN0435 PER FINAL corrected 2.doc 16 

Rainfall and Evaporation 

The mean annual rainfall for Collie is 948 mm (Bureau of Meteorology 2002).  However, rainfall 
decreases towards the east and 850 mm is considered a more accurate representation of rainfall at the 
power station site (Ultramafics 1995). 

Rainfall in the area is seasonal with an average of 142 rain days/yr.  By far the greatest amount of rain 
(approx 80%) falls between the winter months of April and October averaging 120 mm and 17 rain 
days per month, with June to August distinctly the wettest months.  The highest monthly rainfall was 
recorded in the month of June at 474 mm.  The highest recorded daily rainfalls were in January and 
March at 118 mm.  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. 

Evaporation exceeds rainfall for seven months of the year and on average totals approximately 
1500 mm/yr (Ultramafics 1995). 

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 5. 

Figure 5 Wind rose 

 
Based on figure used with permission of Sinclair Knight Merz (2002) 
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2.1.3 Physiography and geology 

The Collie area lies within the South West Physiographic Division (Swanland) of Jutson and contains 
three main geomorphic units.  The Collie Power Station is within the Darling Plateau which is made 
up of extensive dissected uplands and composed of ancient crystalline and metamorphic rocks.  A 
number of small sedimentary basins, including the Collie Coal Basin, lie within the plateau (SECWA 
1990). 

Most of the Collie Power Station site lies 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. 

The Collie Basin is a depression within the Archaean bedrock containing Permian sediments that have 
been extensively reworked and laterised during the Tertiary period (Geological Survey of Western 
Australia 1982).  The small, 223 km2 Collie Basin contains mostly Permian coal measures.  The 
thickness of sediments in the Collie Basin is over 1050 m.  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). 

The seismic activity of the Collie Power Station is classified as Zone 0, the lowest risk zone (SECWA 
1990). 

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 Collie Power Station site include: 

• lateritic soils: including cap rock on the ridges and gravely colluvial soils on the slopes 

• grey alluvial sands overlying clays along drainage lines 

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

2.1.4 Groundwater 

The Collie Basin is an elongate, bilobate structure (Cardiff and Premier sub-basins) containing an 
outlier of Permian sediments enclosed by Archaean granitic rocks.  Basin margins parallel and sub-
parallel to the elongate axes of the basin are delineated by normal faults.  Within the basin the Permian 
sediments, which are weakly folded and plunge at a few degrees to the south west, are transected by 
numerous normal faults which form complex graben structures.  Generally, the Permian sediments do 
not outcrop and are blanketed by up to 20 m of alluvium, colluvium and laterite. 

The superficial formations contain an 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.   
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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. 

Outside the basin both to the north and south east, the crystalline rocks and overlying lateritic profile 
contain brackish to saline groundwater ranging in salinity from 1000 mg/L to 17 300 mg/L TDS 
(Varma 2000).  Groundwater in the crystalline rocks near the western margin is however fresh, 
possibly because of increased recharge from direct infiltration in the areas of granitic outcrop. 

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). 

2.1.5 Surface hydrology 

An overview of surface hydrology as it relates to the Collie Power Station site was provided in 
SECWA (1990) and is summarised below. 

The Collie River has a catchment area of 2823 km2 and rises on the Darling Plateau and flows into the 
Leschenault Estuary near Bunbury.  The Collie Power Station 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 the Collie Power Station without 
expensive treatment.  The highest 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. 

There are two seasonal streams that drain the Collie Power Station site, the flow of which is derived 
from a series of springs found downstream of the boundary of the coal basin sediments.  Western 
Power was actively involved with the Collie Water Advisory Group, convened to advise State Cabinet 
on issues associated with the use and disposal of water in the Collie Basin.  These issues are discussed 
in detail in the CWAG report (1999). 

2.1.6 Local and regional biodiversity 

The Collie Basin is within the South West of Western Australia, which is the centre of a large 
proportion of the State’s flora diversity.  The surface soils of the Collie Basin are predominantly 
sandy, and are different to the lateritic soils of the surrounding areas of the Darling Range.  This 
results in comparative differences in the distribution of flora species and increases the regional 
diversity.  A large proportion of the diversity of the Collie Shire is located within State forests and 
conservation areas. 

The Collie Power Station lies within the Darling Botanical District of the South West Botanical 
Province (Beard 1980) with a general classification of eucalyptus woodland.  The vegetation 
comprises Jarrah (E. marginata) – Marri (C. calophylla) forest in the west grading to Wandoo 



  
s t rategen Public Environmental Review 

WEN0435 PER FINAL corrected 2.doc 19 

(E. wandoo) and Marri woodlands in the east with Powder bark wandoo (E. accedens) on the 
breakaways.  Extensive but localised Banksia low woodlands occur on sand sheets with heaths on 
granite rocks and a common understorey of forest and woodlands in the north and east.  The Northern 
Jarrah Forest has moderate species richness, 400–600 species/km2.  There are no wetlands of 
significance except for riparian vegetation along rivers. 

2.1.7 Terrestrial flora and fauna 

Terrestrial flora and vegetation 

The existing Collie Power Station site is situated on a 500 ha parcel of land previously used for 
grazing.  Approximately 60 ha of remnant jarrah and marri forest lies on the southern part of the site 
and approximately 13 ha of seasonally inundated wetlands lie to the east and west of the plant (see 
Figure 4). 

The site proposed for construction of the Collie B power station is completely cleared (see Figure 6).  
1400 ha of buffer surrounds the plant site comprising pasture, jarrah forest, wetland vegetation and 
blue gum plantation.  This is discussed in more detail in Section 7.1.  Approximately 13 ha of 
seasonally inundated wetlands are located east and west of the site.  These are discussed in more detail 
in Section 2.1.8. 

Dames and Moore conducted a site vegetation survey of the site in 1984 and the results were 
summarised in the Collie Power Station Environmental Review and Management Plan (ERMP) 
(SECWA 1990).  The following description is taken from this report. 

Remnants of native overstorey vegetation are found throughout the site but especially in the moist 
valley areas.  Where shallow lateritic cap rock or colluvial gravels occur on the upland slopes and 
ridge tops, jarrah and marri are the dominant tree species with bull banksia commonly found.  Species 
of Hakea, Dryandra and Acacia are common among the shrub layers.  On the heavier deeper soils and 
some lower slopes yarri, wandoo and flooded gum and/or jarrah and marri trees are found. 

The forest is made up of four distinct layers: 

• Upper Canopy: mainly jarrah and marri trees which on maturity can reach up to 20–30 m above 
ground level 

•  Lower Tree Canopy: 3–6 m high which includes Banksia, Hakea, Persoonia and Dryandra 

•  Shrub Layer: comprising zamias, native Grass Trees, wattles and many other plants 

•  Ground Layer: comprising prostrate shrubs, grasses, herbs, ferns and mosses. 

That part of the site that has not been cleared but selectively logged was burnt shortly before the 1984 
site survey.  It was recognised that although a diverse range of flora and vegetation was present on 
site, these are prevalent in the Darling Range.  Strategies to minimise potential impacts on surrounding 
flora and vegetation are discussed in Section 7. 
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Figure 6 Aerial photograph of plant site looking north west 

 
Based on figure used with permission of Sinclair Knight Merz (2002) 

Terrestrial fauna and habitats 

It is unlikely that any significant fauna species are present, as the site was cleared for agriculture prior 
to the construction of the existing power station.  Any fauna present would be common and 
widespread (SECWA 1990).  Strategies to minimise potential impacts on fauna are discussed in 7.2. 

2.1.8 Wetlands 

As shown in Figure 4, there are two wetlands on the Collie Power Station land.  The western wetland 
is located adjacent to the existing flyash ponds and the eastern wetland is located east of the water 
storage ponds. 

Wetland vegetation at the site varies in structure and floristic composition depending on soil type and 
moisture regime.  The site survey undertaken in 1984 by Dames & Moore determined that no 
endangered or geographically restricted species were present on the site (SECWA 1990).  The 
wetlands are characterised by the following: 

• low ti-tree heathlands with emergent swamp banksias and paperbarks 

• taller shrublands dominated by Hakea prostrata, Hakea varia, Melaleuca viminea, native Grass 
Trees and flooded gums 

• dense swards of sedges and bullrushes sometimes surrounding seasonal ponds 
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• mixed shrubland generally with an overstorey of flooded gum or marri (SECWA 1990). 

A subsequent survey was performed by Dames & Moore in 1994 and summarised in the Consultative 
Environmental Review Document for Collie Power Station Waste Water Management and Disposal 
System (Kinhill 1994).  It was concluded that the westernmost wetland was of higher conservation 
value than the eastern one due to its greater richness of species, greater diversity of habitats and less 
disturbed nature. 

The western wetland is characterised by a small seasonal pool or lake, areas of flooded gum, 
paperbark forest, open jarrah forest and native grasses of particular conservation importance.  The 
eastern wetland is characterised by flooded gum and paperbark communities and the tall shrub 
overstorey.  Both wetlands are influenced by nutrients from agricultural activities as well as salinity 
with varying TDS levels (Kinhill 1994). 

Approximately 30 ha of land surrounding the western wetland have been fenced off and Western 
Power has planted approximately 22 000 native wetland species into the area.  Strategies to minimise 
potential impacts on surrounding wetlands are discussed in Section 7.3. 

2.1.9 Marine 

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 the existing Collie 
Power Station ocean outfall.  The existing saline water disposal pipeline and marine outfall were 
designed and constructed for a 600 MW power station. 

The ocean outfall was commissioned in mid 1998 and significant discharge from the outfall did not 
commence until January 1999.  The outfall consists of a 300 mm high density polyethylene pipe 
extending approximately 800 m offshore attached to concrete blocks on the seabed.  The end of the 
outfall pipeline has a 92 m linear diffuser lying in 10 m of water with twenty-three 50 mm ports.  
Since the commencement of discharge to the marine environment, a monitoring program has reported 
no significant impact on water or sediment quality, or bioaccumulation in mussels deployed at the site 
(Pacific Western 2000). 

The Collie Power Station ocean outfall discharges into the ocean just south of Buffalo Road, north of 
the Leschenault Estuary.  The area around the outfall consists of a gently sloping seabed.  The depth of 
the water increases gradually, reaching a maximum depth of 20 m approximately 6 km offshore.  The 
seabed then remains relatively flat up to the edge of the continental shelf, which is approximately 
90 km offshore.  There are no well developed reefs in the immediate vicinity of the outfall. 

Marine water quality survey 

A water quality survey was undertaken in the marine environment adjacent to the existing Collie 
Power Station ocean outfall in May 2001 by Sinclair Knight Merz and the Marine and Freshwater 
Research Laboratory on behalf of Western Power.  The purpose of the survey was to obtain physio-
chemical and chemical data on the marine environment in this locality.  The results of this work are 
included in Appendix 1, together with the results of a benthic survey of the area of interest associated 
with the outfall. 
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Marine habitat 

The 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 (Sinclair Knight Merz 1998). 

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

Prior to the installation of the outfall the seagrasses were found to be in a healthy condition with low 
epiphyte loads and no signs of leaf damage (SECWA 1990).   

The Western Power outfall appears to have had little affect on the adjacent seagrasses (Sinclair Knight 
Merz 2002).  The outfall was purposely positioned to minimise being laid over meadows, however, the 
effluent has no physical or chemical properties that would harm seagrasses.  Only the footprint of the 
concrete blocks that support the pipeline would affect seagrasses beneath it.  The pipeline and outfall 
are raised above the seabed and have not significantly affected sediment transport or deposition. 

A discussion on the potential impacts on the marine environment from the proposed Collie Power 
Station Expansion and proposed management and monitoring strategies is provided in 6.2.3. 

2.1.10 Socio-economic environment 

Overview 

The proposal will have substantial benefits for the State of Western Australia, in terms of the area 
serviced by the Western Power South West Integrated System, in providing for a secure electricity 
supply to meet the growing demands of this region and supporting economic and social development 
as outlined in Section 1.9.1.  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 enjoy.  

The South West Region covers 12 local government areas, which include Busselton, Collie, City of 
Bunbury, Harvey, Dardanup, Capel, Augusta-Margaret River, Nannup, Donnybrook-Balingup, 
Bridgetown-Greenbushes, Boyup Brook, and Manjimup (SWDC 2004).  The South West 
Development Commission (2004) also notes that more than 123 000 people live in the region and it 
has a growth rate three times the national average.  By 2011, 157 300 people are anticipated as making 
the region their home.  The South West has a broad economic base covering agriculture, forestry, 
mineral extraction, processing and manufacturing, fishing, tourism, retailing and other manufacturing 
(SWDC 2004). 

Mining activity in the Shire of Collie was valued at $1.334b in 2001/02.  This was an increase of 
10.8% from $1.205b in the previous year.  The Shire of Collie currently contributes 5.2% of the State's 
total mineral production by value (Department of Commerce and Trade 2001). 
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There are two coal mining companies operating in this basin, Wesfarmers Premier Coal and the 
Griffin Coal Mining Company.  Western Power uses the majority of coal for power production at the 
Collie and Muja power stations.  The remainder is used by industry in the production of alumina, 
mineral sands, cement and nickel. 

The Worsley Alumina Refinery situated near Collie produces alumina from bauxite mined in the Shire 
of Boddington.  Total production from this refinery is approximately one billion dollars per year.  The 
refinery produced 3.25 million tonnes of alumina in the 2003/4 financial year. 

Agriculture is a significant employer in the Collie area and in 2000/01 total agricultural production 
was valued at $3.6m for the Shire of Collie.  This represented a decrease of 34.7% from $5.5m in the 
previous year compared to a 7.7% decline for the industry statewide (Department of Commerce and 
Trade 2001). 

Strategies by the Collie Shire Council and other agencies to diversify the economic base have been in 
progress for the last five years as it is acknowledged that Collie can no longer rely on the major 
employers to sustain economic development (Sinclair Knight Merz 2002). 

The South West Aquaculture and Environment Centre was established in Collie in 1997 and is a joint 
initiative between Curtin University of Technology and the South West Regional College of TAFE.  
The main aim of the Centre is to promote the development of aquaculture and associated tourism 
projects through the regeneration of disused mining voids in the region.  Viticulture is also being 
encouraged in the area (SWDC 2004). 

Demographic structure and employment 

The population of the Shire of Collie was 9105 as at 30 June 2002.  This represented an increase of 
0.4% over the previous year.  The majority of the population live in the Collie townsite.  Over the 
same period, the population of regional Western Australia grew by 1.1% and the State population 
grew by 1.4% (Department of Commerce and Trade 2001). 

The population of Collie has fluctuated over the years mainly due to changes in the coal mining 
industry experienced during the early 1960s.  The closure of the then Amalgamated Collieries led to 
hundreds of coal miners being retrenched, which resulted in them and their families leaving Collie.  
The long-term effects greatly affected schools, businesses, property values and the community in 
general. 

Collie eventually regained its socio-economic status but still relied on coal as the major employer 
(Collie Shire Council 2002).  Total employment in the Shire of Collie in the June 2003 quarter was 
4076 people.  This represented an increase of 4.3% over the previous quarter when there were 3907 
people employed in the region.  The unemployment rate for the Shire of Collie in the June 2003 
quarter was 10.2% compared to 5.6% for regional Western Australia and 5.9% for the State 
(Department of Commerce and Trade 2001). 

Due to the proximity of the Collie Power Station to the townsite of Collie, it is assumed that the 
majority of workers would reside in Collie and the surrounding hinterland. 
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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 proposed Collie Power Station expansion 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. 

• Open Cut Coal Mines: Wesfarmers Premier Coal and Griffin Coal Mining Company operate open 
cut mines to the east of the Collie townsite for which tours can be undertaken. 

Wellington Dam and Wellington National Park: 

The Wellington Dam and Wellington National Park are located 18 km west of Collie in jarrah forest, 
and offer camping, bushwalking, picnicking, swimming, canoeing and white water rafting. 

Wellington National Park was opened as a National Park in June 2000 and now forms part of the 
Wellington Forest, covering approximately 4000 hectares (Sinclair Knight Merz 2002). 

Transport network 

The South West region has an extensive road network.  Main road links to the north are via the South 
Western Highway and the Old Coast Road.  The Coalfields Highway is also a significant transport 
link, which travels east from the South Western Highway at Roelands through Collie and intersects 
with the Albany Highway at Arthur River. 

The Collie Power Station is accessed via the Williams Collie Road, which meets the Coalfields 
Highway at the eastern edge of the Collie townsite. 

A discussion of the potential impacts related to increased traffic from the expansion of the Collie 
Power Station and the proposed management strategies is provided in Section 7.10. 

2.1.11 Heritage and conservation 

Heritage Searches 

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 Collie Power Station. 
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Aboriginal heritage 

Ethnographic and archaeological surveys were undertaken for the site (SECWA 1990).  One 
mythological and two ethnographic sites were identified; the nearest site is 1 km from the Collie 
Power Station site. 

One of the ethnographic sites is an aboriginal camping ground located on the western bank of the 
Collie River East Branch, 4 km from the power station and the other is a spring 2.8 km further 
upstream.  The mythological site is a natural pool system, identified by Aboriginal representatives 
12 km from Collie Power Station.  At that time, the Aboriginal representatives consulted agreed that in 
the area to be disturbed by the project, no sites of a mythological or ritual nature existed nor to their 
knowledge had existed formerly (SECWA 1990). 

The archaeological survey revealed several sites of interest.  On the western edge of the power station 
land, one site consisted of a scatter of 12 quartz artefacts within a blow-out close to a seepage.  Two 
isolated finds consisting of stone artefacts were also discovered.  One of these finds revealed a quartz 
steep-sided scraper near the eastern seepage on the power station land.  The other find was located in 
the wellfields to the south of the power station land, on the eastern side of the Collie River South 
Branch. 

A discussion of the potential impacts on Aboriginal Heritage from the proposed Collie Power Station 
expansion and strategies to minimise these impacts are provided in Section 7.11. 

2.1.12 Land tenure 

The proposed Collie B power station would be built on land owned by Western Power.  The Collie 
Power Station is surrounded by a buffer as prescribed in the Shire of Collie Draft Town Planning 
Scheme No. 4.  This buffer is zoned as a Special Control Area where the only land uses permitted are 
rural and industrial uses.  No habitable buildings associated with such rural or industrial uses are 
permitted unless agreed with the DoE.  A field visit by Sinclair Knight Merz (13/05/02) indicated that 
one residence exists in this buffer area.  This residence is located approximately 3.8 km to the north 
east of the plant.  Outside the buffer area, the closest residence is approximately 5 km to the north east 
of the plant. 

The remaining 1400 ha of Western Power owned land forms part of the buffer surrounding the power 
station.  Western Power has planted approximately 800 ha of blue gum plantation, most of which is 
within the buffer area, with some located on the power station site. 

Forestry, grazing, agriculture and mining dominate land use in the vicinity of the Collie Power Station 
Site.  There are four main categories of land use: 

• State Forest 

• privately owned rural land 

• town sites and urban areas 

• other reserves. 
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Figure 7 Land use zoning around the Collie Power Station 

 
Based on figure used with permission of Western Power 
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2.1.13 Local and regional and planning 

Planning documents relevant to the study area include: 

• Draft Town Planning Scheme No. 4:  The Collie Power Station site is contained within the Shire 
of Collie and is zoned for ‘Special Industry’ under the Collie Town Planning Scheme.  Although 
this scheme has not been formally gazetted, an ‘Interim Development Order’ exists that provides 
the Collie Council with Authority to apply its broad provisions.  The land use zoning under this 
scheme is shown in Figure 7. 

• _Bunbury–Wellington Region Plan (WAPC 1995): The Final Bunbury Wellington Plan was 
released in 1995 for the Shires of Collie, Harvey, Dardanup, Donnybrook-Balingup, Capel and 
the City of Bunbury.  The purpose is to set out objectives for the region and to list the various 
actions necessary to achieve those objectives. 

• Collie Basin Structure Plan (CBMPG 1992):  The aim of this document is to progress land use 
planning for the Collie coal basin recognising that the primary land use within the basin is and 
should remain coal mining and associated power generation, within the context of social and 
environmental considerations.  The Collie Basin Management and Planning Group (CBMPG) has 
prepared the Plan as a guide for local and regional planning authorities in determining future 
statutory planning controls for the basin in conjunction with the Bunbury–Wellington Region 
Plan prepared by the Department of Planning and Urban Development. 

• _South West Strategy (South West Development Authority 1991):  The aim of this plan is to guide 
the future conservation and development of the South West Region by setting clear goals to 
ensure sustainable social and economic development. 
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3. PROPOSAL DESCRIPTION 

3.1 EXISTING FACILITIES AT THE COLLIE POWER STATION 

Existing facilities at the Collie Power Station include: 

• 300 MW power generating unit, comprising boiler and turbo generator 

• on-site coal receival, crushing, storage and handling facilities 

• off-site water supply and on-site water storage facilities 

• wastewater management and disposal system 

• cooling water system 

• ash handling, storage and transport facilities 

• site substation 

• water treatment plant 

• workshop and offices. 

Coal for the Collie Power Station is sourced from the Collie Basin.  The power station is connected to 
the SWIS by 330 kV transmission lines.  The power station is run by Pacific Western on a six year 
contract to Western Power. 

3.2 PROPOSAL COMPONENTS 

Expansion would require an additional power generating unit – boiler and turbo-generator, and 
supporting infrastructure.  The key characteristics of the proposal are shown in Table 1. 

Table 1 Key characteristics of the proposal. 
Element Description 

General 
Facility description. Construction and operation of a supercritical (see Section 3.3.3) pulverised coal-fired 

steam power plant matching the existing Collie A Power Station in output  

Location Collie Power Station Site 10 km east north east of Collie Townsite, Western Australia 

Generating capacity. 330 MW Gross Output, Sent Out Capacity 304 MW 

Thermal efficiency Design expected 38% at full load 

Facility footprint Approximately 30 000 m2 of Collie PS Site  

Construction period Construction commences mid 2006, completed December 2008 

Project Life 30 years:  2009 to 2038 

Plant Facilities 
Pollution control equipment and stack 
height. 

Low NOx burners, 3 or 4 stages of electrostatic precipitators (depending on final 
design)  

Stack  Existing 170 metre stack 

Cooling towers 1 set 

Boiler Supercritical pulverised coal fired steam generator 

Utilities 
Fuel use. Estimated normal usage 1 100 000 tonnes per year of standard Collie coal. 

Water use  Estimated normal usage up to 5.1 GL/year 
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Element Description 

Emissions 
Greenhouse gas mass emission. Normally up to 1 900 000 tonnes CO2e per year dependent on Western Power 

requirements 

SO2 mass emission 15 300 tonnes per year estimated 

NOx mass emission 5200 tonnes per year estimated 

PM10 mass emission 400-600 tonnes per year estimated 

CO mass emission 3500 tonnes per year estimated 

Dioxin/Furan mass emission 0.9 grams per year estimated 

Waste 

Saline water discharge (estimated). Estimated normal operations up to 1.46 GL/year 

Solid waste disposal (estimated). Up to 112 000 tonnes per year of ash in existing licensed on-site disposal  

Workforce 

Construction Approximately 600 (peak numbers) 

Operations Up to 50 full time personnel 

3.3 TECHNOLOGY 

The Collie Power Consortium is committed to providing the latest technology that is commercially 
viable for the Collie B Power Station. 

Western Power, in their requirements for the Collie B Power Station have specified high reliability and 
availability which precludes the installation of new technologies that as yet can not surpass the 
reliability and availability of existing SWIS connected power systems. 

Figure 8 outlines the technological processes to be used in the Collie B power plant. 

3.3.1 Coal combustion 

Both subcritical and supercritical pulverised coal fuelled power stations could technically be installed 
at the Collie Power Station.  Since 1998, when the Collie A Power Station was installed, there has 
been movement towards supercritical power units as standard practice.  There is little support for 
subcritical technology unless other advantages are included such as industrial combined heat and 
power operations or burning of what would otherwise be wasted by-product or refuse biomass. 

The efficiency of a supercritical power plant is size-dependent as the initial steam turbine stages 
become very small when the unit size is reduced.  The efficiency advantage of a supercritical power 
plant is lost below 250 MW per year production. 

The Australian Greenhouse Office (AGO) Generator Efficiency Standard requires the use of 
supercritical technology in power plants generating more than 250 MW per year.  It is possible to 
avoid the cost of the latest supercritical technology by splitting the required 300 MW power unit into 
subcritical smaller units.  However, the Consortium has chosen to adopt best practice and install a 
supercritical unit. 

A supercritical pulverised fuel coal power unit with a capacity of 300 MW cannot be significantly 
more efficient than a subcritical unit due to the small size of the former.  However, the Consortium 
considers the additional cost to be justified, as a supercritical unit will reduce greenhouse gas 
emissions by more than 80 000 tonnes per year.  The AGO has indicated that an assumption of 
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$10/tonne CO2e cost/benefit should be employed when making investment decisions that provide 
different GHG emissions outcomes. 

The use of supercritical boiler technology has additional benefits: 

• improved efficiency at part load  

• fewer emissions of all types due to lower per electrical unit coal fuel consumption 

• lower water consumption due to higher efficiency and less waste heat. 

3.3.2 Emissions control 

The Collie B proposal will use the best practicable measures for the size and type of fuel employed 
and will include low NOx coal burners, and three or four stages of electrostatic precipitators.   

3.3.3 Steam generation 

Steam is used to drive the steam turbine (turbo-generator) to generate electricity (see Figure 8).  
Heating water under pressure in a steam generator or boiler produces the steam. 

A subcritical power plant does this by boiling the water into steam like ordinary household steam 
called “wet steam”.  The steam is then heated further to become superheated steam. 

A supercritical power plant goes a step further than subcritical and the water is first pressurised so that 
it “flashes” straight into steam instead of boiling.  The steam is then heated further to produce very 
superheated steam called supercritical steam. 

3.3.4 Electricity generation 

The supercritical steam produced in the steam generator or boiler is piped to the turbo-generator to 
produce electricity.  The 3000 rpm turbo generator produces electricity at 24 000 volts which is 
increased to 330 000 volts by a transformer at the power station. 

The supercritical power plant uses about 3.6% less coal to produce the same amount of electricity as a 
subcritical power plant. 

3.3.5 Cooling system 

After the steam leaves the turbo-generator it is collected and cooled in cooling towers to condense as 
water.  It is then recycled back into the system to be re-heated in the boiler, completing the “steam 
cycle”.  In accordance with the agreed CWAG outcome of 1999, the Consortium plans to use mine de-
watering water for cooling from the mining that supplies coal to the power station.  During the cooling 
cycle, salts become concentrated in the cooling water and this saline waste water is removed from the 
system.  The saline waste water will be treated to meet the requirements of the site environmental 
licence at the existing on-site water treatment plant and discharged by Western Power into the ocean 
with the existing Collie A water. 
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Figure 8 Process schematic of the Collie B power station 
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3.3.6 Flue gas 

The burning of coal in a boiler produces flue gas which is a hot waste air stream containing heat 
energy and a number of ash components. 

The heat from the flue gas is recovered prior to entering the stack and is used to preheat the boiler 
water and incoming air to the boiler and for drying coal.  These functions together will produce the 
highest possible efficiency for the Collie B power cycle. 

Flyash is removed by three or four stages of electrostatic precipitation.  More than 99% of the ash is 
removed and placed in sealed disposal areas.  The remaining flue gas is to be exhausted through the 
existing 170 m high stack built for the combined Collie A and B units in the late 1990’s. 

The discharged flue gas will not normally be visible, except on very cold days when water vapour 
forms in the air as the warm flue gas meets the cold air. 

3.4 INPUTS 

3.4.1 Fuel supply 

The proposed expansion would use approximately 1.1 million tonnes of coal per annum from the 
existing Premier mine. 

The Collie A power station is supplied with coal from the Wesfarmers Premier coal mine by a 10 km 
conveyor.  This conveyor was designed to deliver coal to both Collie A and Collie B and will be used 
to supply coal to the expanded power station. 

3.4.2 Water supply 

The power station expansion will require approximately 5.1 GL of water per year with the peak 
demand occurring in summer.  The primary source of water for steam generation and cooling for the 
first 15 to 20 years of the project will be from mine dewatering water, sourced from nearby coal pits.  
This water will be pumped from Shotts transfer station via a new pump station and pipeline, 
duplicating the existing facilities.  Water supply issues are detailed further in Section 6.1. 

3.5 OUTPUTS 

The outputs from the expansion include treated water, ash, exhaust gases, power and some minor 
chemical and lubricant wastes. 

3.5.1 Power 

Collie B will supply approximately 300 MW of power to Western Australian consumers, enough for 
about 100 000 modern homes.   

The power from Collie B will be transported to Perth at the highest voltage used in Western Australia 
and then distributed through the grid system as required. 
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3.5.2 Emissions 

The anticipated emissions from Collie B are based on the measured emissions from the existing Collie 
A power station.  The estimates are conservative, as Collie B will have lower emissions due to its 
higher efficiency.  The main emissions will be water vapour, carbon dioxide, carbon monoxide, oxides 
of nitrogen, particulates, sulphur dioxide and a number of other small chemical by-products derived 
from the coal combustion.  These emissions and their impacts and management are discussed in detail 
in Section 6.3 

3.5.3 Effluents 

The water supply (derived from de-watering of coalmines) contains a number of mineral salts, which 
are concentrated during the generation steam cycle.  The salts accumulate until the water is 
approximately 10% of the salinity of seawater.  1.46 GL per year of saline waste water will be 
produced from the Collie B operations.  The waste water will meet the conditions of the effluent 
discharge licence held by Western Power (refer to Section 6.2.3). 

3.5.4 Other wastes  

Other wastes that are removed from the site are similar to any small factory or mining operation.  
These will be mainly waste oils, cleaning and chemical residues and oily rags etc.  These wastes will 
be regularly removed to a sanitary landfill or other licensed waste disposal facility where necessary. 

3.6 SUPPORT SYSTEMS 

The main support systems for the Collie B power station already exist for the Collie A power station 
and will either be used as completed in the 1990’s or be extended to suit the new power unit. 

3.6.1 Switchyard 

An existing 330 000-volt switchyard exists about 3.5 km from the Collie Power station and was 
configured for Collie B when originally constructed.  The additional work to allow the connection of 
Collie B is to be completed by Western Power separate from the Collie B project. 

3.6.2 Transmission line 

A new 330 000-volt power line will be constructed for about 3.5 km from Collie Power station to the 
nearby switchyard.  The additional power line work to allow the connection of Collie B is to be 
completed by Western Power separate from the Collie B project. 

3.6.3 Drainage 

The existing Collie A Power Station was configured for the installation of Collie B and included the 
drainage and interceptor dams necessary to prevent any overflow of effluent to the surrounding land. 

The drainage system directs good quality runoff to the water storage for use within the cooling system 
after treatment to remove oil, grease and suspended solids.  An intermediate quality storage collects 
blow down from the cooling towers and wastes from the side stream filter.  A portion of this water is 
used for fly-ash conditioning whilst the remainder will be filtered for disposal into the marine outfall. 
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3.6.4 Liquid fuel storage 

Up to 750 tonnes of light fuel oil is currently stored at the Collie Power Station in fully bunded areas 
in accordance with fire and safety regulations.  The fuel is used for starting the boilers and as a backup 
when the power requirement changes.  

The additional fuel storage required will be determined during the design phase of the Collie B unit.  
A maximum storage requirement of up to 1000 tonnes may be required if sharing of the existing fuel 
storage facilities is not feasible. 

On-site fuel storage will be subject to proper design standards and licensing as required by the relevant 
Western Australian authorities. 
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4. STAKEHOLDER CONSULTATION 

4.1 PREVIOUS CONSULTATION 

The Strategic Environmental Review (Sinclair Knight Merz 2002) involved substantial public 
consultation.  During the public review period, Western Power conducted a community consultation 
program to ensure that local issues and concerns were addressed and to facilitate public participation 
in the potential environmental and social impacts of the project.  Briefings with stakeholders and 
informal public information sessions were held in the local communities.  Open days were held and 
took the form of manned public displays following media releases and advertising. 

The following Government Authorities and interest groups were consulted during the Western Power 
consultation process. 

State Authorities/Interest Groups: 
• LandCorp 

• Department of Minerals and Petroleum Resources 

• Department of Planning and Infrastructure 

• Water Corporation 

• Department of Environmental Protection 

• Water and Rivers Commission 

• Conservation Council of Western Australia 

• Conservation and Land Management 

• Chamber of Commerce and Industry WA. 

Local and Regional Authorities and Interest Groups (South West): 
• Shire of Harvey 

• City of Bunbury 

• Shire of Collie 

• South West Development Commission 

• Chamber of Commerce and Industry WA – South West 

• Chamber of Commerce and Industry WA – Bunbury 

• Department of Planning and Infrastructure – Bunbury 

• Leschenault Inlet Management Authority 

• Water and Rivers Commission – Bunbury 

• Forest Products Commission – Bunbury 

• Department of Environmental Protection – Bunbury 

• Conservation and Land Management – Bunbury 
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• Water Corporation – Bunbury 

• Bunbury Port Authority 

• Kemerton Industrial Park Coordinating Committee. 

4.2 THE CONSORTIUM’S STAKEHOLDER CONSULTATION PROCESS 

The Consortium is committed to working with the community to address issues that arise out of this 
proposal and to provide opportunities for input to the design and management of the proposal.  There 
has been extensive consultation conducted previously on the construction of power stations in the 
Collie area.  Consultation activities of the Consortium have been optimised taking into account the 
consultation already undertaken by Western Power within the PPP. 

Stakeholder consultation for the Collie B proposal has several phases: 

1. Preliminary consultation: Key stakeholders have been engaged and briefed prior to release of 
the PER. 

2. PER public review period: All key stakeholders and the general community will be consulted 
and information provided to enable an effective public review. 

3. Operational period: All key State and local Collie stakeholders will be engaged in the ongoing 
environmental management of the proposal. 

The consultation program and the groups to be targeted for consultation prior to the operational period 
are outlined in Table 2. 
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Table 2  Stakeholder consultation program for the Collie B proposal 
Stakeholder When Method 

Preliminary consultation 

Premier Coalmine workers December 2004 An information brochure on the proposal was provided to 
workers (shown in Appendix 2) 

Collie Shire Council December 2004/January 2005 CEO contacted and presentation at a Shire Council Meeting 

Collie Stakeholder Consultation Group January 2005 Briefing and discussion 

PER Public Review Period 

Local industry February 2005 An advertised briefing and discussion session on 
construction and maintenance opportunities associated with 
the project 

Residents of Collie February 2005 A public display in the main shopping centre, attended by 
project representatives to discuss any issues. 

DoE February 2005 Organise meeting to discuss the proposal and potential 
issues 

Collie Conservation Group February 2005 Organise meeting to discuss the proposal and potential 
issues 

Western Australian community and interest 
groups February/March 2005 One-on-one meetings with key State level stakeholder 

groups, eg, Conservation Council 

Operational Period 

Collie Stakeholder consultation Group Ongoing Ongoing information exchange and consultation on 
environmental issues and performance of the Power Station.  
The Annual Environmental Review would be used as a 
basis for consultation. 

 

4.2.1 Community attitudes to coal-fired power generation 

Several initiatives were undertaken under the auspices of the PPP to determine the attitudes of the 
Collie and Perth communities to coal-fired power generation in the Collie Basin.  These included: 

• a telephone survey to ascertain community attitudes to coal fire power generation 

• community consultation regarding the Bluewaters Power Station proposal for the Coolangatta 
Industrial Estate 

• a social and economic impact assessment. 

Coakes Consulting (2004) have reported on the outcome of these initiatives and concluded that the 
attitudes of Collie community members towards the proposed developments included: 

• Differences in perceptions of coal between Collie and Perth: The perceptions of coal as an energy 
source were more positive in Collie than in Perth, with employment opportunities being the major 
consideration in Collie.  Perth respondents generally preferred gas energy generation and 
conveyed environmental concerns associated with greenhouse gas emissions from coal burning.  
The survey also found that community perceptions of coal as an energy source were poor and that 
the majority of respondents felt that natural gas provided cheaper electricity. 
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• Attitudes towards proposed development: The Collie community appear generally in favour of the 
proposed development projects and tend to respond favourably to growth in the region.  This is 
likely to be influenced by the possibility of employment generation associated with the 
development and eventual operation of the proposed project.  

• Concern for environmental impacts: Issues in the Collie community appear to reflect concern for 
environmental conservation.  Apprehension regarding development tends to be grounded in fears 
associated with possible environmental impacts.  

• Current concerns to be considered: Current issues associated with dust, noise and blasting 
associated with pre existing mines were raised as concerns.  The potential impact of such issues 
related specifically to the proposed Ewington I mine development, however such impacts need to 
be considered cumulatively.  

This analysis provided several recommendations for more efficient community engagement in the 
future. 

• Clear strategy and framework: To date, consultation has been conducted sporadically and by 
various groups.  A clear strategy should be developed to ensure future consultation is consistent, 
structured and responsive to the community and its issues. 

• Identification and involvement of Key Stakeholders: Key stakeholders need to be identified and 
involved in the process.  Particular attention needs to be made to address community groups, as 
previous consultation appears to have focussed primarily on government and industry.   

• Low level of community interest: Despite previous consultation efforts, the community appears 
relatively apathetic to participating in consultation processes, as indicated by poor response rates.  
This must be taken into account when interpreting the findings from consultative efforts.  In light 
of this, it appears that a strategy should be developed to consider what methods of consultation 
are most effective within the community.  It appears that telephone surveying was the most 
successful method (400 respondents interviewed in 5 days) and outlined a range of general 
community attitudes to coal-fired power generation.  

The Consortium will take account of the information provided through the survey in future community 
consultation on the proposal. 
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5. ENVIRONMENTAL IMPACT ASSESSMENT APPROACH 

5.1 ENVIRONMENTAL FACTORS 

Environmental factors were set out in the Power Station Expansion Environmental Scoping Document 
(Sinclair Knight Merz 2004) and the document was approved by the EPA.  These factors, modified 
slightly to account for the specifics of this proposal were set out in the Scoping Report submitted to 
the EPA (Strategen 2004) and approved by EPA in letter dated 12 Nov 2004.  The factors as approved 
in the Scoping Report are set out in Appendix 3.  The appendix includes: 

• environmental factors 

• management objectives for each factor 

• a description of the existing environment 

• the potential impacts of the proposal 

• the proposed approach to the development of management strategies 

• additional investigations proposed at the time of scoping, considered necessary to support 
development of this PER or consequent management plans and commitments. 

5.2 CONSIDERATION OF ENVIRONMENTAL RISK 

This review uses the framework and principles of Australian Standard 4360:2004 “Risk Management” 
as a guideline in determining environmental risk. 

A number of environmental factors were identified through the project scoping process to identify 
those aspects that affect environmental factors (Strategen 2004).  During this PER process, the impacts 
on some factors warranted detailed assessment whereas other factors did not warrant such, given the 
limited impacts as a result of proposed environmental management and existing arrangements. 

The EIA process is described as two steps, with the most significant impacts being subject to the most 
detailed assessment. 

5.2.1 Scoping and preliminary EIA 

A scoping process was conducted to determine those aspects or activities associated with the proposal 
that may have an impact or affect the environmental factor under consideration.  For instance, 
activities or aspects that may cause impacts include land clearing, air emissions and spills.  This 
process involved assessing the environmental risk posed by aspects of the proposal to the 
environmental factor.  

Following this preliminary EIA process, some potential impacts were found to be of such low 
likelihood of occurrence and/or not of high enough significance to warrant further assessment and/or 
deemed able to be easily addressed under the management measures proposed.  Those aspects that 
were considered potentially significant were identified for further assessment.  These factors have 
been categorised and are listed as key factors or other factors, in Section 6 and Section 7 respectively. 
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5.2.2 Likelihood, significance and management of impacts 

In this step, the likelihood and significance of consequences of the potentially significant impacts 
determined in the previous step are addressed in detail in order to determine the extent of residual 
environmental risk following the application of environmental management or offsets.  The detail of 
specific investigations, surveys and/or modelling that were conducted during the preparation of the 
PER to assess the likely impact of the power station expansion on the environmental factor is 
included. 

Each subsection dealing with a specific potential impact is typically concluded with a statement 
regarding the residual environmental risk taking into account the application of management 
procedures, modifications or environmental offsets to the proposal. 

5.3 DETAILED ASSESSMENT OF ENVIRONMENTAL FACTORS 

Each environmental factor identified as requiring detailed assessment was addressed individually 
under the following topics. 

5.3.1 Existing environment and management context 

A brief description of the environmental factor was provided to assist in the understanding of 
environmental impacts.  In-depth description of each environmental factor may be obtained through 
specialist reports referenced in the text.  This topic also includes a description of the environmental 
objectives for the factor.  These objectives are the criteria or desirable outcomes (usually specified by 
the EPA) for each environmental factor, to be achieved if the proposal is to be considered 
environmentally acceptable.  The primary objectives considered in this assessment are typically those 
prescribed by the EPA. 

Government agencies such as DoE, EPA and CALM have numerous policies and regulations relating 
to environmental factors (eg. wetlands, environmental noise) and have prepared guidelines for the 
assessment of environmental factors and for environmental management.  These policies and 
documents form an up-to-date basis for evaluating the significance of impacts and for proposing 
environmental management measures. 

5.3.2 Environmental impact assessment 

The level of environmental risk posed by an aspect (source of impact) of the proposal is defined by its 
likelihood of occurrence, its significance and the level of confidence in these predictions. 

The likelihood of impacts occurring depends on the characteristics (extent, intensity, frequency and 
timing) of the potential source of impact and the characteristics of the surrounding environment at the 
time of the impact.  Using known information about the environment, a realistic scenario is described 
to indicate the extent and consequences of impacts should a hazard (source of impact) occur following 
the application of management procedures, modifications or environmental offsets to the proposal.  
Where there was uncertainty on the extent of impacts, a worst case scenario was considered. 

The significance of the potential impact is defined by the assessment framework, community values 
and as far as possible, incorporates deemed inherent values of the environmental factors potentially 
affected.  The ease and timescale in which impacts may be remedied also determines significance. 
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5.3.3 Management/mitigation of impacts 

The probability of an impact occurring and its significance together with consideration of the likely 
effectiveness of mitigation and level of confidence in predictions determines the residual impact or 
environmental risk. 

Management measures and modifications to the proposal to mitigate environmental impacts are 
outlined under each factor and will be detailed in the management plans for key environmental factors. 

In addition, the level of confidence in estimating the impact or consequences as a result of applying 
environmental management procedures is described based on previous experience and the reliability of 
the management measure. 

The process of risk management is ongoing and has resulted in modifications to the proposal to avoid 
or reduce the likelihood of impacts.  Potential environmental impacts associated with this proposal are 
managed by application of the sequencing concept of environmental mitigation as follows: 

1. Avoidance of adverse impacts by eliminating the causes or potential causes (hazards/aspects) of 
impact. 

2. Minimising the likelihood of the impact through application of environmental management 
procedures or redesign of the proposal. 

3. Reduction in the consequences or extent of impact through application of environmental 
management procedures including rehabilitation, contingency planning and incident response. 

4. Offsetting impacts through restoring, enhancing environmental protection or conservation values of 
areas unaffected by the proposal. 

The rectification considerations of the sequencing concept have not been included as rehabilitation or 
restoration of the impacted site is not relevant to this project. 

A preliminary monitoring program may be outlined to confirm the residual impact or assess the 
effectiveness of measures to avoid or mitigate impacts.  Monitoring programs will be routinely 
reviewed to ensure that they are adequate to meet the level of potential impact or environmental risk. 

The effectiveness of environmental management will be assessed on an ongoing basis.  The reviews 
would be triggered by changes in community, regulatory or proponent expectations, monitoring 
results, performance indicators, new advice or advances in technology.  Such reviews may result in 
modification of the proposal, changes to environmental management procedures and monitoring to 
ensure continual improvement in environmental performance. 

The Consortium will prepare an Annual Environmental Review detailing the environmental actions 
and incidents (if any) that occurred at the power station each financial year.  The report will allow an 
assessment of the power station operations against the commitments in the PER and will be made 
public.  A summary description of residual impact including consideration of the likelihood of 
outcome being achieved would be included.  The significance of the outcome and its consistency with 
EPA objectives would also be addressed.  The environmental outcome may be described in temporal 
and spatial terms according to the environmental factor being addressed. 
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5.3.4 Cumulative impact 

The proposal is being considered for development in a situation where existing activities and other 
power station proposals may result in significant cumulative impacts in terms of air emissions, noise 
and other factors.  To the extent possible, these aspects have been considered and modelled (where 
appropriate) taking into account the existing activities and potential future activities likely to occur 
concurrently with this proposal.  This aspect is discussed in more detail in Section 8. 
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6. ASSESSMENT AND MANAGEMENT OF KEY ENVIRONMENTAL FACTORS 

The key environmental factors associated with this proposal are: 

• water supply 

• marine discharges 

• air emissions 

• greenhouse gas emissions. 

Each of these is discussed in detail in the following sections 6.1 through 6.4. 

The remaining environmental factors are of low impact or significance and have not been addressed in 
detail.  An assessment of these other factors and their proposed management is provided in Section 7. 

6.1 WATER SUPPLY 

6.1.1 Existing environment and management context 

Management objective: 

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 in recent years 
(URS 2004, Collie Water Advisory Group 1996, 1999).  Groundwater provides the major source of 
water to the coalmines, power stations, domestic use and stock watering, and maintains the river pools 
and associated environment.  All the mines extend below the watertable and dewatering of the aquifers 
has taken place since 1988. 

Groundwater currently serves as the main water supply to the Collie Power Station from both mine 
dewatering operations and water supply wellfields. 

Collie B water requirements 

The Collie B power station will consume a similar quantity of water to Collie A, approximately 
5.1 GL of water per year.  The actual water consumption will be determined by the quality of the 
incoming water, the station loading and the weather conditions at the time. 

The maximum daily demand is expected to be less than 20 ML.  This peak demand would typically 
occur during summer at full station output. 

Relevant policy 

Western Power is in the process of developing a water management strategy for its activities in the 
Collie Basin.  This is based on the 1999 Collie Basin Water Resource Management Strategy 
formulated by CWAG (1999).  The DoE allocation policy currently adheres to this strategy, which has 
the following main directives: 

• mine dewatering should serve as the primary groundwater supply 
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• 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. 

6.1.2 Potential impacts 

Sources of water 

The Consortium has paid careful attention to the guidance provided by the DoE concerning preferred 
sources of water for the power station.  Where commercially feasible, the Consortium intends to fully 
comply with DoE guidance. 

The primary source of water for the first (approximately) twenty years will be from mine dewatering 
water, sourced from nearby coal pits as directed by the DoE.  This water will be pumped from Shotts 
transfer station via a new pump station and pipeline, duplicating the existing facilities. 

Wesfarmers Premier Coal’s new mine workings dewatering is expected to yield approximately 
14.4 GL/yr during the first years of the project.  As the mine matures, the volume of dewatering water 
will reduce, leading to a possible water shortfall later in the project.  The approach to this issue is 
discussed in the following sections. 

Water availability from mine dewatering 

URS (formerly Dames and Moore) conducted an extensive groundwater exploration program at the 
Premier Mine in the Collie Basin during 1993-94 (Dames and Moore 1994).  A range of other 
groundwater investigations has also been undertaken in the Collie Basin, which included the Shotts 
wellfield, Chicken Creek Mine, Ewington II Mine and Ewington I Coal Deposit.  A dewatering design 
study for the Premier pits was completed in January 2002.  The scope of work included predictive 
modelling to determine practical strategies for pit dewatering, including the number and location of 
production bores, pumping schedules and rates, predicted abstraction volumes and drawdown impacts.  
Figure 9 shows the relevant groundwater source locations in the Coal Basin. 

Since January 2002, mining plans have changed, involving accelerated development and re-orientation 
of several pits and pit paths.  These changes are expected to influence the dewatering requirements for 
pit development which would also be influenced by large-scale abstractions by Griffin Coal Mining 
Company Pty Ltd at the Ewington I Mine.  These large-scale abstractions will partially be supplied by 
the aquifer systems required to be dewatered in the Premier Mine area. 

The Dames and Moore (1994) information together with monitoring data collected from parts of the 
Premier Sub-Basin (Figure 9) during water supply and mine dewatering investigations over the last 10 
years has been analysed by URS to support the design of mine dewatering systems for continued 
operations of the Premier Mine.  Dewatering designs have been developed for the changed mine plans 
taking into account the cumulative drawdown impacts of other groundwater abstractions in the 
Premier Sub-basin.  A report on this is being prepared by URS in support of a Groundwater Well 
Licence (abstraction) application under the Rights in Water and Irrigation Act 1914 for the described 
pit dewatering.  A confidential draft of the report (URS 2004) provided to Strategen by the 
Consortium has been used as the basis of the information presented on mine dewatering availability in 
this section. 
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Figure 9 Location of Premier Sub-Basin groundwater sources (mines and wellfields) 

 

The dewatering design work was based on predictive groundwater modelling that took account of: 

• outlined mining schedules 

• observed groundwater levels in the aquifer systems the pits will intersect 

• geological model structure contours of the relevant coal seams expected to be affected 

• aquifer parameters interpreted from aquifer tests in two production wells 

• aquifer parameters interpreted from regional Premier Coal Measures and Allanson Sandstone 
aquifer systems 

• cumulative drawdown impacts due to concurrent groundwater abstractions from the Muja Mine, 
Shotts borefield, Premier Mine, Ewington II Mine and the Ewington I Deposit. 
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Groundwater modelling 

The predictive groundwater flow model used was FeFLOW, with a model domain comprising all the 
stratigraphy of the Premier Sub-Basin represented through 35 layers.  The applied parameters were 
based on known hydraulic parameters interpreted from aquifer tests.  These are compatible with the 
results of calibration processes involving comparison of long-term simulated and actual aquifer system 
responses to pit dewatering and water supply abstractions. 

Long-term groundwater abstractions throughout the Premier Sub-basin have stressed aquifer systems 
and resulted in regional depressurisation and local dewatering.  The model incorporates the Muja 
Mine, Shotts Wellfield, Premier Mine and Ewington II Mine as sources of abstraction.  Abstraction 
histories incorporated into the model from these sources date back to 1981.  The cumulative impacts 
of these historical and current abstractions predominantly control the observed groundwater levels in 
the relevant aquifer systems. 

The calibration simulations do not include abstractions from the Chicken Creek Mine nor the current 
mined voids.  Abstraction from the Chicken Creek Mine occurred in several discontinuous campaigns 
prior to mid-1997.  There has only been small-scale abstraction since mid-1997 and groundwater 
levels in the local aquifer systems and mine voids have subsequently recovered. 

The model calibration commences with a uniform starting head broadly compatible with observed 
lower-bound Premier Coal Measures groundwater levels in 1984.  Measured annual aggregate 
abstractions from the different mines and water supply sources have subsequently been applied.  
Hydraulic conductivity and storage (confined and unconfined) aspects of the model have been varied 
during the calibration process to deliver the required outcomes in matching modelled behaviour with 
the observed. 

The model calibration was focussed on the lower Premier Coal Measures and Allanson Sandstone 
aquifer systems, compatible with the focus of the proposed dewatering.  The model provides a robust 
correlation to the lower-bound groundwater levels and trends interpreted and measured in the Premier 
Coal measures and upper Allanson Sandstone, particularly in the periods from mid-2000.  The model 
accuracy diminishes within the lower Allanson Sandstone, Ewington Coal Measures and Westralia 
Sandstone, partly because of inclusion of conservatively low starting heads.  In the model, the 
simulated drawdowns tend to propagate beyond the confining layers formed by the coal seams and 
mudstone/shale beds of the Allanson Sandstone and the Ewington Coal Measures successions.  The 
observed groundwater levels in the lower Allanson Sandstone have not been strongly influenced by 
groundwater abstractions to date (pers. comm. URS 9 December 2004).  Detailed hydrogeological 
reports on the dewatering modelling will be provided to the DoE by Wesfarmers Premier Coal 
Limited, in support of the dewatering licence application. 

URS anticipate that the model will provide conservatively low estimates of available groundwater 
storage in the aquifer systems of the Premier Coal Measures as: 

• the model does not incorporate rainfall recharge 

• simulated specific yields of the aquifer systems are limited to 5% by volumes 

• Chicken Creek mined voids are not represented in the model (dewatering effects of the initial 
production bores should be greater than predicted given that the voids truncate the local aquifer 
systems and will be individually dewatered by sump-pumps). 
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The predictive dewatering simulations for the future mining of the Premier Mine were based on mine 
plans and development schedules with dewatering commencing in July 2005.  The simulations 
indicate that mining rates will result in annual abstractions for dewatering of the new Premier mine 
pits from between 14.4 GL/yr to 7.7 GL/yr. 

Where water that is excess to demands is abstracted, it is normally discharged to the environment, 
(into tributaries of the Collie River) under pollution control licences issued by the DoE.  Management 
of these discharges has been a significant water management issue in the past because of the need to 
treat the discharge water for pH and occasionally iron, and the environmental and social dependencies 
that have developed as a consequence of the discharges (CWAG 1996, 1999). 

The profile of annual dewatering abstractions available to the proponent from the new Wesfarmers 
Premier Coal pits as modelled to 2022 are shown in Table 3.  These indicate that there is considerable 
certainty regarding water being available from mine dewatering to meet the needs of this proposal for 
the period modelled to 2022.  It is recognised that actual availability may vary from the results 
indicated from the modelling as dewatering progresses.  However, as the modelling is based on a 
conservative approach, and as the availability indicated over the period modelled substantially exceeds 
the power station demands of approximately 5.1 GL/yr, the Consortium is confident in the ability of 
this source to meet the power station demands over this period with considerable ease. 

Table 3 Annual dewatering abstractions to 2022 from new Wesfarmers Premier Coal pits in 
Premier Sub-Basin 

Year A\abstraction 
GL/yr Year Abstraction 

GL/yr 

2006 14.4 2015 11.5 

2007 13.9 2016 10.8 

2008 12.8 2017 10.0 

2009 13.5 2018 8.8 

2010 14.2 2019 8.8 

2011 10.5 2020 8.6 

2012 10.2 2021 8.6 

2013 9.9 2022 7.7 

2014 11.5   

Nonetheless, the Consortium will monitor the performance of dewatering operations and will annually 
review the prognosis for water availability from this source, in consultation with the DoE, to ensure 
adequate opportunity for developing a contingency water supply strategy if required.  The contingency 
water supply strategy would take into account: 

• the actual conditions being encountered in terms of demand and revised mine dewatering 
availability predictions at the time 

• contemporary information on water availability from alternative supplementary or replacement 
sources 

• water allocation policies and guidelines in force at the time  
• any need for formal environmental assessment under the EP Act. 
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Alternative water supply plan (short–medium term) 

The Consortium is also currently considering additional plans which offer substantial community 
benefits.  For example, the Consortium has considered diverting the first-flush of saline water from the 
Collie River East Branch into disused mine voids.  With suitable commercial arrangements, excess 
water from this source could be treated to reduce the salt content to allow it to be used for public 
purposes.  The concentrated saline water from this treatment would be discharged directly to the ocean 
via the existing Western Power saline discharge pipeline.  Removing the salt from the Collie River in 
this way permanently improves the quality of the Collie River and Wellington Reservoir, with 
widespread community benefits. 

The supply possibilities being considered in the short term are summarised in Table 4 below. 

Table 4 Short-term water supply possibilities for Collie B 
Source Quantity & 

Availability 
Point of supply pH & Salinity Comments 

Mine dewatering  13 GL/yr commencing 
2008 

Nearby Shotts 5.4 pH 
TDS 520 mg/L 

 

Water from disused 
mine voids 

10-20 GL/yr Muja & Chicken Creek 
pits 

pH = 3 
3,500 mg/L 

Requires pre-
treatment.  Offers large 

community benefits. 

Wellington Dam 5 GL/yr already 
earmarked for power 

generation. 

Shotts Near 7 pH 
700-1,100 mg/L 

Requires overland 
pipeline 

Harris Dam short-term emergency 
supply only 

 Potable Emergency only 

The available volumes indicated in Table 4 are not necessarily additive, in particular the availability 
from mine dewatering and mining voids.  Utilisation of mine voids may, for example, interact with 
mine dewatering scenarios and affect availability from that source, and vice versa. 

Alternative water supply plan (medium-long term) 

While estimates of availability of water from mine dewatering indicate that this source can meet the 
needs of the proposal until at least 2022, there will be a need to regularly monitor the performance of 
the dewatering sources and review the modelling and dewatering predictions.  In the event that such 
reviews indicate that additional sources may be required to supplement or replace mine dewatering 
during the projected life of the project, a water supply development and management strategy will be 
prepared to identify such sources and plan for their implementation.  The strategy sources would be 
drawn from an environmental, social and economic consideration of all the sources potentially 
available to be utilised at that time, and would include water reuse, local surface sources, groundwater 
sources (Perth Basin), desalination, water trading, or supply contracts with a water service provider. 

The reviews would be made public, and approvals to secure new sources would involve public 
processes, including referral to the EPA if significant environmental impact was anticipated. 

Water handling, storage and treatment 

A new pump station and pipeline will be required to bring water from the Shotts transfer station.  The 
pipeline will use the existing infrastructure corridor that has previously been cleared.  Potential 
impacts on vegetation are discussed in Section 7.  A new storage facility may be required near the 
power station to supplement the existing 80 ML storage and would be located on existing cleared land. 
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The existing water treatment infrastructure at the Collie A site is expected to be used to treat incoming 
water.  These facilities were designed to handle the water flow associated with both stations. 

Steps to secure water supplies 

Wesfarmers Premier Coal has lodged an application with the DoE to dewater Premier’s new coal 
workings.  Detailed mine plans have been prepared and an analysis of the groundwater resources is 
being undertaken. 

Discussions with the DoE have indicated that dewatering for mining purposes is compatible with the 
CWAG (1999) water management plan for the area.  Further, the Department has indicated that they 
will specify the end use of the dewatering water.  Power generation is expected to be an acceptable use 
for the mine dewatering water in accordance with the CWAG strategy. 

Discussions have been held with the Water Corporation concerning the supply of water from 
Wellington Dam.  These discussions confirmed willingness by the Corporation to be involved in water 
supply for the project. 

6.1.3 Management of impacts 

A water supply development and management strategy will be developed in consultation with the DoE 
and the Water Corporation if the need for alternative sources to mine dewatering water becomes 
apparent from regular reviews of performance of this source.  This strategy will explore all potential 
opportunities to maximise water reuse and will be in accordance with the CWAG principles and any 
subsequent amendments.  This strategy would be referred to the EPA if significant environmental 
impact was likely. 

Assessment and monitoring of performance 

Water requirements of the power station and water quality monitoring information will be reported 
annually in the publicly available Annual Environmental Review. 

Management commitments 

The proponent will: 

1. Monitor the performance of dewatering operations and will annually review the prognosis for 
water availability from this source to ensure adequate opportunity for developing a contingency 
water supply development and management strategy if required.  The review results would be 
made public as part of the Annual Environmental Review.  The contingency strategy would take 
into account: 

• the actual conditions being encountered in terms of demand and revised mine dewatering 
availability predictions at the time 

• contemporary information on water availability from alternative supplementary or 
replacement sources 

• water allocation policies and guidelines in force at the time. 
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The water supply strategy would be developed in consultation with the DoE and would be referred to 
the EPA if there were a likelihood of significant environmental impact associated with its 
implementation. 

Environmental outcome 

The water supply strategy for the expansion is in accordance with the EPA objective for this factor. 

6.2 MARINE 

6.2.1 Existing environment and management context 

Management objectives: 

Maintain the marine ecological integrity and biodiversity. 

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

During the initial years of the project, low salinity mine dewatering water will be available for supply 
as raw water to the power station and therefore the management and disposal of waste process water 
from the Collie B unit will be identical to that of Collie A (see Section 6.1).  

Currently saline cooling water from the Collie A Power Station is discharged to the ocean through an 
ocean outfall near Buffalo Road, offshore from the Leschenault Peninsula.  Western Power will 
provide access to this pipeline for discharges from power station(s) constructed in the Collie area 
under the Stage 2 PPP. 

In the event that incoming raw water becomes of lesser quality than the design standard of the existing 
power station water treatment plant, the Consortium plans to pre-treat the raw water to meet the design 
standard of the water treatment plant and hence continue to satisfy the design standards of the waste 
water treatment plant. 

Irrespective of the water supply situation, the saline water outflow is not expected to exceed the 
capacity of the existing saline discharge line during the life of the project. 

The existing pipeline has a maximum capacity of 92.5 L/s and the ocean outfall has a maximum 
capacity of 220 L/s (Sinclair Knight Merz 2002).  The maximum discharge from the Collie Power 
Station is currently 43 L/s (Pacific Western 2001).  As the water to be utilised by the Collie B plant is 
similar to that being utilised by Collie A in terms of both quantity and quality, the volume of discharge 
is also expected to be similar (maximum 43 L/s).  Therefore, the combined saline waste water from 
Collie A and B is expected to total less than the capacity of the existing pipeline. 

The Strategic Environmental Review (Sinclair Knight Merz 2002) presented the modelled results of 
disposal of saline effluent through the existing Collie Power Station ocean outfall.  In the model it was 
assumed that the amount of wastewater generated would be that from a 600 MW plant (Collie A and B 
combined) and that the water would be discharged through the existing outfall. 

The area around the outfall consists of a gently sloping bed and there are no well developed reefs in 
the area.  The diffuser currently starts approximately 800 m offshore and is approximately 100 m long, 
lying in 10 m of water.  The near shore 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.  Seagrass meadows are generally confined to areas >600 m offshore.   
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Millennium Inorganic Chemicals also discharges wastewater through an ocean outfall proximal to 
Collie Power Station outfall. 

A benthic habitat survey indicates that the existing outfall appears to have had little affect on the 
adjacent seagrasses (Sinclair Knight Merz 2002). 

Marine water quality guidelines 

The quantity of the water discharged to the ocean is dependent on the quality of the water supply to 
the plant and on the chemicals required for pre-treatment of water prior to use in the plant.  As water 
supplied to Collie B will come from the same good quality supply as Collie A, the quality of the 
wastewater will be the same.  The volume and overall contaminant load will increase, but will be 
within the capacity of the existing pipeline/diffuser as modelled and licensed. 

Some pre-treatment of the water supply (currently for Collie A and the same for Collie B) is required.  
The chemicals used are likely to include a biocide (used in the plant to prevent bacterial and algal 
growth) and a corrosion and scale inhibitor.  Biocides readily decompose and are continually added to 
maintain an effective concentration of approximately 0.5 mg/L.  By the time the effluent reaches the 
ocean outfall the levels would be expected to be approximately 0.1 mg/L due to decomposition.  At 
these levels, dilution of only 33:1 is required for concentrations to meet the Australian and New 
Zealand Environment and Conservation Council (ANZECC)/Agricultural and Resource Management 
Council of Australia and New Zealand (ARMCANZ) 2000 Water Quality Guidelines.  A dilution of 
33:1 is achieved within 3 m of the diffuser (Sinclair Knight Merz 2002).  The wastewater is expected 
to be free of other contaminants. 

The salinity of the wastewater that would be discharged is not expected to exceed 5000 mg/L TDS and 
will normally be less than 3500 mg/L TDS.  This salinity is lower than the salinity in the receiving 
environment, which is approximately 35 000 mg/L TDS.  The wastewater would also have a higher 
temperature than the receiving environment.  The lower salinity and higher temperatures contribute to 
a buoyant plume in which mixing occurs higher in the water column, limiting impacts on nearby 
seabed environmental values. 

The ANZECC/ARMCANZ 2000 Water Quality Guidelines contain trigger values which are based on 
the level of habitat protection.  The Environmental Protection Authority (EPA) has adopted these 
guidelines.  The level of protection for marine species is derived from research into the effects of 
contaminants on biota (ecotoxicology).  A 99% level of protection reflects a concentration of a 
particular contaminant that is shown to have no observed effects on 99% of the tested species.  Each 
contaminant has four trigger values based on the level of protection (99, 95, 90 and 80%).  Trigger 
values are provided for each contaminant in the ANZECC/ARMCANZ 2000 guidelines.  Temperature 
and salinity, while not contaminants, nonetheless are physio-chemical stressors and have trigger values 
and guidelines that must also be met. 

 
The marine environment adjacent to the existing Collie Power Station ocean outfall has a 99% level of 
habitat protection which must be achieved at the boundary of the mixing zone (EPA 2000).  The 
dilution required to meet acceptance criteria for biocides, salinity (TDS) and temperature are presented 
in Table 5.  The salinity of the discharge is the parameter that requires the greatest dilution factor 
(60:1) to compensate for the less saline nature of the effluent. 
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Table 5 Dilution factors required to meet acceptance criteria 
Parameter Units Effluent 

(Winter) 
Ambient 
(Winter) 

Acceptance 
Criteria 

Dilution Factor 
Required 

Hypochlorite µg/L 100 0 31 33 

Hydrobromide µg/L 100 0 31 33 

TDS mg/L 5000 35 000 34 000–35 000 60 

Temperature °C 20 16 15.7–16.4 15 

Note: 
1) Draft low reliability trigger value ANZECC/ARMCANZ (2000). 

To demonstrate that the diffuser design is capable of achieving the appropriate guideline levels within 
the mixing zone for salinity and temperature, a dispersion modelling assessment was undertaken for 
approval of the Collie A power station (Sinclair Knight Merz 2002) and is detailed below. 

Dispersion modelling assessment 

Modelling methodology 

An assessment of the dilution capability of the existing Collie Power Station ocean outfall 
configuration was undertaken using the United States Environmental Protection Authority model 
known as PLUMES (Baumgartner et al. 1994).  The model has been extensively validated and has 
been used within the Perth Coastal Waters area (Kinhill 1997). 

The PLUMES model is in effect an interface for the RSB and UM nearfield models.  In addition, it 
contains two farfield algorithms and the CORMIX1 flow categorisation scheme.  The RSB model was 
based on hydraulic studies by Roberts (1977) and Roberts et al. (1989 a, b, c).  The UM model which 
was used in this study was based on the models originally developed by Teeter and Baumgartner 
(1979) and later by Muellenhoff et al. (1985). 

The features of the existing Collie Power Station wastewater pipeline and ocean outfall are: 

• the pipeline has a maximum capacity of 92.5 L/s 

• the ocean outfall has a maximum capacity of 220 L/s. 

The assessment was run under the assumption that the proposed expansion of Collie Power Station 
could discharge water at up to 92.5 L/s, which is the design capacity of the existing wastewater 
pipeline.  The current maximum discharge from the Collie Power Station is a nominal 155 m3/hr or 
43 L/s (Pacific Western 2001). 

Ambient and effluent water quality characteristics 

Sinclair Knight Merz (2002) used conservative assumptions for the effluent discharge characteristics.  
With the exception of biocides, Sinclair Knight Merz assumed that the discharge water would be free 
of toxicants (or that they would be at insignificant levels), and therefore the temperature and salinity of 
the discharge are considered the critical environmental factors to be analysed.  Winter discharge 
conditions were assumed as a worst case scenario.  For winter discharge, the water column was 
assumed to be well mixed with the temperature and salinity of the receiving water at 16°C (Sinclair 
Knight Merz 1998) and 35 000 mg/L respectively. 
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It was assumed that the temperature of the Collie Power Station discharge would be at an ambient 
temperature of 20°C for winter conditions.  In addition, it was assumed that the discharge would have 
a maximum salinity of 5000 mg/L TDS.  This was a conservative assumption based on utilisation of a 
saline water supply (more saline than mine dewatering water currently available) and the maximum 
weekly average TDS for the Collie Power Station for 2000/2001; 2800 mg/L (Pacific Western 2001).  
The characteristics of the effluent as modelled are presented in Table 6. 

Table 6 Effluent discharge characteristics 
Parameters Combined Effluent 

Discharge rate (L/s) 92.5 

Temperature (°C) 20 

Salinity (mg/L) 5000 

 

Outfall configuration 

The configuration used for this investigation is presented in Table 7. 

Table 7 Model parameters and configuration 
Parameters Combined Effluent 

Discharge rate (L/s) 92.5 

Port diameter (mm) 50 

Port spacing (m) 8 

Number of ports 55 

Port elevation from seabed (m) 0.25 

Port depth (m) 10 

The modelling results indicated that the required dilution of 60:1 would be achieved within 4 m of the 
diffuser (see Figure 10). 

6.2.2 Potential impacts 

The existing saline water disposal pipeline and outfall was designed and constructed for a 600 MW 
power station and has the capacity to discharge the additional flows from Collie B (approximately 
43 L/s maximum flow rate).  As the initial phase of the project will be based on using high quality 
mine dewatering water, the quantity and quality of the discharge water will be within the range of 
parameters modelled for approval of the existing ocean outfall.  The discharge is consequently also 
expected to meet the existing pollution control licence conditions on quality.  The licence condition 
water quality criteria and expected water quality values are set out in Table 8. 

The estimated volume of saline waste water that will be produced by Collie B is 1.46 GL per year. 

Dispersion modelling of the diffuser capacity to achieve the appropriate guideline levels for salinity 
and temperature has been undertaken and is outlined below (Sinclair Knight Merz 2002). 

Simulation results are presented in Figure 10.  This figure presents two plots.  The top plot shows the 
travel trajectory of the plume from either side of the diffuser (situated at 0 m in the x-axis) within the 
mixing zone whilst the bottom plot shows the corresponding dilutions achieved within the same 
distance from the diffuser.  The figure also provides information on the temperature and salinity of the 
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discharge along the trajectory of the plume, allowing easy identification of where these parameters 
achieve the recommended guidelines. 

Due to the buoyant nature of the discharge, the plume rises relatively quickly upon discharge and 
results in a narrow mixing zone.  High dilutions are achievable due to the nature of the discharge and 
the water depth available for mixing.  Dilutions achieved by the diffuser (190:1) were expected to 
exceed required dilution limits (60:1) for protection of the environment well within the mixing zone. 

Table 8  Water quality criteria for marine discharge and expected values 

Parameter ANZECC Guidelines 
(mg/L) 

Licence Limit 
(mg/L) 

Typical discharge value 
(mg/L)1 

Total Suspended Solids <10% change seasonal 
mean concentration 

50 for 90% of samples, 150 
for all samples 3 

Total Dissolved Solids No criteria 32 000 1880 – 2650 

Dissolved Oxygen >6.0 >5.0 5 – 9 

pH <0.2 pH unit change 6.5–8.5 7.3 

Sodium No criteria 10 500 640 

Potassium No criteria 280 27 

Calcium No criteria 400 45 

Magnesium No criteria 1400 74 

Iron No criteria 5.0 0.11 

Manganese 0.1 5.0 0.13 

Chloride No criteria 19 000 1 067 

Sulphate No criteria 2450 230 

Bicarbonate No criteria 140 24 

Silica No criteria 100 2 

Phosphate (as P) No criteria 2.0 <0.01 

Nitrate (as N) No criteria 5.0 0.5 

Arsenic 0.05 0.10 <0.001 

Cadmium 0.002 0.02 <0.01 

Chromium 0.05 0.10 <0.05 

Cobalt No criteria 0.10 <0.05 

Copper 0.005 0.25 <0.01 

Lead 0.005 0.1 <0.01 

Mercury 0.0001 0.002 0.0002 

Nickel 0.015 0.3 Not available 

Zinc 0.05 0.5 <0.05 

1: Source of typical discharge value data is Collie Power Station Annual Environmental Report, 1 July 2003-30 June 2004, 
Pacific Western Pty Limited 

The characteristics of the initial mixing zone for the extension of the outfall diffuser are presented in 
Table 9. 
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Figure 10 Wastewater dispersion modelling – plume trajectory and dilution 

 
Used with permission of Western Power 
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Table 9 Mixing zone characteristics 
Parameters Collie Outfall 

Discharge Rate (L/s) 92.5 

Mixing Zone Width (m) 14.8 

Mixing Zone Length (m) 92 

Mixing Zone Area (m2) 1362 

Dilution Ratio Achieved at the surface* 190:1 
Note: *  Minimum dilution ratio required is 60:1 

The results of the modelling indicate that the increased discharge through the existing outfall diffuser 
to its design capacity would result in adequate dilution to meet environmental guidelines. 

Seagrasses near the outfall were not expected to be impacted by the discharge from the proposed 
power station.  This was based on the observations of the existing health of the seagrasses made during 
the benthic habitat survey by Sinclair Knight Merz and the Marine and Freshwater Research 
Laboratory on 30 and 31 May 2001 (detailed in Section 2.1.9 and Appendix 1) following 
commencement of discharges in mid 1999.  In particular, the following observations were made: 

1. The seagrasses in the study area were in a healthy condition with low epiphyte loads and no signs 
of leaf damage. 

2. There was no obvious difference between the seagrass along the existing outfall and that further 
to the west.  

3. The existing outfall appears to have had little effect on the adjacent seagrasses. 

6.2.3 Management of impacts 

Based on previous modelling of the combined wastewater of Collie A and Collie B, no significant 
impact is expected on the marine environment near the ocean outfall.  This conclusion is based on the 
future water supply for Collie B being of a similar quality to the mine dewatering supply for Collie A.  
The quality of the blowdown water to be transferred into the Western Power saltwater disposal system 
is expected to be characterised at discharge as shown in Table 8.  The parameters measured in the 
existing discharge are all well within the licence limits and guideline limits. 

Monitoring of the water supply quality and wastewater quality in addition to monitoring of the 
receiving environment will ensure that any change from the modelled scenario will be known and 
management amended accordingly. 

Monitoring and assessment of performance 

Currently, saline discharge pipeline input monitoring is as follows: 

• weekly sampling for flow rate, volume, temperature, TSS, TDS and pH 

• weekly sampling for heavy metals, major ions, nutrients, oil and grease. 

Currently, monitoring of the marine environment is as follows: 

• annual seawater sampling at seven sites for heavy metals 

• annual sediment sampling at seven sites for heavy metals 



  
s t rategen Public Environmental Review 

WEN0435 PER FINAL corrected 2.doc 57 

• annual mussel biomonitoring at four sites for heavy metals. 

The Consortium would incorporate a similar monitoring program of the input to the saline discharge 
pipeline and would contribute to a joint monitoring program at the ocean outfall.  Additional tasks 
would include: 

1. Data logging of temperature near the outfall diffuser to confirm the numerical modelling of 
dilution for the increased wastewater discharge from the proposed expansion. 

2. Monitoring of seagrass health near the outfall diffuser. 

3. Annual reporting of monitoring results in the Annual Environmental Review. 

Management commitments 

The proponent will: 

1. Prepare and implement an Operating Environmental Management Plan prior to commissioning 
that addresses management of discharge of saline water effluent to the Western Power Salt Water 
Pipeline in accordance with environmental licence conditions. 

Environmental outcome 

Disposal of the saline waste water from the pipeline will not lead to any significant impacts on the 
marine environment and will meet the EPA objective. 

6.3 AIR EMISSIONS 

The information presented in Section 6.3 has been taken from a report by Sinclair Knight Merz (2005) 
on air dispersion modelling work undertaken under a joint arrangement between Western Power 
Corporation, Griffin Energy and the Consortium.  The information provided in the report by Sinclair 
Knight Merz has not been verified by the Consortium or by Strategen, however, the outcomes have 
been extensively reviewed by the Consortium and the comments and commitments in this PER reflect 
the Consortium's view of the study. 

Since receipt of the Sinclair Knight Merz (2005) report, additional information on air emissions has 
become available to the Consortium and further modelling work has been commissioned.  The results 
of this additional work are expected to become available early during the public review period.  A 
preliminary assessment indicates that it is unlikely that this additional work will materially change the 
results presented in this report, and should therefore have no influence on the proponent commitments 
and environmental outcome.  However, the results will be advised to the EPA and made available to 
the public as soon as the work is complete, to confirm this. 

6.3.1 Management context 

Management objective: 

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. 
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Key air quality criteria and policies 

The extent of any impact of air emissions on air quality can be assessed by comparing model 
predictions of ambient levels with accepted or recognized ambient air quality criteria.  Air emissions 
or contaminants that were considered to be of importance and of relevance in the Collie airshed in this 
assessment were: 

• particulate matter < 10 µm (PM10) 

• particulate matter < 2.5 µm (PM2.5) 

• ozone 

• oxides of nitrogen (NOx) 

• sulphur dioxide (SO2) 

• hydrogen fluoride (HF) 

• hydrogen chloride (HCl) 

• carbon monoxide (CO) 

• polycyclic aromatic hydrocarbons (PAHs) 

• dioxins and furans (D/Fs) 

• metals including -lead; zinc; mercury; cadmium; chromium; chromium III, chromium IV, arsenic; 
beryllium, copper, nickel, boron 

• fluoride. 

The criteria used in this assessment are listed in Table 10 and are taken from the following sources: 

• National Environmental Protection Council National Environment Protection (Ambient Air 
Quality) Measure (NEPM 1998) 

• World Health Organisation (WHO 2000) air quality guidelines 

• Australian National Health and Medical Research Council (NHMRC) ambient air quality and 
interim national indoor air quality goals for Australia 

• Texas Commission on Environmental Effects Screening Levels (TCEQ ESL) 

• The Victorian Design Criteria for Class 2 and Class 3 substances (Vic DC) 

• The Ontario Ministry for the Environment Ambient Air Quality Criteria (AAQC). 

Table 10 Relevant ambient air quality criteria 

Contaminant 
(µg/m3)  

Averaging 
Period* 

NEPM 
(µg/m3) 

NHMRC 
(µg/m3) 

WHO 
(µg/m3) 

TCEQ 
ESL 

(µg/m3) 
Vic DC 
(µg/m3) 

Ontario 
AAQC 

(µg/m3) 

Adopted
Criteria 
(µg/m3) 

10-min  700 500    700 

1–hour 570 570    690 570 

24–hour 228  125   275 228 
SO2  

Annual 57 60 50   275 57 

CO 8–hours 11 240 10 000 10 000   15 700 11 240 

1–hour 246 320 200   400 246 
NO2 

Annual 62      62 
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PM10  24–hour 50      50 

24–hour 25      25 
PM2.5 

Annual 8      8 

Pb Annual 0.5 1.5 
(3 mth) 0.5  3 (1-hr) 2 (24-hr) 0.5 

1–hour 214 210    165 214 
Ozone 

4-hour 171 170     171 

HCl 1–hour    75  20 (24-hr) 75 

HF 1–hour    5 53 (3-min)  5 

As Annual    0.5 0.17 (3-
min) 0.3 (24-hr) 0.5 

B Annual    10  120 (24-
hr) 10 

Be Annual    0.002 0.007 
(3-min) 

0.01 (24-
hr) 0.002 

Cd Annual   0.005 0.01 0.033 
(3-min) 2 (24-hr) 0.005 

Cr(III) Annual    0.1  1.5 (24-hr) 0.1 

Cr(VI) Annual    0.01 0.17 
(3-min) 1.5 (24-hr) 0.01 

Cu Annual    0.1 6.7 
(3-min) 1.5 (24-hr) 0.1 

Hg Annual   1 1 3.3 
(3-min) 2 (24-hr) 1 

Ni Annual    0.015   0.015 

Zn Annual    5  120 (24-
hr) 5 

Dioxins Annual   0.3 pg/m3  3.7pg/m3
(3-min)  0.3 pg/m3 

1–hour    
0.5 

(BaP 
0.03) 

0.73 
(3-min)  0.5 

PAH <10% BaP 
PAH (as BaP) 

Annual    
0.05 
(BaP 

0.003) 
 0.0003 

(BaP) 0.05 

Source: Sinclair Knight Merz 2005. 

Where available, NEPM standards have been used otherwise the most conservative of the criteria from 
the above sources were applied, with the exception of the 10–minute SO2 standard. 

6.3.2 10–minute SO2 standard 

In the 1998 NEPM air quality standards, a 10-minute SO2 standard was not adopted “given the 
significant costs required to control sulfur dioxide emissions from some point sources” and there 
would be inconsistencies in the monitoring and reporting protocols for a 10-minute standard for SO2 
compared to other pollutants (NEPC 2004).  The National Environmental Protection Council 
recognised that high 10-minute concentrations are most likely to occur within close proximity of 
individual point sources, and may best be addressed through the management of emissions from the 
individual source rather than through inclusion as an ambient air NEPM.  The 700 µg/m3 goal is used 
by NSW and Queensland in licensing applications for new emission sources and has been adopted for 
consistency with the NHMRC recommendation and adoption by other States of Australia. 
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Sinclair Knight Merz notes that the National Environmental Protection Council discusses short-term 
criteria for 10–minute SO2 exposures in the United Kingdom, European Union and United Sates.  “In 
the UK, 15-minute average concentrations are allowed to exceed 266 µg/ m3 on 35 occasions per year.  
The European Union has no standard for very short-term concentrations but applies an “alert 
threshold” of 500 µg/ m3 if exceeded on more than three consecutive hours.  In the US a similar 
approach is used with a 5-minute average “concern level” of 1700 µg/ m3.”  (Sinclair Knight Merz 
2005) 

Further discussion of the air quality level criteria can be found in the Sinclair Knight Merz (2005) 
report. 

6.3.3 Existing air quality in Collie area 

Air quality and meteorological monitoring  

Ambient air quality and meteorological data has been collected by Western Power Corporation 
(Western Power), Worsley Alumina Pty Ltd (Worsley) and the Bureau of Meteorology (BoM) in the 
Collie area. 

The Western Power Collie Air Quality Monitoring Network has comprised of up to three continuous 
SO2 ambient monitoring stations and one meteorological station.  Two of the SO2 monitoring stations 
were located permanently at Shotts and Collie, whilst the third was located at Cardiff from March 
1995 to November 1996, at Jackson’s Farm from December 1996 to November 1998 and at 
Bluewaters from November 1998 to November 2003.   

During 1996 to 1999 and from 1996 to 1998 a Doppler acoustic sonar and a RASS radar were used to 
measure wind speeds and the temperature profile in the lowest 450 m and 2 km of the atmosphere 
respectively.  

Western Power has monitored particulates using Tapered Element Oscillating Microbalance (TEOM) 
monitors measuring 10–minute average concentrations, from 1998 to the present at Collie, and from 
2000 to 2003 at Bluewaters.  Currently Western Power operates one monitoring station at the Collie 
site measuring meteorological data, SO2, PM10 and PM2.5. 

Worsley undertakes meteorological monitoring, along with monitoring of SO2, NOx and TSP.  The 
Worsley monitoring has generally focussed on sites very close to the refinery, with only two sites off 
the lease which would be considered applicable for comparison to ambient air quality criteria. 

The BoM has recently installed a standard automatic weather station at the Western Power Collie 
monitoring site.  This is transmitted in real time onto the Bureau’s web based observation system. 

Figure 11 shows the locations of the monitoring stations. 
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Figure 11 Location of ambient monitoring stations 

 
Source: Sinclair Knight Merz 2005. 
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Ambient sulphur dioxide levels 

Western Power monitoring data indicates that the 1–hour concentrations have been, at most, 64%, 
48% and 11% respectively of the 1-hour, 24–hour and annual concentration standards.  For a typical 
year (taken as the median year) the 1–hour concentrations are lower, ranging between 30% to 45% of 
the NEPM standard. 

Table 11 summarises the ambient levels of SO2 at Western Powers monitoring stations. 

Table 11 Summary of Western Power SO2 ambient monitoring data 
Statistic 
 

Units Collie Shotts Cardiff Jackson’s 
Farm 

Bluewaters 

Collection Period Year 9.5 8.75 1.7 2.8 5 

Maximum 1–hour Average  ppm 0.0739 0.1273 0.0562 0.0624 0.0882 

 µg/m3 211 364 161 178 252 

 (% of NEPM) 37 64 53 31 44 

Typical Yearly 1–hour 
Maximum 

ppm 0.0661 0.090 NA 0.060 0.0623 

 (% of NEPM) 33 45 NA 30 31 

Maximum 24–hour Average  ppm 0.0201 0.0385 0.0105 0.0082 0.0197 

 µg/m3 57.5 110 30.0 23.4 56.2 

 (% of NEPM) 25 48 13 10 25 

Annual Average ppm 0.0007–
0.0022 

0.0008 –
0.0015 

0.0008–
0.0022 

0.0009 –
0.001 

0.0011 –
0.0016 

 (% of NEPM) 3.5 – 11 4 – 7.5 4 – 11 4.5 – 5 5.5 – 8 
Source: Sinclair Knight Merz 2005. 
1) Data from 30 March 1995 to 30 September 2004. 
2) Typical yearly 1–hour maximum taken as the median of the yearly maximums. 
 

In addition to the Western Power monitoring, Worsley also conducts SO2 and NO2 monitoring at two 
sites outside its lease area.  Site J is located approximately 8 km to the south–south east of the refinery 
near the Allanson townsite.  Site T is located to 15 km west northwest of the refinery.  The 
summarised data from the two stations is shown in Table 12. 

Table 12 Worsley Alumina ambient SO2 and NO2 monitoring 
Statistic Units SO2 NO2 
  Site J Site T Site J Site T 

Collection Period Years 0.67 1.4 0.33 1.4 

ppm 0.0228 0.062 0.015 0.028 

µg/m3 65 177 30.8 58 Maximum 1–hour Average 

(% of NEPM) 11.4 31 12.5 23 

ppm 0.0049 0.01 0.0039 0.008 

µg/m3 14 28.6 8 16.4 Maximum 24–hour Average 

(% of NEPM) 6.1 12.5 NA NA 

ppm 0.0012 0.00094 0.0011 0.0021 

µg/m3 3.4 2.7 2.3 4.2 Annual Average 

(% of NEPM) 6 4.7 3.7 6.8 
Source: Sinclair Knight Merz 2005. 
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Ambient particulate matter (PM10 and PM2.5) 

Ambient monitoring of particulates (PM10 and PM2.5) has been undertaken by Western Power at the 
Collie and Bluewaters power station sites.  The Western Power data indicates that the number of 
exceedances of the 24–hour PM10 standard range from zero to five per year at Collie and from zero to 
one per year at Bluewaters.  Around one exceedance per year is considered to be due to bushfire 
smoke (either controlled or uncontrolled fires), resulting in the highest 24–hour values that have been 
recorded (Sinclair Knight Merz 2005).  The higher PM10 levels in Collie are believed to be the result of 
smoke from wood heaters during the winter months, however, a number of the events, particularly in 
2001 were probably due to dust from vehicles in a car park adjacent to the monitoring station (Sinclair 
Knight Merz 2005).  Table 13 shows the summarised ambient particulate monitoring data. 

Table 13 Western Power ambient particulate monitoring data 
Statistic Collie PM10 Collie PM2.5 Bluewaters PM10 

Years of Data 6.2 1.5 3 

Number of Exceedances of the NEPM 24–hour 
Standard per Year 0 to 5 10 0 to 1 

Average Number of Exceedances per Year 2.2 10 0.7 

Maximum 24–hour Concentration (µg/m3) 125 106 73 

90 Percentile 24–hour Concentration (µg/m3) 26.2 15.9 23.6 

70 Percentile 24–hour Concentration (µg/m3) 19.7 10.9 16.0 

Annual Average Concentration (µg/m3) 12.0 to 20.1 10.4 13.8 to 14.5 

Average of all Data (µg/m3) 17.2 10.4 14.1 
Source: Sinclair Knight Merz 2005. 
Notes:  
1) The NEPM PM10 standard is 50 mg/m3  with a goal of no more than 5 exceedances per year.  The NEPM advisory 
reporting standard for PM 2.5 has a 24–hour value of 25 mg/m3 and an annual average value of 8 mg/m3. 
2) PM2.5 statistics are only based on the year 1/7/03 to 30/6/04 as no calendar year data are available as yet. 
3) Note statistics for PM10 and PM2.5 include three separate days in 2001, 2003 and 2004 where the Collie TEOM 
monitors were overloaded with particulate, resulting in loss of valid data for the rest of the day.  The values clearly 
indicate that exceedances of the relevant 24–hour NEPM standards would have occurred with maximums probably 
higher than that reported in the Table above. 
4) Average data for all years only includes complete years or in the case of the PM 2.5 data the period 1/7/03 to 30/6/04. 
 

Table 13 indicates that there are around ten days per year above the 24–hour PM2.5 data reporting 
standard of 25 µg/m3.  As per the PM10 concentrations, the maximum 24–hour PM2.5 value is 
considered to be due to bushfire smoke events, though a large number of the other high events are 
considered to be due to smoke from wood-burning heaters in the town of Collie. 

Ambient ozone and NO2  

Ambient NO2 monitoring by Worsley at sites J and T indicate a maximum 1–hour concentration of 
0.028 ppm (57µg/m3).  This is 23% of the standard NEPM standard.  Outside the Collie region, NO2 

and ozone are measured by Alcoa World Alumina Australia (Alcoa) near the Wagerup Refinery, 
situated approximately 38 km north west of Worsley and 72 km north west of the Muja Power Station.  
The Alcoa monitors are situated at an ideal distance to pick up maximum impacts of ozone formation 
from plumes from the Collie sources.  Background values of ozone and NOx measured near Wagerup 
Refinery (when the winds are not from the refinery) are summarised in Table 14.  
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Table 14 Alcoa Wagerup NOx and ozone monitoring data 
Statistic Ozone NOx NO2 

 (ppb) (µg/m3) (ppb) (µg/m3) (ppb) (µg/m3) 

Maximum 58 124 26.7 54.8 15.6 32 

99.9 Percentile 50.8 109 17.2 35.3 13 26.7 

90 Percentile 28.2 60.4 3.1 6.4 3.4 7.0 

70 Percentile 22.3 47.7 1.44 2.95 2.0 4.1 

Average 18.2 39.0 1.3 2.7 1.7 3.5 
Source: Sinclair Knight Merz 2005. 
Notes: 
1) Data obtained from Alcoa’s Boundary Road and Upper Dam measurements for the period 1/8/02 to 31/7/03. 
2) Note the NO2 concentrations are slightly higher than the NOX concentrations for the 90 percentile and lower 
concentrations due to small calibration offsets in the instruments.  As such, the NO2 and NOx values should be 
considered to have an uncertainty of around 0.5 to 1.0 ppb. 
3) NOx reported as 100% NO2. 
 

The monitored data at Wagerup indicates no obvious impact from the Collie sources, with potential 
maximum 1–hour ozone and NO2 concentrations of around 44 ppb (94 µg/m3) and 10 ppb, 
(20.5 µg/m3) respectively, for winds from the Collie direction (Sinclair Knight Merz 2005). 

Significant existing anthropogenic sources of air emissions in the region 

The Collie Region has a number of major sources of atmospheric emissions discharge associated with 
mining, electricity generation, and alumina refining.  These operations include: 

• Muja Power Station 

• Collie Power Station 

• open–cut mines in the area 

• Worsley Alumina Refinery. 

Muja Power Station is the largest power station in the region consuming approximately four million 
tonnes of coal per year.  Muja stage A commissioned in 1966 (120 MW), stage B (120 MW) in 1969, 
stage C (400 MW) in 1982 and stage D (400 MW) in 1985.   

Western Power has committed to the closure of Muja stage A and B by 2008.  These stations have 
relatively short stacks with very limited particulate emission control. 

The 300 MW Collie Power Station (Collie A) was commissioned in 1998 and incorporates the latest 
particulate control technology for coal–fired power stations in the Collie Basin. 

The Worsley Alumina Refinery currently produces approximately 3.25 Mt of alumina per year 
(Sinclair Knight Merz 2005).  Worsley Alumina Pty Limited is currently seeking to expand the 
capacity of the refinery with an assessment of the environmental impact to be detailed in an ERMP.   

A comparison of the 2002/03 reported National Pollutant Inventory (NPI) air emissions for the Muja 
Power Station, Collie Power Station, and the Worsley Alumina Refinery indicate that the main source 
of particulate, SO2, NOx and many of the trace metals is the Muja Power Station. 

The location and emission parameters of the existing sources are shown in Table 15. 
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Table 15 Location and emission parameters of current sources 

Source Easting Northing Stack 
Height(m) 

Stack Tip 
Exit Diameter 

(m) 

Stack Exit 
Temperature 

(deg C) 

Stack Exit 
Velocity 

(m/s) 

Collie Power Station 431227 6310439 170 5.23 152 24.4 

Muja Power Station       

Stage A 435785 6298979 98 3.94 200 19.0 

Stage B 435734 6299001 98 3.94 200 19.0 

Stage C 435636 6299074 151 5.91 133 20.4 

Stage D 435525 6299109 151 5.91 133 19.0 

Worsley Alumina 
Refinery       

Power Station 413237 6322259 76 4.00 130 24.5 

Calciner 1 413603 6321795 40 1.65 176 32.5 

Calciner 2 413618 6321795 40 1.65 185 34.9 

Calciner 3 413630 6321795 40 1.65 180 35.8 

Calciner 4 413644 6321795 40 1.65 160 22.2 

Calciner 5 413668 6321795 40 3.00 155 15.6 

Liquor burner 413590 6321634 105 2.50 210 8 

Cogeneration Gas 
Turbine 413346 63212197 55 5.79 70 15.1 

Source: Sinclair Knight Merz 2005. 
 

Proposed additional sources 

Developments proposed considered for the Collie region include: 

• Collie B Power Station (300 MWe) – coal–fired 

• Bluewaters 1 Power Station (200 MWe) – coal–fired 

• Bluewaters 2 Power Station (200 MWe) – coal–fired 

• Worsley Alumina Refinery Expansion – Details on the technology to supply the additional steam 
required for the expansion have not yet been finalised. 

Collie B 

The proposed Collie B power station would be located on the Collie Power Station site and is 
proposed to be the same capacity as the existing Collie A plant and emissions will be released through 
a second flue within the existing 170 m multi–flue stack. 

Bluewaters 

The proposed Griffin Energy Bluewaters Power Station is located to the north west of the Collie 
Power Station site.  This proposal comprises two 200 MWe coal–fired plants.  In this assessment, it 
has been assumed that only Bluewaters 1 (200 MWe) would be implemented in the case where the 
proposed Collie B Power Station is built. 
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Worsley Alumina Refinery Expansion 

The Worsley Alumina Refinery is proposing to expand its current operation, and would involve: 

• an additional coal-fired boiler with flue gas desulphurisation (approximately 60% removal) 

• an additional gas fired alumina calciner 

• gas fired regenerative thermal oxidation. 

Table 16 shows the locations and emission parameters used in the modelling of air emissions for the 
proposed sources in the Collie Region. 

Table 16 Locations and source parameters for proposed point sources 

Source Easting Northing Stack 
Height(m) 

Stack Tip Exit 
Diameter (m) 

Stack Exit 
Temperature 

(deg C) 
Stack Exit 

Velocity (m/s) 

Collie B Power Station  431227 6310439 170 5.23 152 24.4 

Bluewater Power 
Station 427850 6312150 100 4.13 130 24 

Worsley Alumina 
Refinery       

Coal-fired Boiler 413290 6322270 105 2.5 130 24.5 

Calciner 6 413687 6321795 40 3.0 120 15.6 

Regenerative Thermal 
Oxidiser 413084 6322023 40 0.4 130 23 

Source: Sinclair Knight Merz 2005. 
 

6.3.4 Air dispersion modelling 

Modelling scenarios for the air dispersion modelling were determined in consultation with the DoE 
during the scoping phase of this environmental impact assessment.   

Modelling scenarios 

The impact of the air emissions on air quality within the Collie area has been assessed considering a 
number of possible future scenarios.  These scenarios have been compared to a base scenario (current 
emissions) to determine what effect the proposal will have on the current air quality in the Collie 
Basin. 

• Scenario 1 – Current emissions from: the Collie Power Station (Collie A), Muja Power Station, 
and the Worsley Alumina Refinery. 

• Scenario 2 – Emissions from the proposed Collie B Power Station (Collie B).  Note scenario 
essentially models Collie B in isolation. 

• Scenario 3 – Emissions from: Collie A, Muja Power Station stages C & D, Worsley Alumina 
Refinery, and the proposed Collie B.  This assumes that Muja A and B are shut down prior to 
commissioning of Collie B. 

• Scenario 4 – Emissions from: Collie A, Muja Power Station stages C & D, existing Worsley 
Alumina Refinery, proposed Collie B, and the proposed Bluewaters 1.  This assumes that Muja A 
and B are shut down prior to commissioning of Collie B. 



  
s t rategen Public Environmental Review 

WEN0435 PER FINAL corrected 2.doc 67 

• Scenario 5 – Emissions from: Collie A, Muja Power Station stages C & D, Worsley Alumina 
Refinery, proposed Collie B, proposed Bluewaters 1, and the upgrade at Worsley.  This assumes 
that Muja A and B are shut down prior to commissioning of Collie B. 

• Scenario 5A – Emissions from: Collie A, Muja Power Station (all stages), expanded Worsley 
Alumina Refinery, proposed Collie B, and the proposed Bluewaters 1.  This assumes that Muja 
stages A and B will continue operating for some time beyond the commissioning of Collie B. 

Modelling methodology 

Recent modelling of air emissions within the Collie region has been undertaken by: 

• Western Power for the expansion of Collie Power Station as part of the power procurement 
process using The Air Pollution Model (TAPM) developed by CSIRO (Sinclair Knight Merz 
2002) 

• Griffin Energy (2002) for a 800 MW supercritical coal-fired power station using TAPM (v2); 
Western Power as part of model validation exercise for the Collie region as reported in Hibberd et 
al. (2003) using TAPM v2 

• Griffin Energy for a 130 MW power station in the Coolangatta Industrial Estate using TAPM 
(Physick and Edwards 2004, v2.5) 

• Coolangatta Estate Air Quality Assessment using the US regulatory air emissions model, 
CALPUFF  (Air Assessments 2004) 

• Worsley Refinery expansion using CALPUFF and TAPM (Environmental Alliances 2004). 

The above assessments have generally utilised TAPM and CALPUFF for the modelling of emissions 
from the tall stacks.  These models have been selected for their ability to represent the following 
dispersion processes: 

• convective dispersion and fumigation which are particularly important for releases from tall 
stacks 

• building downwash, important for shorter stacks adjacent to buildings 

• dispersion over variable surface characteristics such as forests and cleared areas 

• dispersion under “calm” winds and meandering plumes. 

Sinclair Knight Merz (2005) used both TAPM and CALPUFF air dispersion models to determine 
cumulative ground level concentrations of air contaminants resulting from emissions from existing and 
proposed sources in the Collie region.   

TAPM 

Sinclair Knight Merz (2005) used TAPM to determine gaseous ground level concentrations (SO2, 
NO2, CO, HCl and HF) and small particles (<10 µm).  TAPM is a prognostic, three dimensional 
meteorological and air pollutant model that can predict the meteorology of an area without recourse to 
observations if needed.  The latest version of TAPM (v2.6) was employed by Sinclair Knight Merz as 
used by Physick and Edwards (2004). 

TAPM was also used to provide ambient concentrations of ozone and NO2.  
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Calculation of meteorological parameters was carried out over a series of four concentric (nested) 
grids.  The grids were centred at 33°23’S, 116°15’E with a local grid centre of 431017 easting and 
6305957 northing, which is between the Collie monitoring site, Collie power station and Muja power 
stations.  The grid areas are of increasing widths with distance from the centre: being 1 km wide, 
3 km, 10 km and 30 km.  Calculation of the concentration of contaminants was carried out on grids at 
half the spacing of the meteorological grids (0.5 km, 1.5 km, 5 km and 15 km), also centred on the 
above co–ordinates.  The pollution grids are numbered from the outer most to the inner most grid, with 
the 1st grid being the 15 km grid and the 4th grid being the 0.5 km grid. 

A detailed description of the configuration of the TAPM model is provided by Sinclair Knight Merz 
(2005). 

CALPUFF 

To predict metal concentrations, the Californian Puff model (CALPUFF, v5.714) has been used.  
CALPUFF is a US regulatory model for estimating long range dispersion and dispersion in complex 
terrain and for predicting particulate enables a greater size fraction to be predicted than that possible 
using TAPM which is limited to an upper size range of 30 µm. 

The configuration of the CALPUFF model is described in detail by Sinclair Knight Merz (2005).   

Receptors  

On initial investigation, 65 sensitive locations were identified in the Collie area.  The criteria for a 
sensitive receptor were: 

• locations where people meet, or gather including recreation areas 

• residences 

• school and hospitals. 

The receptor locations were identified from aerial photography and conversation with representatives 
of the Collie Shire.  Locations were confirmed during a site inspection on 17 November 2004. 

For the purpose of the air quality assessment this number of receptors was reduced to 22 locations that 
were considered to have the highest concentrations and/or were generally representative of a specific 
area.  The locations of the discrete receptors used in the modelling are presented in Table 17.  The 
location of the receptors is shown in Figure 12 and Figure 13. 
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Figure 12 Location of sensitive receptors 

 
Source: Sinclair Knight Merz 2005. 
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Figure 13 Location of air dispersion modelling grids 

 
Source: Sinclair Knight Merz 2005. 
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Table 17 Modelled receptor locations 
Receptor Description MGA Easting (m) MGA Northing (m) 

1 Resident (near Worsley Refinery) 419017 6320957 

2 Residence 414517 6314957 

3 Residence 420517 6314957 

4 Resident (Outside NW edge of Collie PS Buffer) 428017 6314957 

5 Residents (Outside NE edge of Collie PS Buffer) 434017 6314957 

6 Potter Gorge (Wellington Dam) 405517 6304457 

7 Collie Township 422017 6308957 

8 Residence 444517 6308957 

9 Residence (Locality of Buckingham 437017 6305957 

10 Residences 440017 6301457 

11 Residences 452017 6302957 

12 Resident (Collie Preston Road) 417517 6293957 

13 Cardiff township 429517 6293957 

14 Residence 444517 6289457 

15 Residence 449017 6295457 

16 Residence 424584 6311323 

17 Residence (Inside NE edge of Collie PS buffer) 432028 6314522 

18 Collie Burn township 426063 6300912 

19 Residence (ESE Muja PS) 440334 6296038 

20 Residence (ESE Muja PS) 441615 6297588 

21 Stockton Pool 428118 6306061 

22 Collie Motorplex (off Powerhouse Road) 429899 6301057 

Source: Sinclair Knight Merz (2004) 
 

Emissions information used in modelling 

The emissions data for maximum loads used in the modelling is shown in  

Table 18.  Data for the emissions of from the various sources present in the Collie area were collated 
and determined by Sinclair Knight Merz from the following sources: 

• reported NPI emission data available on the NPI web site up to the year 2002/03 

• emission data and estimation methods available as detailed in Sinclair Knight Merz (2002) for the 
Collie and Muja Power Stations 

• the summary of the NPI reporting methodology for the Collie Power Station (HRL 2002) 

• summary of average stack sampling data for Worsley Refinery for criteria contaminants and 
metals (Eckersley 20041) 

• limited stack sampling data for Collie A as listed in the report by Sinclair Knight Merz (2002) 

                                                      
1
 No further reference details provided by Sinclair Knight Merz (2005). 
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Table 18 Emission rates (g/s) at maximum loads for existing and proposed sources (preliminary estimates as modelled) 

Pollutant Collie A or B Muja A & B Muja C & D 
Worsley 
Power 
Station 

Co Gen Gas 
Turbine 

Calciners 
1 to 6) 

Liquor 
Burner 

Worsley  
Boiler 

Extension 
Digestion 

RTO 
Bluewaters 
1 (200 MW) 

PM10 1.96E+00 6.10E+02 1.56E+01 2.89E+00 0.00E+00 5.89E+00  6.58E-01  9.00E+00 

NOx 1.32E+02 2.36E+02 4.53E+02 1.10E+02 1.92E+01 4.45E+00 1.05E+00 6.22E+01 0.00E+00 1.21E+02 

SO2 5.18E+02 2.69E+02 7.79E+02 3.15E+02 0.00E+00   7.12E+01 2.10E-01 2.96E+02 

F Cmpds (as 
HF) 1.30E+00 1.92E+00 5.57E+00 6.34E-01 0.00E+00 0.00E+00 0.00E+00 1.44E-01 0.00E+00 1.04E 00 

HCl 5.10E+00 1.54E+01 4.45E+01 9.90E-01   3.50E-02 1.80E-01  3.40E+00 

CO 1.26E+02 6.41E+00 1.86E+01 1.10E+01 3.30E-01 1.12E+01 7.77E-03 6.28E+00 1.00E-03 9.30E+01 

PAHs 3.54E-04 2.56E-04 7.42E-04 2.36E-04    5.34E-05  2.83E-04 

Dioxins/Furans 
(Total) 3.73E-08 1.99E-08 5.76E-08 1.36E-09    3.09E-10  2.49E-08 

Dioxins/Furans 
(TEQ) 8.48E-09 4.53E-09 1.31E-08 5.99E-09 0.00E+00 1.19E-09 3.30E-10 1.36E-09  5.66E-09 

Pb 3.88E-03 1.31E-01 5.50E-03 2.59E-03    1.34E-03  4.86E-03 

Zn 8.15E-03 5.20E-02 1.18E-02 5.44E-03    2.82E-03  7.94E-03 

Hg 1.78E-03 3.17E-03 3.54E-03 4.96E-04 0.00E+00 1.11E-03 0.00E+00 1.13E-04 7.95E-03 1.19E-03 

Cd 9.15E-04 6.79E-03 1.38E-03 7.01E-05 0.00E+00 1.32E-04 0.00E+00 1.60E-05 1.30E-07 9.04E-04 

Cr(III) 2.92E-03 3.17E-02 4.26E-03 1.95E-03    1.01E-03  3.08E-03 

Cr(VI) 1.54E-04 1.67E-03 2.23E-04 1.03E-04    5.32E-05  1.62E-04 

As 9.69E-04 4.30E-02 1.38E-03 5.46E-04 0.00E+00 2.37E-04 0.00E+00 1.24E-04 4.90E-05 1.26E-03 

Be 5.65E-04 9.28E-02 7.86E-04 3.77E-04  1.19E-09  1.96E-04  8.97E-04 

Cu 2.84E-03 4.75E-01 3.99E-03 1.89E-03  0.00E+00  9.82E-04  4.50E-03 

Ni 4.62E-03 2.94E-02 7.20E-03 3.08E-03  2.57E-02  1.60E-03  4.49E-03 

B 1.06E-01 9.05E-02 1.31E-01 7.07E-02  3.55E-01  3.67E-02  7.07E-02 

Source: Sinclair Knight Merz 2005 
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• stack sampling data for Muja for SO2, NOx and particulates (HRL 2001) 

• particle size distribution data as listed in Environ (2003) and provided by WPC (2004b) and 
Pacific Western (2004). 

In general, the data was used as provided, except in a few cases where data gaps were filled in, or to 
make data from different sources more consistent.  It was noted by Sinclair Knight Merz (2005) that 
facilities that utilise the NPI emissions factors have provided conservative results, which will provide 
conservative estimates of the ground level concentrations. 

The Consortium intends to source its coal from the reserves of Wesfarmers Premier Coal.  The 
reserves of the Premier Coal Mining Area have been extensively drilled and estimated within the 
requirements of the Australian Joint Ore Reserves Committee.  Premier Coal has used conservative 
estimates for future coal qualities over the life of the project and expects the mining outcomes to be 
equal or superior to their mining models. 

Muja A–D and Collie A 

In the air dispersion modelling assessment Muja A–D and Collie Power Stations are modelled with 
variable hourly emission for SO2, exit temperature and velocity to represent actual conditions.  
Emissions of other substances are then predicted by scaling the ratio of the SO2 emission rate to the 
emission rate for that substance.  Concentrations of trace elements (with the exception of mercury) are 
based on coal speciation data for each of the power stations and particulate data from sampling and 
particle size distribution for Muja A/B, Muja C/D and Collie A.  NOx emissions for Collie A are the 
maximum of stack sampling data from 2002.  For CO and VOCs, the average of quarterly stack data 
for the Collie A power station at full load was used. 

Where emission information was not available, emissions were derived using the 2003 NPI Manual 
and maximum WA coal contents listed in Table 20 of the Fossil Fuel Electric Power Generation 
Workbook (NPI 2003). 

The proposed Collie B Power Station has been assumed to duplicate the existing Collie Power Station 
as detailed design information for the proposed power station is currently not available.  It is assumed 
that the technology will be able to achieve similar if not better emissions than Collie A. 

Bluewaters 

Only average emission rates at maximum load are available for NEPM contaminants for the proposed 
Bluewater Power Station.  Other emissions, such as metals and acid gases, and maximum expected 
emission rates have been used based on maximum expected concentrations in the coal. 

Worsley Refinery 

Average emission rates at maximum load based on stack test data were available and used for the 
Worsley Refinery.  Where information was not available for contaminants in emissions from the 
Worsley coal-fired power station, values were estimated conservatively as 2/3 of the Collie A 
emissions.  PAH emissions from the Worsley refinery were taken as 2/3 of the Collie A emissions. 
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Emissions review 

Sinclair Knight Merz has conducted a review on the available data as a part of the modelling 
assessment in an effort to capture the “short term” peaks in the emissions to air, which may not be 
reflected in the NPI “annual average” emissions.  The results of the review were used as the inputs 
into the air dispersion modelling.  Sinclair Knight Merz (2005) includes a discussion of this review of 
the available data.  Additional air emissions information was obtained following commencement of 
the modelling and Sinclair Knight Merz (2005) notes: “from the review of the available data a 
spreadsheet of all the current emissions in the region was developed which summarised the available 
emission data and provided the emission inputs to the air dispersion modelling software used in this 
assessment.” 

Model verification 

Sulphur dioxide 

Sinclair Knight Merz conducted verification of the TAPM SO2 modelling using previous monitoring 
data for SO2 in the Collie Region during 2001. 

The predicted and observed sulphur dioxide levels at the three monitors (Shotts, Bluewaters and 
Collie) for this period are summarised in Table 19.  TAPM results for the 0.5 km grid generally over–
predict the 1–hourly average concentrations, with the highest concentration over–predicted by 47% at 
Bluewaters, 89% at Shotts and 38% at Collie.  Similarly, the model over–predicts for 24–hour and 
annual averages.  CALPUFF modelling predictions for the three monitoring sites also tend to over–
predict, with the highest concentration being over-predicted by 28% at Bluewater and 40% at Shotts 
while under–predicting at Collie by 19%. 

Table 19 Observed and predicted SO2 concentrations at the Collie regional monitoring 
stations for 2001 

This Study Previous Studies 

Location Statistic Observation 
(µg/m3) 

TAPM 4th 
Grid 

(µg/m3) 

TAPM 3rd 
Grid 

(µg/m3) 

CALPUFF 
(µg/m3)2 

TAPM 
HIbberd et 
al. (2003) 
(µg/m3)1 

SKM 
(2002a) 
(µg/m3)1 

Maximum 1–hr 178 262 190 228 ~240 175 

2nd highest 1–hr 163 229 165 207 ~238 168 

Maximum 24–hr 33 44 42 32  57 
Bluewaters 

Annual Average 3.8 4.1 5.2 4.3  5.7 

Maximum 1–hr 175 331 210 245 ~210 382 

2nd highest 1–hr 164 262 197 243 ~186 354 

Maximum 24–hr 29 61 44 56  88 
Shotts 

Annual Average 3.3 3.2 4.9 4.0  5.6 

Maximum 1–hr 211 291 210 171 ~250 259 

2nd highest 1–hr 196 244 176 159 ~240 241 

Maximum 24–hr 58 47 40 24  59 
Collie 

Annual Average 3.1 3.7 4.0 2.6  4.9 
Source: Sinclair Knight Merz (2005) 
Notes: 
1) Hibberd et al. (2003) values estimated from their paper 
2) Data not available for this draft report 
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Sinclair Knight Merz (2005) comment that over estimation of the SO2 levels by TAPM may be due to 
a number of issues including: 

• conservative assumptions of the sulphur content of coal used in the power stations 

• not incorporating oxidation of SO2 to sulphate and wet and dry deposition from the plume 

• neglecting building effects 

• underestimation of plume rise from Muja Power Station and the effect of rough terrain on the 
dispersion of plumes 

• neglecting effect of open–cut mines and therefore rougher terrain to north west of Muja power 
station. 

A more detailed discussion of the effect of these issues is given in Sinclair Knight Merz (2005). 

Nitrogen oxides 

Sinclair Knight Merz (2005) compared predicted ground level concentrations of NO2 and NOx to 
measured data taken by Worsley at their Site J (approximately 8 km to the west of Collie and 10 km to 
the south east of the Worsley Refinery) and Site T, (approximately 13 km north west of Worsley) (see 
Figure 11).  Although this data is from a different time period to that used in the model it does allow 
some comparison between the model results and measured data. 

Table 20 sets out the observed and predicted modelling results for NOx and NO2. 

Table 20 Observed and predicted NOx and NO2 concentrations at Worsley monitoring 
stations 

Maximum 1 hr concentration (µg/m3) Average concentration (µg/m3) 
Location 

NOx NO2 NOx NO2 

Observed 
Site J 59 31 3.1 2.3 

Site T 72 58 4.5 4.2 

Modelled 

Site J 98.5 51 (58) – 4.1 

Site T 121 55 (63) – 3.9 

The model generally over–predicts NOx concentrations, though the NO2 concentrations for Site T (18 
months of data) are in good agreement with the photochemistry predictions.  Results for the 
relationship derived from the TAPM photochemistry runs are presented in brackets and indicate 
slightly higher, more conservative estimates for these two points.   

Sinclair Knight Merz (2005) concluded that the model using the 3rd grid appears to give reasonable 
predictions for these sites for NO2. 

6.3.5 Assessment of impacts – comparison with air quality guidelines 

The summarised results from the Sinclair Knight Merz (2005) air quality modelling showing the 
maximum ground level concentrations (GLCs) and a comparison with the relevant guidelines are 
shown in Table 21, Table 22 and Table 23.  As ozone is a regional pollutant, the highest concentration 
in the area has been presented. 
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Predicted GLCs from TAPM are generally from the 4th (0.5km) model grid for the region covered by 
this grid with predictions outside this from the 3rd grid.  The exceptions to this were for ozone where 
the 3rd grid was used. 

Table 21 Predicted maximum ground level concentration at any discrete receptor 

Pollutant Average 
Period Criteria Maximum Predicted Concentrations (µg/m3) at any Receptor for Each 

Scenarios 
  (µg/m3) 1 2 3 4 5 5A 

10-minute 700 1149 (671) 321 984 984 984 (663) 1149 
(671) 

1–hour 570 676 (395) 189 579 579 579 (390) 676 (395) 

24–hour 228 96 (56) 29 59 61 62 (68) 96 (80) 

SO2 

Annual 57 7.5 (4.8) 1.8 4.4 8.5 8.9 (8.9) 9.5 (9.5) 

CO  8–hour 11240 20 3.6 33 33 33 33 

NOx  1–hour NA 421 48 337 337 337 421 

1–hour 246 [111] 137 46 116 116 116 116 NO2  

Annual 62 2.9 0.4 2.0 2.2 2.3 3.2 

PM10 24–hour 50 84 (50) 0.3 1.2 1.3 1.3 84 

24–hour 25 25 0.1 0.55 0.55 0.55 25.5 PM2.5 

Annual 8 0.85 0.005 0.04 0.05 0.05 0.86 

PM10 (with bckgnd) 24 hour 50 100 (66) 16.3 17.2 17.3 17.3 100 

24–hour 25 36 11.1 11.55 11.55 11.55 36.5 PM2.5 (with bckgnd) 

Annual 8 11.25 10.405 10.45 10.45 10.45 11.26 

Ozone  1–hour 214 118      

Ozone  4–hour 171 105      

HCl 1–hour 75 39 1.9 33 33 33 39 

HF 1–hour 5 4.8 0.5 4.1 4.1 4.1 4.8 

Pb  Annual 0.5 1.11E-03    4.21E-05 1.12E-03 

As Annual 0.5 3.63E-04    1.06E-05 3.63E-04 

B Annual 10 2.43E-03    2.45E-03 2.57E-03 

Be Annual 0.002 7.66E-04    6.04E-06 7.66E-04 

Cd Annual 0.005 6.59E-05    1.03E-05 8.96E-05 

Cr(III) Annual 0.1 2.93E-04    3.25E-05 2.93E-04 

Cr(VI) Annual 0.01 1.54E-05    1.71E-6 1.54E-05 

Cu Annual 0.1 3.92E-03    3.06E-05 3.92E-03 

Hg Annual 1 5.18E-05    2.59E-05 5.19E-05 

Ni Annual 0.015 3.10E-04    1.62E-04 3.11E-04 

Zn Annual 5 5.15E-04    9.02E-05 5.16E-04 

Dioxins and Furans 
(TEQ) 

Annual 0.3 
pg/m3 

1.4E-04 
pg/m3 – – – 1.0E-04 

pg/m3 
1.4E-04 
pg/m3 

PAH <10% BaP 1–hour 0.5 4.76E-04    4.2E-04 4.76E-04 

PAH<10% BaP Annual 0.05 6.76E-06    4.99E-06 6.83E-06 

VOC 24–hour NA 0.18 4.11E-05 0.11 0.11 0.11 0.18 

VOC Annual NA 0.0077 2.5E-06 0.0057 0.0057 0.0057 0.0077 
Source: Sinclair Knight Merz (2005) 
Notes: 
1. Predictions of SO2, NO2, CO, HF, HCl, PM10 and PMf2.5 from TAPM with results from use of 4th (0.5km) grid, with selected 
results from 3rd grid only given in brackets.  Ozone from TAPM 3rd grid.  All other results from CALPUFF. 
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2. NO2 value in square brackets from the TAPM photochemistry run.  Other values from tracer run with NO2 estimated using the 
NOx to NO2 relationship derived from the photochemistry run. 

3. Background 24–hour PM10 taken as 16 µg/m3 except with background 24–hour and annual average PM2.5 concentrations of 
11 and 10.4 µg/m3 respectively. 
4. Metals, PAHs and dioxin and furans concentrations only provided for scenarios with highest concentrations. 
 
 

Table 22 Predicted maximum concentration at all receptors as a percentage of the 
relevant standard or guideline 

Contaminants Averaging 
Period 

Criteria 
(µg/m3) 

Percentage of Relevant Ambient Criteria (%) at any Receptor for Each 
Scenario 

   1 2 3 4 5 5A 

10-minute 700 164 (96) 46 141 141 141 (95) 164 (96) 
1–hour 570 119 (69.3) 33 102 102 102 (68.4) 119 (69.3) 

24–hour 228 42 (24.6) 12.9 25.9 26.7 27.2 (29.8) 42 (24.6) 

SO2 

Annual 57 13.1 (8.4) 3.1 7.7 14.9 15.6 (15.6) 16.7 (16.7) 
CO 8–hour 11240 0.18 0.03 0.3 0.3 0.3 0.3 

1–hour 246 [45] 55.7 18.7 47.2 47.2 47.2 55.7 NO2 
Annual 62 4.7 0.7 3.2 3.5 3.7 5.2 

PM10 24 hour 50 168 (100) 0.6 2 2.6 2.6 168 
24–hour 25 100 0.4 2.2 2.2 2.2 102 PM2.5 
Annual 8 11 0.06 0.5 0.6 0.6 11 

PM10 (with bckgnd) 24 hour 50 200 (132) 32.6 34.4 34.6 34.6 200 
24–hour 25 144 44.3 46.0 46.2 46.2 146 PM2.5 (with bckgnd) 
Annual 8 141 130 131 131 131 141 

Ozone 1–hour 214 55 – – – – – 
Ozone 4–hour 171 61 – – – – – 
HCl 1–hour 75 52 2.5 44 44 44 52 
HF 1–hour 5 96 9.1 82 82 82 96 
Pb Annual 0.5 0.22 – – – 0.0084 0.22 
As Annual 0.5 0.073 – – – 0.0021 0.073 
B Annual 10 0.024 – – – 0.0245 0.026 
Be Annual 0.002 38.3 – – – 0.30 38.3 
Cd Annual 0.005 1.32 – – – 0.21 1.79 
Cr(III) Annual 0.1 0.29 – – – 0.033 0.29 
Cr(VI) Annual 0.01 0.15 – – – 0.017 0.15 
Cu Annual 0.1 3.9 – – – 0.031 3.9 
Hg Annual 1 0.0052 – – – 0.0026 0.0052 
Ni Annual 0.015 2.07 – – – 1.08 2.07 
Zn Annual 5 0.01 – – – 0.0018 0.01 
Dioxins and Furans 
(TEQ) 

Annual 0.3 
pg/m3 0.047 – – – 0.033 0.047 

PAH <10% BaP 1–hour 0.5 0.095 – – – 0.084 0.095 

PAH<10% BaP Annual 0.05 0.0135 – – – 0.01 0.0137 

Source: Sinclair Knight Merz (2005) 
 

Discrete receptor concentrations are then taken as the grid cell in which that receptor occurs.  For 
substances which were closest to their respective criteria (SO2, NO2 and PM10), the results from the 3rd 
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pollution grid are also presented to enable a comparison, as the 4th grid results are considered to over 
predict concentrations.  Predictions from CALPUFF are for discrete receptors located at the receptors 
of interest. 

Contour maps of selected scenarios and contaminants are shown in the Collie Power Station 
Expansion – Air Quality Assessment prepared by Sinclair Knight Merz (2004). 

The predicted maximum ground level concentrations of contaminants in the Collie townsite are shown 
in Table 23 as modelled for receptor 7. 

Table 23 Predicted maximum ground level concentrations at Collie 

Contaminants Averaging 
Period 

Criteria 
(µg/m3) 

Maximum Predicted Concentration (µg/m3) at Collie for Each Scenario 

   1 2 3 4 5 5A 

10-minute 700 464(335) 231 587 590 592 (340) 593 
1–hour 570 273 (197) 136 345 347 348 (200) 349 

24–hour 228 44 (40) 21 36 37 38 (36) 44 

SO2 

Annual 57 3.5 0.64 3.2 3.5 3.9 4.8 
CO 8–hour 11240 11.1 1.3 19.8 20.3 20.4 20.4 
NOx 1–hour NA 183 35 112 112 112 183 

1–hour 246 78.6 35 61.4 61.4 61.4 78.6 NO2 
Annual 62 2.0 0.16 1.38 1.5 1.68 2.5 

PM10 24 hour 50 29.5 (30) 0.23 0.71 0.76 0.76 29.5 
24–hour 25 8.9 0.06 0.36 0.37 0.37 8.9 PM2.5 
Annual 8 0.65 0.002 0.038 0.040 0.041 0.66 

PM10 (with bkgnd) 24 hour 50 49.2 (49.7) 19.93 20.41 20.46 20.66 49.2 
24–hour 25 19.9 11.06 11.36 11.37 11.37 19.9 PM2.5 (with 

bkgnd) Annual 8 11.05 10.42 10.44 10.44 10.44 11.06 
Ozone 1–hour 214 106      
Ozone 4–hour 171 101      
HCl 1–hour 75 15.6 1.3 11 11 11 15.6 
HF 1–hour 5 1.95 0.34 1.37 1.37 1.37 1.95 
Pb Annual 0.5 3.65E-04    1.91E-05 3.68E-04 
As Annual 0.5 1.19E-04    4.86E-06 1.19E-04 
B Annual 10 1.04E-03    8.53E-04 1.10E-03 
Be Annual 0.002 2.49E-04    2.75E-06 2.5E-04 
Cd Annual 0.005 2.21E-05    4.38E-06 3.0E-05 
Cr(III) Annual 0.1 9.72E-05    1.46E-05 9.90E-05 
Cr(VI) Annual 0.01 5.12E-06    7.69E-07 5.21E-06 
Cu Annual 0.1 1.28E-03    1.39E-05 1.28E-03 
Hg Annual 1 1.81E-05    1.04E-05 1.89E-05 
Ni Annual 0.015 1.27E-04    5.13E-05 1.3E-04 
Zn Annual 5 1.74E-04    4.07E-05 1.79E-04 
Dioxins and 
Furans (TEQ) 

Annual 0.3 
pg/m3 

5.2E-05 
pg/ m3    

4.5E-05  
pg/ m3 

5.7E-05 
pg/ m3 

PAH <10% BaP 1–hour 0.5 1.68E-04    1.33E-04 1.68E-04 

PAH<10% BaP Annual 0.05 2.56E-06    2.26E-06 2.81E-06 

Source: Sinclair Knight Merz (2005) 
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1. Predictions of SO2, NO2, CO, HF, HCl, PM10 and PMf2.5 from TAPM with results from use of 4th (0.5km) grid, with selected 
results from 3rd grid only given in brackets.  Ozone from TAPM 3rd grid.  All other results from CALPUFF. 
2. NO2 value in square brackets from the TAPM photochemistry run.  Other values from tracer run with NO2 estimated using the 
NOx to NO2 relationship derived from the photochemistry run. 

3. Background 24–hour PM10 taken as 16 µg/m3 except with background 24–hour and annual average PM2.5 concentrations of 
11 and 10.4 µg/m3 respectively. 
4. Metals, PAHs and dioxin and furans concentrations only provided for scenarios with highest concentrations. 

The maximum predicted ground level concentrations at any point within the modelled area are shown 
in Table 24. 

Table 24 Summary of maximum predicted ground level concentrations at any location 
Predicted Maximum Concentration (µg/m3) for Each Scenario 

Pollutant 
1 5 5A 

SO2 – 10–minute 1149 (671) 984 (663) 1149 (671) 
SO2 – 1–hour  1050 (620) 660 (520) 1050 (620) 
SO2 – 24–hour 230 (130) 145  
SO2 – Annual  65 41  
NO2 – 1–hour  125   
PM10 – 24–hour  210 (111) 2.5 210 

PM2.5 – 24 hour 64 1.25 64 

Ozone – 1 hour 118 – – 
Ozone – 4 hour 105 – – 
HCl 1–hour 57 42 – 
HF 1–hour 7 5 – 

Source: Sinclair Knight Merz (2005) 
Note: All results from use of inner 4th grid and 3rd grid results with selected results from 3rd grid only given in brackets. 
 

6.3.6 Comparison to NEPM and other criteria 

Sinclair Knight Merz (2005) provides a comparison to the relevant NEPM and other guidelines as 
follows. 

Sulphur Dioxide 

Hourly average ground level concentrations (GLC) 

The predicted maximum 1–hour SO2 concentration for the existing operations is 1050 µg/m3, 
occurring within 1.5 km of Muja Power Station.  The highest predicted concentration at one of the 
discrete receptors was 676 µg/m3, occurring at receptor 22 around 5.5 km to the west north west of 
Muja.  The concentration at this location is 119% of the NEPM standard of 570 µg/m3 with a goal of 
no more than one day of exceedance per year and occurs under scenario 1 and scenario 5A.  This 
location is the new Collie Motorplex and caters for motor sport enthusiasts for a range of motor sport 
activities and includes dormitory and camping facilities.  The model verification work indicates that 
results from the 4th grid are over-predicting the impacts with the results from the 3rd TAPM grid giving 
a better representation of the maximum impacts at the three monitoring locations.  The highest 
predicted concentration at any of the discrete receptors using the 3rd pollution grid was 395 µg/m3 
occurring at receptor 19, a residence to the east south east of Collie.  This concentration is 69.3% of 
the NEPM standard. 
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With scenario 5 and the retiring of Muja A and B, the predicted maximum 1–hour concentrations are 
seen to reduce near Muja, with the highest concentration from the 4th grid predicted to be 579 µg/m3 

occurring at location 22, west north west of Muja Power Station.  From the 3rd
 grid the highest 

concentration is 390 µg/m3 occurring at receptor 17 to the north northeast of Collie.  These are 102% 
and 68.4 % of the NEPM 1–hour standard respectively. 

Though the highest concentration was 390 µg/m3
 at any receptor, concentrations up to 450 µg/m3 may 

occur outside the Collie buffer zone, due north of the Collie Power Station.  In the TAPM 4th grid 
modelling, which is considered to significantly over–predict, a maximum concentration of 600 µg/m3 
was predicted at this location. 

24-hour average GLC 

The highest predicted 24–hour average SO2 concentration from existing sources is predicted to be 
230 µg/m3 occurring within 1.5 km of Muja Power Station.  The highest predicted GLC at one of the 
discrete receptors was 96 µg/m3 occurring at receptor 22.  From the 3rd grid the highest 24–hour 
concentration at any receptor is 56 µg/m3 occurring at receptor 10.  These are 42% and 24.6% of the 
NEPM standard of 228 µg/m3. 

With scenario 5, the maximum 24–hour concentration is predicted to decrease near Muja with a 
maximum at any receptor of 68 µg/m3 from the 3rd grid being at receptor 4 near Bluewaters and Collie 
A.  This is 29.8% of the NEPM standard. 

Annual average GLC 

The highest predicted annual average SO2 concentration anywhere on the grid for the existing sources 
is 65 µg/m3 occurring within the boundary of the Muja Power Station.  The highest predicted 
concentration at any of the residential receptors is 4.8 µg/m3 occurring at receptor 10 (predicted by the 
3rd grid).  This concentration is 8.4% of the NEPM standard of 57 µg/m3.  Sinclair Knight Merz 
excluded receptors 21 and 22 from annual comparisons on the understanding that people are not 
permanently located at these sites even though members of the public visit these locations frequently.  
For scenario 5, the concentrations increase near the Collie and Bluewaters Power Stations, though 
these are still well below the NEPM standard at 15.6% of the annual standard. 

Short term – 10 minute GLC 

Sinclair Knight Merz (2005) derived a 10–minute to 1–hour ratio of 1.7 to predict ground level 
concentrations of 10–minute SO2 over the study area.  Maximum 10–minute concentrations of 
1149 µg/m3 are predicted at the worst affected receptor (164% of the adopted criteria for this 
contaminant) under scenarios 1 and 5A.  Under scenario 5, the concentration reduces from 1149 to 
984 µg/m3 (141% of the goal).  Sinclair Knight Merz comment that these concentrations are 
considered to be overestimates with a concentration closer to 671 µg/m3 being predicted in the 3rd grid 
result from TAPM (96% of the NHMRC goal) for scenarios 1 and 5A. 

At Collie townsite, the  maximum 3rd grid 10–minute concentrations are predicted to be 335 µg/m3 for 
scenario 1, increasing slightly to 340 µg/m3 for scenario 5.  These are well within the NHMRC goals 
and are 67 and 68% respectively of the more conservative WHO recommendation. 

Sinclair Knight Merz (2005) comment that it is expected that there will be negligible health effects on 
the Collie population.  At locations close to the power station where short-term exposures are 
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predicted to infrequently exceed the WHO recommendation, (though remain below the NHMRC 
goal), it is expected there will be minimal effects on average healthy adults.  Sensitive individuals 
(asthmatics and those with chronic obstructive lung disease) may show small reductions in ventilatory 
capacity if exposed to these infrequent events.  Given the over-predictive tendencies of the TAPM 3rd 
grid results, Sinclair Knight Merz comment that this may not occur in reality. 

In the event of a caretaker being found on-site at the Motorplex, they would be exposed to these 
effects.  However, it should be noted that the Collie B proposal will not exacerbate the current 
exposure at this location, and closure of Muja A and B units will significantly reduce the exposure 
levels. 

Nitrogen oxides (NOx) 

Hourly average ground level concentrations 

The highest predicted NO2 concentration at any of the discrete receptors for the existing case is 
111 µg/m3

 using TAPM run with photochemistry or 137 µg/m3
 estimated from the NOX tracer run 

using the relationship derived from the photochemistry run.  These values are 45.1% and 55.7% of the 
NEPM 1–hour standard respectively.  For scenario 5, the maximum 1–hour concentrations are 
predicted to decrease to 116 µg/m3

 which is 47.2% of the 1–hour standard. 

Annual average GLC 

The highest predicted annual average concentration of NO2 at any receptor is predicted to be 2.9 µg/m3 
for the existing case which is only 4.7% of the NEPM annual standard.  With scenario 5, nitrogen 
dioxide levels are predicted to decrease to 2.3 µg/m3

 (3.7% of the standard).  The modelling therefore 
shows that nitrogen dioxide concentrations are unlikely to give rise to health concerns. 

Particulate matter (PM10) – maximum 24-hour 

For the existing case, highest concentrations from the 4th grid of 210 µg/m3
 are predicted to occur at 

Muja with the highest 24–hour PM10 concentration at any discrete receptor of 84 µg/m3
 occurring at 

receptor 22 and the highest concentration at a residential receptor of 42 µg/m3
 occurring at location 20.  

Using the 3rd
 grid, predicted concentrations are 50 µg/m3

 at the Motorplex site and 38 µg/m3
 at the 

nearest residence.  With retirement of Muja A and B, scenario 5 predicts that the highest 
concentrations at any receptor reduce substantially to 1.3 µg/m3

 occurring at receptor 4.  Considering 
background levels (assumed 70th percentile PM10 concentration of 16 µg/m3

 for locations outside 
Collie), the predicted existing maximum 24–hour would be 100 µg/m3

 at the Motorplex site and 
58 µg/m3 at the residential site with highest concentrations.  The concentrations at the Motorplex site 
are well above the NEPM standard of 50 µg/m3

  with a goal of no more than five exceedances per year 
though concentrations at the nearest residence are just above this.  For future scenario 5, considering 
background concentrations of 16 µg/m3

, the modelled concentration of 1.3 µg/m3
 will not result in any 

additional exceedances. 

The modelling therefore shows that peak PM10 concentrations are strongly dominated by emissions 
from the Muja Power Station and with closure of Muja A and B, PM10 will be well below the NEPM 
standard. 
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Particulate matter (PM2.5) - maximum 24-hour 

The highest 24–hour average GLC predicted at any receptor for the existing scenario is 25 µg/m3 at 
receptor 22 (Motorplex site) with the highest residential receptor being 13.1 µg/m3 occurring receptor 
18.  With retirement of Muja A and B, scenario 5 predicts that the highest concentrations reduce 
substantially to 0.55 µg/m3 occurring at receptor 22. 

Considering background levels (assumed 70th percentile PM2.5 concentration of 11 µg/m3 for locations 
outside Collie), the predicted existing maximum 24-hour would be 36 µg/m3 at the Motorplex site and 
24.1 µg/m3

 at the nearest residence.  For the future scenario 5, the predicted maximum would be 
11.5 µg/m3 which is 46% of the NEPM standard.  The PM2.5 concentrations at nearest residences will 
decrease significantly with closure of Muja A and B. 

Particulate matter (PM2.5) - annual average 

Annual PM2.5 concentrations are relatively low with maximum of 0.85 µg/m3 for scenario 1 occurring 
to the east of Muja Power Station, decreasing to 0.05 µg/m3 for scenario 5 for the receptors near Muja 
and the receptors to the north of Collie and the proposed Bluewaters Power Station. 

Therefore the existing power stations are predicted to contribute 11% of the NEPM standard.  In the 
future with retirement of Muja A and B it is predicted that the power stations will contribute 0.6% of 
the standard, which is a negligible amount. 

Carbon monoxide – 8-hour average GLC 
All carbon monoxide predictions are well below the relevant NEPM standard indicating that this 
pollutant is very unlikely to cause health effects.  The highest predicted concentration at one of the 
discrete receptors was 33 µg/m3 occurring at receptor 4 for scenario 5.  This concentration is only 
0.3% of the NEPM standard. 

Ozone 1-hour and 4-hour ozone 

The predicted highest GLC anywhere on the grid for the scenario modelled (existing plus 
Bluewaters 1) was a 1–hour average of 55 ppb (118 µg/m3) and 4-hour average of 49 ppb (105 µg/m3).  
The concentrations are 55% and 61% of the respective NEPM standards.  Other model runs were not 
conducted due to time constraints, but Sinclair Knight Merz (2005) considered there will be little 
change in the concentrations predicted. 

Lead (Pb) - annual average GLC 

Lead predictions are very low when compared to the NEPM standard.  The highest annual average 
prediction of all cases is 1.11E-03 µg/m3, and represents 0.22% of the standard.  Health effects from 
exposure to lead are therefore very unlikely.  Similarly, the predictions suggest that the rate of lead 
deposition into the environment within the Collie area will be very low even at Muja with the existing 
Muja facility operating. 

6.3.7 Other contaminants 

Hydrogen chloride 

The predicted existing maximum 1-hour hydrogen chloride concentration is 57 µg/ m3, occurring 
within 1.5 km of Muja Power Station.  The highest predicted concentration at any of the discrete 
receptors is 39 µg/ m3 occurring at receptor 22.  This concentration is 52% of the Texas ESL of 
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75 µg/ m3, suggesting health effects are unlikely from exposure to hydrogen chloride.  The future 
scenario 5 maximum 1-hour maximum will be less, at 33 µg/ m3

 occurring at receptor 22.  This is 44% 
of the Texas ESL.  Sinclair Knight Merz (2005) notes that the emissions of HCl, particularly for Muja, 
are considered to be overstated, based on maximum chlorine content of Australian coals and no 
retention in the flyash and bottom ash.  The measurements for Worsley indicate that these emissions 
may be overstated by a factor of 10. 

Hydrogen fluoride 

The predicted existing maximum 1–hour hydrogen fluoride concentration is 7 µg/ m3, occurring within 
2 km of Muja Power Station.  The highest predicted concentration at one of the discrete receptors was 
4.8 µg/m3 occurring at receptor 22.  This concentration is 96% of the TCEQ ESL of 5 µg/m3.  The 
future scenario 5 predicted maximum ground level concentration of HF is 4.1 µg/ m3 at receptor 22.  
Sinclair Knight Merz (2005) notes that this is likely to be overstated due to the conservative nature of 
the emissions which, based on the Worsley test results, may be overstated by a factor of 2.9.  At Collie 
(see Table 23), the predicted maximum 1–hour concentrations are 1.95 µg/ m3 for the existing case, 
decreasing to 1.37 µg/ m3 for scenario 5 (39% and 27.4% respectively of the adopted criteria). 

Polycyclic aromatic hydrocarbons (PAH) 

The highest predicted 1–hour concentration for polycyclic aromatic hydrocarbons at any of the 
discrete receptors is 4.76E-04 µg/m3.  This concentration is 0.095% of the TCEQ ESL of 0.5 µg/m3 
for a mixture of PAHs with less than 10% benzo(a)pyrene, and should pose negligible risk to human 
health. 

Dioxins and furans 

The highest predicted annual average concentration for dioxins at any of the discrete receptors was 
1.4E-04 pg/m3, which occurred in scenario 5.  This is less than 0.1% of the Victorian Design Criteria 
for Class 3 indicators.  The World Health Organisation also suggests that concentrations above 
0.3 pg/m3 are indications of local emissions sources that need to be controlled.  The predicted levels 
are well below this level indicating that dioxin and furan emissions are not of concern. 

Other metals 

Arsenic 

The highest arsenic concentration at any of the discrete receptors for the existing operations is 
predicted to be 3.63E-04 µg/m3.  This concentration is 0.073% of the TCEQ ESL of 0.5 µg/m3.  
Arsenic is a human carcinogen for which the World Health Organisation gives a lifetime cancer risk of 
1.5E-03 per µg/m3.  The excess lifetime risk for exposure to 2.05E-04 µg/m3 is 3.08E-07.  This is well 
within acceptability criteria for individual contaminants. 

Beryllium 

The highest predicted beryllium concentration at any of the discrete receptors for the existing 
operations is 7.66E-04 µg/m3.  This concentration is 38.3% of the TCEQ ESL of 0.002 µg/m3 and 
should pose no risk to human health. 
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Chromium 

The highest predicted concentration of chromium (III) at any of the discrete receptors for the existing 
operations is 2.93E-04 µg/ m3.  This concentration is 0.29% of the TCEQ ESL of 0.1 µg/ m3.  The 
highest predicted concentration of chromium (VI) at any of the receptors for the existing operations is 
1.54E-05 µg/ m3.  This concentration is 0.15% of the TCEQ ESL of 0.01 µg/ m3. 

Chromium (VI) is carcinogenic in humans.  The World Health Organisation gives a lifetime cancer 
risk of 4E-02 per µg/m3.  The excess lifetime risk for exposure to 8.9E-06 µg/m3

 is 3.56E-7 and is well 
within acceptability criteria for individual contaminants. 

Nickel 
The highest predicted nickel concentration occurred in scenario 1 with a value of 3.10E-04 µg/m3. 
This concentration is 2.07% of the WHO Guidelines of 0.015 µg/m3.  Nickel compounds are also 
classified as a carcinogenic.  The World Health Organisation gives a lifetime cancer risk of 3.8E-04 

per µg/m3.  The excess lifetime risk for exposure to 2.0E-06 µg/m3 is 7.6E-10. 

Boron, Cadmium, Copper, Mercury and Zinc 

The highest predicted concentrations for any scenario for boron, cadmium, copper, mercury and zinc 
are 0.0245%, 1.32%, 0.039%, 0.0052% and 0.01% of respective criteria. 

Other VOCS - benzene, toluene, xylenes 
To ascertain the potential effects of VOCs, concentrations of benzene, cumene, toluene and xylenes 
were predicted for the worst case scenario.  These indicated that the concentrations are negligible, at 
most 0.00018% of the respective criteria (Sinclair Knight Merz 2005). 

6.3.8 Upset conditions 

Sinclair Knight Merz (2005) notes the following with respect to upset conditions:  

“Upset conditions at the power stations occur with either failure or part failure of the ESPs 
[electrostatic precipitators] or during start up of ESPs.  Under these conditions emissions of particulate 
and associated metals will increase.  The frequency of these events for the various power stations and 
calciners at Worsley are not known, but there would be only a small probability that more than one 
ESP of the different units would be emitting at one time.  As such any assessment should be for 
individual sources as there is little possibility that these conditions would occur at the same time for 
different plant and for different units.  In this study, a good estimate of the maximum impact that could 
result can be gauged by looking the effects of Stages A and B at Muja which operate without any 
controls.  This is considered a conservative approach in that Muja A and B have the least dispersion 
capacity of the power stations and operate continuously.  The results from scenario 1, with Muja A 
and B operating, indicate that metals concentrations are relatively low and of no concern with the 
largest impact being the PM10 concentrations.  As such for a similar impact from other units, the 
electrostatic precipitators would have had to totally fail for the 24-hour period corresponding to the 
worst dispersive conditions for that plume for the year, which will not happen given the conditions 
applied to the licences.”  (Sinclair Knight 2005) 
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6.3.9 Assessment of impact – Health Risk Assessment 

A preliminary screening Health Risk Assessment on the health effects from combined exposure to air 
emissions in the Collie area was carried out by Sinclair Knight Merz (2005) and is reported almost 
verbatim below. 

It is difficult to assess the potential health effects of combined exposure to groups of air contaminants.  
The World Health Organisation states “it is not possible to recommend guidelines for such 
combinations”.  The National Environmental Protection Council (NEPC 1999) make a similar 
comment stating that there is no agreed Australian approach to assessing mixtures.  Many of the 
health-based criteria published by the World Health organisation and others are based on 
epidemiological studies, where exposure to a mix of contaminants has occurred.  This is particularly 
the case for the classical or “criteria” contaminants such as particulate, sulphur dioxide, carbon 
monoxide and nitrogen dioxide. 

However, combined exposure to groups of contaminants is commonly assessed in risk terms by 
summing the risk of health effects from exposure to individual contaminants.  It is also common 
practice to undertake separate assessment for carcinogenic compounds and non-carcinogenic 
compounds. 

A “hazard quotient” can be calculated to assess the cumulative risk of non-cancer compounds.  This 
sums the ratio of predicted concentration and effect-thresholds for individual contaminants and 
assumes that the toxicological effect of the pollutant is additive.  This type of calculation can be 
limited because different contaminants affect different parts of the body, and it may double count risks 
if the threshold is based on studies that involve exposure to mixtures, as discussed above. 

As a general rule for interpreting a hazard quotient, values less than 1 present no cause for concern, 
and values greater than 1 generally do not represent cause for concern, due to the inherent 
conservatism of a preliminary risk assessment.  However, it is usual for these values to undergo further 
investigation to refine the assumptions made.  Hazard quotients with values around 10 do present 
some concern regarding possible health effects and require further detailed investigation. 

For the metals considered in this study, the model predictions indicate that the cumulative impacts are 
very low, with a hazard quotient less than 0.425, with the largest contribution from beryllium.  This 
occurs at receptor 22 to the north west of Muja Power Station.  The hazard quotient for scenario 5 is 
predicted to decrease significantly to 0.017.  This large decrease is due to the closure of Muja A and B.  
At Collie, the hazard quotients for scenarios 5 and 5A are lower at 0.152 and 0.,0062 respectively. 

Acid contaminants: hydrogen fluoride; hydrogen chloride; sulphur dioxide; and nitrogen dioxide have 
broadly similar health effects.  They cause respiratory irritation and sensitivity in asthmatics.  The 
hazard quotient for these contaminants are listed in Table 25 for TAPM run on the 4th grid, and with 
what is considered to be a more realistic estimate based on results from TAPM’s 3rd grid and better 
estimates of the HCl and HF emissions. 
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Table 25 Predicted maximum 1–hour hazard quotients at all receptors from acidic 
contaminants 
Pollutant TAPM 4th Grid Using Modelled Concentrations TAPM 3rd Grid with Best Estimate of HCl and HF 

 Scenario 1 Scenario 5 Scenario 1 Scenario 5 

 Motor P 
Rec 22 

Other 
Rec 9 

Motor P 
Rec 22 

Other 
Rec 4 

Motor P 
Rec 22 

Other 
Rec 9 

Motor P 
Rec 22 

Other 
Rec 17 

SO2 1.19 0.847 1.02 0.733 0.56 0.717 0.456 0.684 

NO2 0.557 0.423 0.472 0.341 0.266 0.346 0.25 0.318 

HCl 0.52 0.355 0.44 0.280 0.027 0.028 0.023 0.027 

HF 0.96 0.68 0.82 0.5334 0.246 0.269 0.223 0.498 

Total 3.23 2.30 2.75 1.89 1.10 1.36 0.95 1.53 

The best estimate hazard quotients are based on the assumption that the Worsley measurements for 
HCl and HF represent realistic average concentrations of HCl and HF.  These were then increased by 
40% to reflect that higher peaks in elemental coal concentrations can occur.  As indicated previously, 
the Muja HF and HCl emissions per tonne of coal burned are over–estimated by a factor of 2.9 and 
14.6 times, hence the Muja emissions and concentrations were decreased by 2.07 and 10.4 times.  
Likewise for Collie, Collie HF and HCl emissions were overestimated by a factor of 1.4 and 13.5 
times.  Therefore, the emissions and concentrations from Collie were reduced by a factor of 1.0 and 
9.6 times respectively. 

The results in Table 25 indicate that for the existing case (scenario 1) using the TAPM 4th grid results 
and conservative emissions, maximum 1-hour hazard quotients are 3.23 and 2.3 at receptors 22 
(Motorplex) and 19 respectively.  This is due to primarily SO2 and HF.  With what is considered to be 
more realistic assumptions in the modelling and emissions, the hazard quotients predicted are 1.1 and 
1.36. 

For the existing case (scenario 1) using the TAPM 4th grid results and conservative emissions, 
maximum 1–hour quotients are 3.23 and 2.3 at receptors 22 (Motorplex) and 19 respectively, due 
primarily to SO2 and hydrogen fluoride.  With more realistic modelling assumptions and emissions, 
the hazard quotients are 1.1 and 1.36. 

For scenario 5 the predicted maximum 1-hour hazard quotient for the TAPM modelling with 
conservative emissions reduce to 2.75 and 1.89 for the two receptors with highest values at receptor 22 
(the Motorplex site) and receptor 4, north of Collie and the proposed Bluewaters Power Stations.  With 
more realistic estimates (using TAPM 3rd grid results) the hazard quotients at the Motorplex and the 
next highest receptor are predicted to be 0.95 and 1.53 respectively. 

Therefore, for the existing case it is considered that the highest hazard quotient is around 1.36 for the 
location 19 to the east south east of Muja.  For scenario 5, the concentration at this location will 
decrease, with the maximum hazard quotient of 1.53 at receptor 17 to the north east of Collie.  These 
values, at just above 1 generally do not represent a cause for concern, but may require more 
refinement in the estimates to improve the values, in particularly in the emissions and the model 
predictions. 

At Collie, the hazard quotient for acidic gases is estimated to be 0.63 for the present situation, 
increasing slightly to 0.66 for scenario 5.  These are both well below 1 and indicate that acidic gases 
do not represent cause for concern at Collie. 
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6.3.10 Total carcinogenic risks 

Sinclair Knight Merz (2005) notes the following with respect to carcinogenic risks: 

The carcinogenic risk associated with the modelled ground level concentrations for the Collie region is 
detailed for the individual pollutants and is due to each individual pollutant being less than the 
nominated acceptable risk level.  The target acceptable risk adopted is 1 in 106 (1 in 1 million), the risk 
level used by the NHMRC for establishing drinking water guidelines for genotoxic carcinogens.  This 
criteria has been used for conservative screening assessments of air quality impacts elsewhere in 
Australia, although there is no officially adopted level of acceptable risk.  Acceptable levels of risk 
adopted in other countries generally range from 1 in 104 to 1 in 106.  For example, the US 
Environmental Protection Agency indicates that a risk less than 1 in 106 provides an "ample margin of 
safety" with a more refined assessment necessary for levels above this, and a risk of 1 in 104 may be 
acceptable depending on the level of confidence in the assessment, population size, presence of 
sensitive sub-populations and other factors. 

Since many of the genotoxic carcinogens modelled in this assessment target the respiratory system as 
sites for cancer formation, it is legitimate to sum the carcinogenic risk of the individual pollutants. 

The summed carcinogenic risk from the carcinogenic metal compounds (arsenic, cadmium, chromium 
(VI) and nickel) for the current base scenario (Scenario 1) is 1 in 716,000 occurring at receptor 10.  
This is higher than the acceptable risk level adopted in this assessment (1 in 1 000 000) and is due 
primarily to arsenic and chromium VI.  With scenario 5 and closure of Muja A and B, this cumulative 
carcinogenic risk reduces significantly to 1 in 6 000 000 which is well below the acceptable risk level. 

Summary 

Sinclair Knight Merz (2005) presents the following summary of the results: 

“The standards/guideline levels which are used to assess the impact on health of the proposed 
scenarios, are based on the potential health effect of the particular contaminant.  The health effects of 
the criteria contaminants are well established and available in the epidemiological literature.  For other 
contaminants present in low concentrations, the determination of the exposure assessment for these air 
contaminants is the most problematic area in the risk assessment process and is the source of most of 
the uncertainty in the final risk assessment.  Some of the major difficulties in assessing exposure are 
due to the spatial and time variations of the air pollutant concentrations. 

The NEPM Standard values aim to protect people’s health and well-being, through the means of a 
nationally acceptable ambient standard.  They are generally designed to protect those who are most 
susceptible to experiencing health effects when a particular contaminant is inhaled.  All the values are 
based on health effects, and have been derived from epidemiological studies, international guidelines 
and, in some cases, laboratory research. 

The primary aim of the WHO guidelines is to provide a basis for protecting public health from adverse 
effects of air pollution and for eliminating, or reducing to a minimum, those contaminants of air that 
are known or likely to be hazardous to human health and well-being. 

The TCEQ Effects Screening Levels are also health based, however they also consider other effects, 
such as odour nuisance potential, effects with respect to vegetation, and corrosion effects.  The ESL 
are not ambient standards, but are designed to provide a value which, when exceeded would trigger 
further detailed assessment. 
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For the six criteria contaminants (SO2, NOx, CO, O3, PM10, and Pb) for which maximum ambient 
levels have been defined in the NEPM Standard, there were no exceedances at any of the sensitive 
receptors for scenario 52.  Of these, it is noted that hourly SO2 concentrations were predicted to slightly 
exceed the NEPM standard when using the 4th grid of TAPM, but these are considered to significantly 
over-predict concentrations, with concentrations from the more realistic 3rd grid indicating 
concentrations will be only 68% of the standard.  For other contaminants, comparison to other adopted 
criteria such as WHO guidelines and TCEQ ESL values indicate that the concentrations will be well 
below these values for the sensitive receptor sites.”  (Sinclair Knight 2005). 

Overall, Sinclair Knight Merz considers the estimates provided by the preliminary screening risk 
assessment to be conservative, due to the TAPM model over-predicting, neglect of chemical reactions 
for species such as SO2, HCL and HF which are converted to less reactive contaminants and generally 
conservative emission estimates.  Stack testing work for the Collie Power Station will be available 
early in 2005 for all relevant emissions to confirm the representativeness and accuracy of the emission 
estimates. 

It should be noted that the exceedances for SO2 at the Motorplex complex will not be affected by this 
proposal for a power station at the Collie Power Station site, and will fall to levels close to the required 
standards with the closure of Muja stages A and B.  The current exceedances of particulate levels at 
this receptor will similarly not be affected by this proposal, and will be significantly reduced with the 
closure of Muja stages A and B. 

Since receipt of the Sinclair Knight Merz (2005) report, additional information on air emissions has 
become available to the Consortium and further modelling work has been commissioned.  The results 
of this additional work are expected to become available early during the public review period.  A 
preliminary assessment indicates that it is unlikely that this additional work will materially change the 
results presented in this report, and should therefore have no influence on the proponent commitments 
and environmental outcome.  However, the detailed results will be advised to the EPA and made 
available to the public as soon as the work is complete, to confirm this. 

Health Impact Assessment 

A Health Impact Assessment will be conducted by Sinclair Knight Merz during the public review of 
this PER, and the results will be provided to the EPA with the Response to Submissions.  As with the 
air emissions modelling described in this section, this assessment will apply to all coal-fired power 
station options for the Collie B site, being assessed for consideration in the PPP.  The assessment will 
result in a Health Impact Statement which will outline the culmination of the joint studies and include 
an assessment of risk. 

While the Health Impact Assessment is being conducted the Consortium will ensure the appropriate 
stakeholders will be consulted during the PER period.  This will allow the opportunity for their views 
to be heard. 

                                                      
2
 Although ozone (03) was not specifically modelled for scenario 5, results from scenario 1 show that ozone levels are well 

below NEPM standards.  
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6.3.11 Management of impacts 

Emissions control measures 

The Collie B Power Station will be fitted with three or four stages of electrostatic precipitators for the 
control of particulate material emissions.  Electrostatic precipitators are a highly efficient method of 
removing particulates from the emissions stream, having up to a 99.9% efficiency depending on the 
operating conditions. 

Low NOx burners will also be installed in the Collie B unit. 

Assessment, monitoring and reporting of performance  

Before the commissioning of the power station, the Consortium will prepare an Air Quality 
Management Plan.  Elements of this plan will include the installation of an air quality monitoring 
station at agreed location with the DoE, continuous (where feasible) and quarterly in stack sampling of 
selected air emission contaminants, communication of monitoring results to the community and 
further verification of the air dispersion modelling undertaken as a part of this assessment. 

The Consortium will report annually to the DoE and make the results of the monitoring program 
available through an Annual Environmental Review. 

Management commitments 

The Consortium is committed to the construction of the Collie B Power Station, with a higher 
efficiency and fitted with suitable pollution control devices to produce less emission to air than the 
existing Collie A Power Station. 

The proponent will prepare and implement an Air Quality Management Plan prior to commissioning 
that addresses: 

• monitoring of air emissions, including installation of an air quality monitoring station at an agreed 
location 

• monitoring sulphur content of coal 

• communication of monitoring results to the community 

• incident and complaints response 

• reporting and publication of results 

• verification of air dispersion modelling 

• maintenance of air pollution control equipment. 

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. 

Environmental outcome 

Based on the results of modelling work by Sinclair Knight Merz (2005), emissions to air from the 
Collie B Power Station will not lead to an increase in the ambient concentration of air contaminants 
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that will breach NEPM guidelines at sensitive premises.  The Collie B Power Station will have a 
higher efficiency and produce fewer emissions to air than the existing Collie A Power Station. 

6.4 GREENHOUSE GAS EMISSIONS 

6.4.1 Existing environment and management context 

Management objective: 

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

Federal legislation/Policies 

Federal legislation/policies pertinent to the Consortium proposal are: 

• the National Greenhouse Strategy to provide a framework for meeting international commitments 

• the Greenhouse Challenge as a voluntary program between government and industry to abate 
greenhouse emissions 

• the Efficiency Standards for Power Generation requiring a commitment to improvement in energy 
efficiency. 

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

National Greenhouse Strategy 

The National Greenhouse Strategy (NGS) has been prepared by the Commonwealth Government, 
State, and Territory Governments.  It sets out to provide the strategic framework for effective 
greenhouse response and for meeting current and future international commitments (AGO 1999b). 

The NGS commits Australia to actively contribute to the global effort to stabilise greenhouse gas 
concentrations in the atmosphere at a level that would prevent dangerous interference with the climate 
system and within a time–frame sufficient to: 

• allow ecosystems to adapt naturally to climate change 

• ensure that food production is not threatened 

• enable economic development to proceed in a sustainable way. 

Particularly relevant to the Consortium are Modules 4, 6 and 7 of the NGS which deal with efficient 
and sustainable energy use and supply, greenhouse sinks and land management practices and 
greenhouse best practice: industrial processes and waste management respectively.  The Greenhouse 
Challenge is a part of the National Greenhouse Strategy. 

Greenhouse Challenge and Challenge Plus 

The Greenhouse Challenge Program is a joint voluntary initiative between the national Government 
and industry to abate greenhouse gas emissions.  Participating organisations sign agreements with the 
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Government that provide a framework for undertaking and reporting on actions to abate emissions 
(AGO 2004). 

Following a review of the Greenhouse Challenge, in May of 2004 the Federal Government outlined 
the proposed elements of Challenge Plus–Enhanced Industry Partnerships prior to its finalisation in 
2005.  This measure builds on the success of Greenhouse Challenge to deliver an expanded industry 
partnership program that: 

• integrates greenhouse issues into business decision making 

• reduces greenhouse emissions 

• accelerates the uptake of energy efficiency. 

The Challenge Plus program will consolidate previous industry–focused measures based around 
greenhouse reporting and voluntary abatement actions.  Specifically, Challenge Plus will incorporate 
the Greenhouse Challenge, Generator Efficiency Standards and Greenhouse Friendly programs. 

Generator efficiency standards 

Under the Commonwealth Generator Efficiency Standards, power generators using fossil fuels are 
expected to enter into legally binding Deeds of Agreement with the Federal Government.  The Deed of 
Agreement commits the signatory to improve greenhouse efficiency by achieving movement towards 
best practice performance. 

The efficiency standards apply to any power generating plant that uses fossil fuels, whether on–grid, 
off–grid or self–generating, which meets all of the following criteria:  

• 30 MW electrical capacity or above 

• 50 GWh per annum electrical output or more 

• a capacity factor of 5% or more in each of the last three years. 

Performance will be determined on a plant by plant basis.  The performance standards for new plants 
are:  

• natural gas plant – 52% Thermal Efficiency Sent–out (nSO) – Higher Heating Value (HHV) 

• black coal plant – 41.7% nSO (HHV) 

• brown coal plant – 31% nSO (HHV). 

These standards are based on international best practice adjusted for Australian conditions (such as 
different air temperatures). 

Affected businesses are to provide business reports to the Commonwealth on an annual basis and an 
audit, at least once within a five year period, is to be conducted on behalf of the AGO by experts 
mutually agreed by the Commonwealth and the affected business. 
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Securing Australia’s Energy Future 

During 2004, the Federal Government released its new energy policy ‘Securing Australia’s Energy 
Future’.  In recognition of the importance placed on effective management of greenhouse gas 
emissions by major energy users, the energy policy included the following requirements: 

1. Membership of the Greenhouse Challenge is compulsory for the proponents of large energy 
resource development projects (threshold to be determined by the Minister for Industry, Tourism 
and Resources and the Minister for the Environment and Heritage). 

2. The receipt of fuel excise credits in excess of $3 million has been made contingent on 
membership of the Greenhouse Challenge from 1 July 2006. 

3. Large energy users (in excess of 0.5 PJ per annum of energy usage) will be required to conduct a 
mandatory energy efficiency opportunity assessment once every 5 years, and will be required to 
report publicly on the results (this would include the Collie B proposal). 

The policy also indicates that the Greenhouse Challenge is to become a ‘single entry point’ for 
business reporting on greenhouse and energy. 

Kyoto Protocol 

The Kyoto Protocol is an international treaty designed to limit global greenhouse gas emissions.  This 
international agreement reached in 1997 in Kyoto, Japan, extends the commitments of the United 
Nations Framework Convention on Climate Change. 

The protocol establishes individual quantified emission limitations or reduction commitments 
(emission targets) for each developed country – based on 1990 emissions – for the commitment 
period, 2008 to 2012.  Australia's greenhouse commitment is set at 108% of 1990 emissions.  With the 
exception of Iceland (110%), this percentage is the most favourable of all the commitments requested 
of the developed countries that typically have a target of ≈ 92%. 

Under the Kyoto Protocol agreement there are guidelines for measuring emissions and reductions and 
rules for ensuring compliance with Kyoto target commitments. 

The Protocol allows developed countries to use international as well as national emissions trading to 
assist in meeting their emissions commitments.  Emissions trading would be based on an emission 
permit that provided the holder with authorisation to emit a specified amount of greenhouse gas most 
likely expressed as one tonne of CO2e (i.e., carbon dioxide – equivalent). 

The Federal Government has stated that ratifying the Kyoto Protocol at the present time is not in 
Australia's interests.  However, they have committed to meeting the target agreed to at Kyoto of 
limiting greenhouse emissions to 108% of 1990 levels over the period 2008 – 2012 (AGO 2003). 

Following ratification of the Protocol by Russia, it will enter force on the 16th February 2005. 
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State policies/legislation 

State Greenhouse Strategy 

The Western Australian Greenhouse Strategy was released in September 2004.  The Strategy sets out 
the State government’s response to the climate change.  The State recognises the weaknesses and 
limitations of the Kyoto Protocol, but believes the Protocol represents an essential step towards 
dealing with climate change.  As such, the WA State government advocates the ratification of the 
Kyoto Protocol by the Federal government and will support national measures to meet the Kyoto 
Protocol target that recognise Western Australia's circumstances and interests. 

The key components of the Strategy are: 

1. Government leadership – by minimising its own contribution to climate change.  Measures will 
include targeted purchasing by government, undertaking the Energy Smart Government program 
to reduce energy consumption, sourcing 5% of its electricity demand from renewable sources, 
compiling emissions from government agencies and developing strategies to reduce emissions by 
government agencies. 

2. Reducing emissions – by encouraging the development of market–based mechanisms in these 
industrial and electricity sectors to achieve lowest cost emission reductions, an expansion of the 
sustainable energy sector and industries based on renewable energy sources, reducing energy use 
in house holds and commercial operations, investment in transportation infrastructure and traffic 
management strategies and studies and actions to reduce emissions from agriculture. 

3. Carbon sequestration – through carbon rights legislation, more accurate and efficient carbon 
accounting for plantations and revegetation and actions to investigate the several technical, 
regulatory and risk–management issues associated with geological sequestration of carbon 
dioxide removed from industrial processes. 

4. New opportunities – Global climate change will generate new opportunities for Western 
Australia’s businesses and residents.  The Strategy includes actions to help enable Western 
Australia to take advantage of new opportunities. 

5. Adaptation – The Strategy contains a set of projects to generate information to enable Western 
Australia to prepare for unavoidable changes to the State’s climate conditions including 
continuation of the Indian Ocean Climate Initiative and investigating biodiversity impacts and 
farming and forestry system requirements of future climate scenarios. 

6. Local government and community involvement – actions to encourage local governments to 
participate in greenhouse initiatives. 

7. Research – through the monitoring of international, national and Western Australian climate 
change research activities and recommending further research to the Greenhouse Unit. 

8. National and international representation – actions to recognise the State’s responsibilities 
when Australia negotiates international agreements or develops national greenhouse policies, and 
when international rules are formed for matters associated with global climate change. 
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Environmental Protection Authority guidance 

The EPA has released a Guidance Statement that sets out its objectives regarding the minimisation of 
greenhouse gas emissions from new or expanding operations (EPA 2002). 

The EPA environmental 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 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 

• comprehensive analysis is undertaken to identify and implement appropriate offsets 

• proponents undertake an ongoing program to monitor and report emissions and periodically 
assess opportunities to further reduce greenhouse gas emissions over time. 

The EPA considered that offsets include activities that reduce the greenhouse gas output or intensity 
per unit product from current or future activities over the lifecycle of the asset or activity in ways 
which are clearly linked to Western Australia.  Other national and international offsets are also 
considered valuable in addressing the global issue and the EPA encourages proponents to consider 
these also. 

Carbon rights legislation 

Carbon rights legislation was passed by the Western Australian Parliament in 2003.  The purpose of 
the Bill is to provide for the registration on land titles of a "carbon right", and accompanying "carbon 
covenant".  Under the Bill the land owner, or someone else with the land owner's agreement, can 
register a carbon right in respect of land.  The purpose of the Bill is to give certainty to those wishing 
to trade in carbon rights and gain the credits or emission offsets which arise from sequestration.  This 
Bill provides the framework for carbon rights agreements.  The Bill is not bound by the conditions of 
the Kyoto Protocol.  The terms of the Kyoto Protocol have not formed the framework of the Bill due 
to the current uncertainty of the final framework of the Kyoto Protocol and whether Australia will 
ratify the Kyoto Protocol.  Therefore, amendments can be made to the Bill3 in the future when concrete 
international agreements are enforced (Hogg 2002). 

Strategic Environmental Review 

The Strategic Environmental Review (Sinclair Knight Merz 2002) discussed greenhouse gas 
considerations related to the Western Power PPP and plant retirement/replacement in some detail.  The 
review noted that an improved greenhouse gas emission rate for electricity supplied into the SWIS was 
reflected by the downward trend in carbon intensity from 0.98 tonnes CO2e/MWh in 1990 to 0.89 in 
2000 (a decrease of 9%).  This trend was attributed to increased sourcing of electricity from high 
efficiency cogeneration plants and an overall increased penetration of gas–fired generation into the 
supply portfolio.  The reduced carbon intensity represented a saving of over 1 Mtpa of CO2e in 2000 
compared to producing the electricity at the 1990 intensity.  Other actions by Western Power have 
resulted in the carbon intensity of electricity sent out in the SWIS to fall to 0.85 tonnes CO2e/MWh in 
2004 (a decrease of 13% on 1990 levels). 

                                                      
3
 Since Hogg 2002 the Bill has been passed by Parliament and is now an Act. 
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The SER examined two potential scenarios for power procurement in terms of estimating the change 
in carbon intensity and overall greenhouse emissions, accounting for a plant replacement and 
retirement program. 

The two options examined were: 

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

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

It was concluded that the SWIS carbon intensity will continue to decrease by 2010 under either option 
(to 0.70 tonnes CO2e/MWh for Option A and 0.76 tonnes for Option B).  The reductions equate to 29 
or 22% respectively from the 1990 carbon intensities.  Although the carbon intensity on the SWIS in 
2010 is predicted to decrease by at least 22% from 1990 levels, the overall growth in electricity 
demand between 1990 and 2010 was predicted to increase by approximately 76% (Sinclair Knight 
Merz 2002).  The resultant CO2 equivalent greenhouse emissions, with the increase in electricity to be 
sent out in 2010 were estimated to be 11.3 and 12.4 Mtpa respectively (a differential of 1.1 Mtpa).  
This is around 24 to 36% higher than the 1990 emissions of 9.079 Mtpa in 1990. 

EPA position 

The EPA has indicated a preference for lower greenhouse gas emission power plant, where possible, 
in the future power generation expansion of the SWIS.  While the option comparison indicated that 
coal–fired power generation could be the least preferred from a greenhouse perspective, Sinclair 
Knight Merz (2002) noted that there are compelling reasons for Western Australia to maintain coal–
fired power generation in the suite of power supply options.  Most important of these is the need to 
maintain some diversity of energy sources to ensure security of power supply and cost 
competitiveness.  This was acknowledged by the EPA (2002) in the following statement. 

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

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

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

If power stations are proposed which do not result in the least greenhouse gas intensity, the 
EPA expects that mitigation actions would be investigated during the s38 process and adopted 
as appropriate.” 
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The EPA recorded Government agency and pubic comments as indicating that tree planting to offset 
greenhouse gas emission adds $10–$35 per MWh (EPA 2002).  The EPA, in its letter to Western 
Power of 15 September 2004 regarding the Collie Power Station Expansion noted that proponents 
should determine practicable offset measures in accordance with opportunities available to them.  The 
EPA also noted, “…that the EPA is not necessarily looking for 100% of the difference in greenhouse 
gas emissions [between a combined cycle gas turbine power station] to be offset.” 

Western Power requirements 

The management of greenhouse gas emissions has been acknowledged by Western Power as an 
integral part of the PPP and Western Power will require all bidders to demonstrate how they will 
incorporate greenhouse considerations in their bid proposals.  The Preferred Bidder would be required 
to implement the following management strategies: 

• become a signatory to the Greenhouse Challenge 

• implement best practicable thermal efficiency design and operating goals 

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

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

The Collie Power Consortium entered the Western Power PPP in February 2003, as a coal-fired power 
station proponent on the above understandings with respect to greenhouse gas emissions. 

6.4.2 Potential impacts 

Operation of the proposed Collie B Power Station will increase the emission of greenhouse gases due 
to an increased requirement for fossil fuels to generate steam and electricity.  There will be no use of 
sulphur hexafluoride4 in the switchgear associated with the facility.  Installation of the facility will 
allow the retirement of the Muja units A and B.   

Calculation of greenhouse gas equivalence of a CCGT5 and a supercritical coal 
power station6 

This submission seeks to quantify the greenhouse gas differential (“the differential”) between two 
power station options (combined cycle natural gas fired and supercritical coal fired).  The calculations 
are based on: 

1. Lifetime emissions given assumed operating patterns and a 30 year economic life. 

                                                      
4
  Sulphur hexafluoride is a potent greenhouse gas of concern to the AGO.   

5
 CCGT: combined cycle gas turbine. 

6
 The Collie Power Consortium wishes to acknowledge the valuable work of Sinclair Knight Merz in assisting with the 

calculation of GHG differentials. 
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2. Full fuel cycle emissions of the different fuel options.  That is, the emissions include not only the 
“stack emissions”, but the upstream emissions associated with the production and distribution of 
the primary fuels.  Embodied energy in the power station has not been considered. 

3. Average emission factors for Western Australia, as this is standard practice for greenhouse gas 
accounting. 

Global Warming Potential and integration time horizon 

There is some uncertainty as to the appropriate integration time horizon to be applied when 
determining the Global Warming Potential (GWP) for the various greenhouse gases to be considered. 

In previous assessments, the EPA has indicated that the 100 year timeframe is required, with the 
emissions period for the comparison to be 30 years.  This assessment has calculated the “differential” 
using the 30 year emissions period in accordance with the EPA requirements.  Table 26 presents the 
GWPs for the main greenhouse gases associated with power generation for 20, 100 and 500 year 
timeframes. 

Table 26 Global Warming Potential for the main greenhouse gases involved in power 
generation (IPCC 2001)7 
Timeframe CO2 (carbon dioxide) CH4 (methane) N2O (nitrous oxide) 

20 year GWP 1 62 275 

100 year GWP 1 21 310 

500 year GWP 1 7 156 

Effectively the calculation method assumes that after 30 years both power stations stop and there is no 
more greenhouse gas producing power consumed after that time.  If CCGT and coal power continue to 
operate, the calculated greenhouse gas “differential” declines.  It is worth noting that relative 
greenhouse gas comparisons between gas and coal fired generation are highly sensitive to the level of 
fugitive methane losses in upstream gas production and transmission.  In the analysis which follows, 
the consortium has adopted conservative values.  Should a few percent of the upstream gas be lost to 
the atmosphere during processing, the result would reverse. 

Table 27 shows a direct comparison of the greenhouse gas emission factors for the 30 year case only 
and natural gas in Western Australia, made up from emissions from fuel combustion and from 
production of the fuel. 

                                                      
7
 The most up to date 100 GWP for methane is 23 (IPCC Third Assessment, 2001), however a GWP of 21 (IPCC Second 

Assessment 1995) is used for the Australian Greenhouse Inventory 7 associated methodologies in line with international 
agreements & reporting requirements. 
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Table 27 Greenhouse Gas Emissions Factors for Western Australia (30 years) 
Coal Natural Gas 

Factor (kg/GJ) Ref Factor (kg/GJ) Ref 

Emission Factor 

CO2 CH4 N2O below CO2 CH4 N2O below 

Direct Combustion 93.8 0.0009 0.0008 1,2 52.2 0.008 0.0001 5,6 

Fugitive (at point of 
combustion) 

– – – 3 1.1 0.098 – 7 

Fugitive Upstream – – – 4 1.7 0.0098 – 8 

Indirect 0.6 – – 10 5.2 – – 9 

Total 94.4 0.0009 0.0008  60.2 0.12 0.0001  

Total CO2e (100 yr 
GWP) 

94.7  62.7  

1. Table 71, App A. Aust NGGI Energy (stationary) 2002. 
2. Table 79, App A. Aust NGGI Energy (stationary) 2002. 
3. 99% oxidisation factor.  Unburnt fuel is not a greenhouse gas. 
4. Sub–bituminous coal in WA has negligible fugitive emissions (NGGI Energy (Fugitive) 2002). 
5. Table 90, App B. Aust NGGI Energy (stationary) 2002. 
6. Table 96, App B. Aust NGGI Energy (stationary) 2002. 
7. WA natural gas contains 1.1 kg CO2 / GJ as part of the gas composition, and this passes through the power station as a 

fugitive emission (Table 14, App C. Aust NGGI Energy (fugitive) 2002).  99.5% oxidisation factor = 0.5% unburnt fuel.  CH4 
is a greenhouse gas (0.5% x 19 kg / GJ energy density = 0.098). 

8. 3.2% flaring of gas at wellhead (1996–97 Aust average) x 52.7 kg CO2 / GJ combustion emissions = 1.69.  Transmission 
losses of 0.05% (Aust average) x 19 kg / GJ energy density = 0.0098 (Australian Gas Association 2000 Assessment of 
Greenhouse Gas Emissions from Natural Gas). 

9. WA consumption of natural gas in production and transport is 9.8% of delivered energy (AGA, 2000).  Assuming this 
energy is combusted in production and pipeline compressors, it would add 9.8% of 52.4 = 5.17 kg CO2e / GJ delivered.  
AGA 2000 also notes additional 0.015 kg CO2e / GJ delivered from consumption of “other energy”, presumably electricity. 

10. Transport energy consumption for coal is likely to be quite low, as the power station is located adjacent to the colliery, with 
conveyer energy included in power station auxiliary loads.  Mine energy consumption = 0.63 kg CO2e / GJ (Sinclair Knight 
Merz coal mine energy audit). 

Table 28 shows a comparison between coal and natural gas of efficiency levels from best practice 
generators. 

Table 28 Efficiency levels for best practice generators (corrected for size to 300 MW) 
Proportion of Full Output 300 MW Coal Supercritical (HHV)

8
 Natural Gas CCGT (HHV)

9
 

100% 38.0 46.8 

90% 38.1 46.1 

80% 37.9 45.2 

70% 37.4 44.2 

60% 36.8 43.0 

50% 35.6 40.8 

To determine the average efficiency of gas and coal power stations different capacity factors, load 
cycles have been developed as shown in Table 29 below.10 

                                                      
8
 Rated output efficiency provided by power plant vendor.  Part load efficiency from pers. comm. SKM. 

9
 Provided by SKM based on commercially available gas turbine modelling package (Thermoflow) 

10
 In conjunction with information supplied by Western Power 
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Table 29 Load cycles and weighted average power station efficiency 
Capacity Factor 60% 70% 80% 

Power Station Output Time at Output Level 

100% 5 6 7 

90% 22 29 48 

80% 14 12 17 

70% 11 7 14 

60% 18 25 8 

50% 10 16 4 

0% 20 5 2 

Weighted Average Output 60% 70% 80% 

Weighted Average Efficiency (Coal) 37.4% 37.3% 37.8% 

Weighted Average Efficiency (Gas) 44.4% 44.2% 45.2% 

 

Performance degradation over time 

The following power station efficiency degradation factors have been assumed when extrapolating 
from annual to 30–year lifetime emissions: 

1. Coal Supercritical: 0.25% per annum (AGO 2001) 

2. Natural Gas CCGT: 0.38% per annum long run average, (based on General Electric turbine 
specification, citing 2%–6% degradation over 24 000 hours between overhauls, with 1%–1.5% 
residual degradation following overhaul). 

Greenhouse Gas Emissions Differential Calculation 

Based on the assumptions outlined above, the greenhouse gas emissions and differential have been 
calculated in Table 30.  The table presents a consolidated calculation of the CO2e differential assuming 
an 80% capacity factor, which is considered the most likely operating scenario for the proposed 
facility.  The calculation resulted in an average CO2e differential between a combined cycle gas 
turbine and supercritical coal-fired power station of 845 971 tonnes per year. 

Table 30 Greenhouse gas emissions and differentials for 80% factor & 100–year GWPs 
 Coal Supercritical Natural Gas CCGT 

Capacity Factor 80% 80% 

Average Efficiency 37.9% 45.2% 

Annual Electricity Production (GWhr) 2102 2102 

Fuel Input (PJ) per year 19.97 16.74 

Greenhouse Gas CO2 CH4 N2O CO2 CH4 N2O 

Global Warming Potentials 1 21 310 1 21 310 

Emissions Factors (kg/GJ)   

Direct 93.8 0.0009 0.0008 52.2 0.008 0.0001 

Fugitive (unburnt fuel) – – – 1.1 0.098 – 

Fugitive (upstream) – – – 1.7 0.0098 – 

Other Direct 0.6  – 5.2 – – 
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 Coal Supercritical Natural Gas CCGT 

Full Fuel Cycle 94.4 0.0009 0.0008 60.2 0.1158 0.0001 

Full Fuel Cycle CO2e 94.67 62.66 

Emissions Intensity (t/MWhr) 0.8967 0.0000 0.0000 0.4795 0.0009 0.0000 

CO2 Emissions Intensity (t/MWhr) 0.897 0.4991 

Annual CO2e  (kt) 1885 1049 

CO2e Differential (kt/yr) 836 

30 year emissions (Mt) 58.7 33.3 

Average Degradation Factor 1.0025 1.0038 

Total Differential 30 years (Mt) 25.38 

Final Year Emissions (kt) 2027 1171 

Final Year Differential (kt) 855.50 

Average Differential (tpa) 845 971 

5.25% of Average Differential (tpa) 44 376 

 

Onsite mitigation of greenhouse gas emissions 

Best practice thermal efficiency design and operating goals 

The best practice for the Collie B 300 MW for greenhouse gas emissions is a supercritical, pulverised 
coal-fired unit.  This is in accordance with the AGO which has determined that a 300 MW power unit 
should be of supercritical configuration.  

High efficiency in power plant design is determined by advanced heat cycle system which is brought 
by super critical technologies and by a high bypass ratio of feedwater heating steam. 

The proposed best practice 300 MW supercritical variable pressure unit for Collie B will have 25 Mpa 
(3627 psi), 566ºC inlet steam conditions at rated output to the steam turbine and eight effective stages 
of feedwater heating including de–aerator.  Variable pressure operation also brings an improvement of 
efficiency at part load.   

The additional pressure and later design of Collie B in comparison to Collie A, means that Collie B 
will produce approximately 80 000 tonnes per year less CO2 than Collie A for equivalent electrical 
output. 

6.4.3 Management of impacts 

Monitoring and assessment of performance 

Assessment of the greenhouse emissions from the power station will be undertaken annually as part of 
the Greenhouse Challenge. 

Management commitments 

The proponent will: 

1. Prepare and implement a Greenhouse Gas Management Plan prior to commissioning that 
addresses: 
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• calculation of the “greenhouse gas” emissions associated with the proposal, as indicated in 
“Minimising Greenhouse Gas Emissions, Guidance for the Assessment of Environmental 
Factors, No. 12” published by the EPA 

• specific measures to minimise the “greenhouse gas” emissions associated with the proposal 

• monitoring of “greenhouse gas” emissions 

• estimation of the “greenhouse gas” efficiency of the project (per unit of product and/or other 
agreed performance indicators) and comparison with the efficiencies of other comparable 
projects producing a similar product 

• analysis of the extent to which the proposal meets the requirements of the National Strategy 
by using  

• “no regrets” measures 

• “beyond no regrets” measures 

• land use change or forestry offsets 

• international flexibility mechanisms. 

• a target set by the proponent for the reduction of total net “greenhouse gas” emissions and/or 
“greenhouse gas” emissions (per unit of product time) and annual reporting of progress made 
in achieving this target 

2. Become a signatory to the Greenhouse Challenge which includes annual reporting of emissions to 
the AGO. 

3. Implement best practicable thermal efficiency design and operating goals as outlined in the 
Generator Efficiency Standards 

4. Identify and implement carbon sink projects, including an environmental tree planting program in 
Western Australia, which will offset 5.25% (44 376 tonnes per annum) of the emissions 
differential between Collie B and a combined cycled gas turbine power station. 

Elements of these proposed management commitments are discussed in the following sections. 

Australian Greenhouse Challenge 

The Collie Power Consortium undertakes to become a member of the Australian Greenhouse 
Challenge Plus Program and participate in the best practice and continuing improvement commitments 
of the Program.  It is anticipated that membership will also require adoption of the Greenhouse 
Emissions Standards.  It is also understood that Australia has entered into a Climate Action 
Partnership agreement with the United States.  As this agreement develops, it will be taken into 
account in managing greenhouse gas emissions. 

Best practicable thermal efficiency design and operating goals 

As outlined in Section 6.4.2 (Best practice thermal efficiency design and operating goals), the 
Consortium proposal will be a best practice supercritical, pulverised coal-fired unit in accordance with 
AGO Generator Efficiency Standards. 
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Committing to a carbon sink project  

The Consortium believes that carbon sequestration by tree planting is currently the only viable offset 
mechanism in Western Australia.  No other carbon sequestration method has sufficient legal and 
commercial certainty in Western Australia, to participate in the world carbon trading market as it 
grows. 

As a major Japanese corporation, J–Power believes that, where required, it should participate in 
carbon sequestration within the presently accepted international norms.  Although Australia has not 
ratified the UNFCCC “Kyoto Protocol”, it is however a signatory and J–Power may participate in 
bilateral contract arrangements within Australia, albeit that sequestered carbon cannot easily be 
repatriated into the Japanese economy, at this time. 

It is in this context that Wesfarmers Energy and J–Power as the Collie Power Consortium proposes a 
significant carbon sequestration commitment with its Collie B power station proposal. 

The Collie Power Consortium considers that a Primary Offset Differential of 5.25% of the greenhouse 
gas output of a supercritical coal-fired power station, relative to a 45% efficiency Combined Cycle 
Gas Turbine power plant, would be commercially deliverable within the constraints of the Western 
Power PPP, in terms of a delivering a competitive price for electricity. 

Dependent on the location and design of the tree plantation, the Collie B Carbon Sink is expected to 
require the planting of between 6000 ha and up to 18 000 ha of forest.  The Consortium commitment is 
for a world class, Kyoto compliant, self–sustaining biomass. 

To achieve this, the Consortium may purchase up to 44 376 tonnes per annum of Western Australian 
Carbon Rights from Carbon Rights providers who are compliant in Western Australia for the 30–year 
term of the expected base load life of the Collie B Power Station.  Negotiations have commenced with 
the carbon rights providers.  If the plantations are located in salt affected areas there will be further 
benefit to the environment in improving the salinity levels of the land and water.  However, depending 
on the outcome of the negotiations, the Consortium may need to take alternative action to achieve the 
proposed offset outcomes. 

The Consortium believes this level of offset is justifiable on commercial grounds, in terms of the 
competitive viability of its bid into the PPP, and when compared with the greenhouse gas mitigation 
requirements placed on large development proponents across Australia. 

J–Power is continuing to reduce GHG emissions by implementing several measures, such as efficiency 
improvements, development of renewable energy power generation and high efficiency coal 
combustion technologies and utilisation of carbon trading mechanisms.  J–Power is now actively 
promoting the use of carbon trading mechanisms through Joint Implementation, Climate Development 
Mechanism and other emission trading methods.  J–Power is also in partnership with the Norwegian 
company, Point Carbon (a world leader in analysis and forecast of emission trading markets, 
http://www.pointcarbon.com/).  In addition, J–Power co–sponsored the Southeast Asian CDM Forum 
in co–operation with Asian Development Bank and the International Emissions Trading Association in 
September 2003.  J–Power is also implementing a 10 000 ha afforestation program in Queensland and 
Ecuador for carbon dioxide sequestration. 

Western Australian secondary environmental offsets 

The EPA has defined a new regime of Secondary Environmental Offsets (EPA 2004). 
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These offset benefits have been defined to allow proponents causing a reduction in an environmental 
benefit; to partially offset this with a different form of environmental benefit, provided a similar offset 
(a Primary Offset) of the reduction in environmental benefit is undertaken in the first instance. 

A number of Secondary Offset Mechanisms have been identified as applicable to the reduction of CO2 
further to the proposed Primary Offset Mechanism proposed. 

Potentially suitable secondary offsets, considering the Consortium commercial requirements in 
addition to environmental factors include: 

• wind power 

• biomass cogeneration 

• biomass co–firing 

• salinity benefits of mallee planting 

• water quality improvements 

• research expenditure. 

The Consortium has proposed a major primary offset, as this has some legal certainty, whereas most 
possible secondary offsets may yet be found to be of limited value or cause a future liability and are 
therefore not being proposed at this time.  

Environmental outcome 

Operation of the power station will increase emissions of CO2e from the Collie Power Station but 
reduce the greenhouse intensity of the SWIS.  Carbon sequestration offsets through the planting of 
trees will reduce the emissions differential between the power station and a combined cycle gas 
turbine.  These may also have other environmental benefits.  The proposed retirement of other coal-
fired plant such as Muja A and B would further offset the greenhouse gas emissions from Collie B. 
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7. ASSESSMENT AND MANAGEMENT OF OTHER ENVIRONMENTAL 
FACTORS 

7.1 FLORA AND VEGETATION 

7.1.1 Existing environment and management context 

Management objectives: 

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. 

Power station site 

A site vegetation survey was carried out in 1984 by Dames and Moore.  No additional vegetation 
survey was considered necessary for the proposed extensions to the power station, as the construction 
area has been previously cleared for agricultural grazing purposes.   

Figure 14 is an aerial photograph of the proposed Collie B site and the construction set down area.  It 
has been recognised that although a diverse range of flora and vegetation was present on site, these are 
prevalent in the Darling Range (SECWA 1990) and will not be directly affected by the construction of 
Collie B. 

Pipeline and tank sites 

Mattiske Consulting Pty Ltd conducted a reconnaissance field trip in October 2004 along the proposed 
water supply pipeline route.  The pipeline route will align with a previously cleared easement, adjacent 
to two existing pipelines and a track.  Some regrowth has occurred on the track but a reconnaissance 
survey was sufficient to check for significant species or communities.  The full report with regrowth 
species is included in Appendix 4 and a summary of Mattiske Consulting Pty Ltd (2004) findings is 
presented in Table 31.   

A second field visit was conducted in November to identify orchid species while they were in flower.  
No significant species were identified along the pipeline route. 

The proposed tank site is in a regenerating paddock with fruit trees.   

The overall conclusion of the reconnaissance survey was that due to previous disturbance there are no 
significant flora or fauna issues along the proposed pipeline route. 



   
s t rategen  Public Environmental Review 

WEN0435 PER FINAL corrected 2.doc  105 

 

Figure 14 Aerial photo showing current land use at the Collie B site 
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Table 31 Vegetation communities and potential clearing issues along the proposed 
water supply pipeline route 
Section Vegetation community Description 

Open woodland of Allocasuarina fraseriana – 
Eucalyptus marginate subsp. Marginata 
(Sheoak – Jarrah) with an occasional 
Xylomelum occidentale, Banksia attenuate 
and Persoonia longifolia and native 
understorey on leached grey sands 

Section 1 – Shotts Bore to 
First Bend 

Low open woodland of Melaleuca preissiana 
on the wetter lower slopes. 

Recently bulldozed so there is little regrowth.  No apparent 
issues.  Vegetation communities described are adjacent to 
the cleared area. 

Section 2 – First Bend to 
Second Bend 

Open woodland of Allocasuarina fraseriana – 
Eucalyptus marginate subsp. Marginata 
(Sheoak – Jarrah) with an occasional 
Xylomelum occidentale, Banksia attenuate 
and Persoonia longifolia and native 
understorey on leached grey sands 

There is some regrowth but due to the existing level of 
disturbance, there are no apparent clearing issues and no 
need for further work. 

Section 3 – Second Bend to 
Rail Crossing and Road 
Crossing 

Open woodland of Allocasuarina fraseriana – 
Eucalyptus marginate subsp. Marginata 
(Sheoak – Jarrah) with an occasional 
Xylomelum occidentale, Banksia attenuate 
and Persoonia longifolia and native 
understorey on leached grey sands 

There is some regrowth but due to the existing level of 
disturbance, there are no apparent clearing issues and no 
need for further work. 

Section 4 – Road Crossing to 
Third Bend 

All of this area is disturbed with some patches 
of regrowth. 

Extensive previous disturbance by powerlines, pipelines 
and mining activities. 

There is some regrowth but due to the existing level of 
disturbance, there are no apparent clearing issues and no 
need for further work. 

Section 5 – Third Bend to 
Fence–line at edge of Collie 
Power Station 

Adjacent vegetation consists of an open 
woodland of Allocasuarina fraseriana – 
Eucalyptus marginate subsp. Marginata 
(Sheoak – Jarrah) on leached grey sands and 
an open forest of Jarrah – Marri – Sheoak 
(Eucalyptus marginate subsp. Marginate – 
Corymbia calophylla – Allocasuarina 
fraseriana) on the sandy–gravel soils. 

There is regrowth along the proposed alignment, some of 
which has recently died due to the use of herbicides to 
control regrowth near the access track and conveyor line. 

Due to the existing level of disturbance, there are no 
apparent clearing issues and no need for further work. 

Proposed tank site near 
Shotts bore 

The proposed alternative tank site near Shotts 
Bore supports introduced species and pasture, 
including planted fruit trees and Callistemon 
(bottlebrush).   

This area abuts a seasonally wet swamp area and the latter 
will restrict construction further south or east. 

7.1.2 Potential impacts 

An area of 1.7 ha of cleared pastoral land would need to be utilised for the generating unit and cooling 
tower.  Some minor clearing may be required along infrastructure corridors in previously cleared land 
as some regrowth occurred.  The clearing of land for flyash disposal is not being dealt with in this 
assessment process. 

No significant impacts were identified by Mattiske Consulting Pty Ltd along the infrastructure 
corridors and pumping station sites.  Minimal clearing is required of the highly disturbed regrowth 
vegetation and no rare or endangered species will be affected.  The proponent does not believe that 
clearing permits will be required but will confirm this with the DoE during the public review period. 

There is potential for indirect impacts to flora and vegetation during the construction phase, which 
may include the following: 
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• dust deposition on vegetation 

• potential spread of dieback (Phytopthera sp.) 

• potential introduction and spread of weed species 

• potential leakage or spillage of environmentally hazardous materials or hydrocarbons. 

7.1.3 Management of impacts 

EPA (2002) advised that the following management strategies would need to be adopted by the 
proponent of the Collie Expansion. 

• depending on plant layout, a detailed vegetation survey in spring in consultation with CALM 

• minimise the extent of vegetation clearing 

• dieback hygiene and weed management 

• site rehabilitation. 

There is no clearing required for the Collie B power station and as a result no vegetation survey was 
required.  Additional water supply pipelines will be located along existing infrastructure corridors that 
have been previously cleared.  Along the infrastructure corridor and pump station sites a 
reconnaissance survey in spring of the regrowth vegetation along these previously cleared areas has 
been carried out.  The first two EPA requirements have already been met and the proponent has 
committed to address dieback hygiene, weed management and rehabilitation in a Construction 
Environmental Management Plan (CEMP). 

It is not expected that a clearing permit will be required for the regrowth vegetation along the 
previously cleared infrastructure corridor.  However, advice will be sought from DoE regarding 
clearing permit requirements for the project. 

Rehabilitation of the site after decommissioning would be undertaken in accordance with a plan to be 
prepared to the satisfaction of the EPA.  This plan would be prepared prior to commencement of 
decommissioning activities. 

Incidents where the CEMP is not followed will be recorded in an Annual Environmental Review and 
addressed as appropriate. 

The proponent will: 

1. Prepare and implement a Construction Environmental Management Plan that includes and 
addresses:  

• dieback and weed management 

• site rehabilitation of the area to be disturbed and not required for future activity by the 
expansion. 

2. Prepare and implement a Decommissioning Management Plan to the satisfaction of the EPA prior 
to commencement of decommissioning activities. 
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Environmental outcome 

The EPA objective will be met as no significant impact on flora or vegetation is anticipated. 

7.2 FAUNA 

7.2.1 Existing environment and management context 

Management objectives: 

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

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

The area to be directly affected by the development is cleared pastoral land and previously cleared 
infrastructure corridors.  No rare or threatened fauna species are known to be associated with the site.  
Fauna that does occur would be likely to be common and widespread (SECWA 1990). 

7.2.2 Potential impacts 

No direct loss of habitat impacts on fauna are expected at the power station site as the area is already 
cleared.  Some minor clearing of regrowth will be required along infrastructure corridors.  A 
reconnaissance level flora and fauna survey of the existing water pipeline corridor to be used for 
duplication of the pipeline has been carried out and showed no significant flora or fauna as being 
present. 

There is a potential for road kills of fauna, particularly during the construction phase when traffic will 
be heaviest. 

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

7.2.3 Management of impacts 

Direct impacts on fauna will be managed by: 

• construction being carried out on previously cleared land, thereby minimising loss of habitat 

• all earthworks and associated vehicle movements being within a pre–defined construction area 

• vehicle movements adhering to existing speed limits. 

Indirect impacts on fauna will be managed by: 

• adhering to the dust and noise management strategies outlined in Sections 7.5 and 7.6. 

Any incidents involving fauna will be recorded and reported to CALM. 

The proponent will: 

1. Prepare and implement a Construction Environmental Management Plan that includes and 
addresses fauna protection. 
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Environmental outcome 

The management measures outlined above will result in minimal disturbance to fauna in the Collie 
area. 

7.3 SURFACE WATER 

7.3.1 Existing environment and management context 

Management objectives: 

Maintain the integrity, functions and environmental values of rivers, creeks, wetlands and 
estuaries. 

Minimise the potential to impact the quality of local surface water 

Minimise the potential for erosion due to stormwater flow 

This factor and its objectives relate to protection of surface water resources from unacceptable impacts 
of the proposal, largely through management of potential discharges to the surface water systems in 
the locality.  These aspects relate largely to water quality protection issues, with minor issues in terms 
of quantity. 

The site is within the drainage basin of the Collie River East Branch which joins the Collie River and 
eventually ends up in the Wellington Dam.  This branch of the Collie River has fluctuating flows and 
high salinity levels but is a perennial stream.  The site has two wetlands and superficial aquifers may 
recharge the deeper aquifers which are heavily utilised. 

The existing Collie A Power Station infrastructure is located approximately 1 km south of the Collie 
River East Branch, and the stormwater drainage system is designed to minimise stormwater runoff 
from the site.  As much good quality stormwater as possible is routed into the service water dam and 
any potentially contaminated stormwater is treated on site.  Wastewater from the site is treated to 
ensure compliance with marine water quality criteria and pumped to the coast for offshore discharge.  
A zero discharge to the river policy has been in place for several years. 

The relationship between groundwater and the river systems is discussed in Section 7.4. 

7.3.2 Potential impacts 

The potential impacts associated with the proposal include the following: 

• increased surface runoff volumes due to the creation of additional hard surfaces 

• soil deposition down gradient of the project site 

• discharge of high sediment runoff to nearby wetlands 

7.3.3 Management of impacts 

The Collie Power Station has zero discharge of potentially contaminated water from the site to the 
surrounding area.  Any wastewater that cannot be reused or recycled at the Collie Power station will 
continue to be discharged to the marine outfall.  The proposed extensions to the Collie Power Station 
are within the existing site and will become a simple extension of the existing stormwater management 
system. 
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Reporting on the results of the monitoring and reuse of stormwater will be included in the Annual 
Environmental Review.   

The proponent will: 

1. Prepare and implement, in conjunction with Western Power, a whole of site Water Management 
Plan that addresses: 

• stormwater management, recycling and reuse 

• zero discharge of potentially contaminated water to the river 

• monitoring of surface water quality 

• inspection and maintenance of all drainage and water collection structures during both 
construction and operation phases. 

Environmental outcome 

Stormwater will be managed on the Collie A/Collie B power station site to prevent discharge of 
contaminated water to the environment and to maximise the potential for reuse.  Ongoing monitoring 
will be conducted on surface and subsurface water. 

7.4 GROUNDWATER 

7.4.1 Existing environment and management context 

Management objectives: 

Maintain the integrity, functions and environmental values of rivers, creeks, wetlands and 
estuaries. 

Minimise the potential to impact the quality of local groundwater 

This factor and its objectives relate to protection of groundwater resources from unacceptable impacts 
of the proposal, largely through management of potential discharges to the groundwater systems in the 
locality.  These aspects relate largely to water quality protection issues. 

The proposal will not directly impact on groundwater volumes in the locality of the Collie B Power 
Station.  Groundwater is the proposed preferred source of water supply to meet the needs of the project 
(mine dewatering) and this is discussed in detail in Section 6.1.  However, the dewatering of coal 
mines which will provide groundwater to meet water supply demands is being undertaken by third 
parties, and this activity is subject to separate regulation by the DoE under the Rights in Water and 
Irrigation Act 1914 and is beyond the scope of this PER.  Mine dewatering will proceed independently 
of this proposal. 

Groundwater in the vicinity of the Collie Power Station site is contained within the Collie Basin (see 
Section 2.1.4).  The total storage of groundwater in the Basin is substantial, 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). 

Groundwater in the Collie area is extensively utilised for mining, power stations and agriculture.  The 
permeable aquifers of the Collie Basin are connected to surface water flows in some areas and support 
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ecological functions in these areas.  Mining in the area takes place below the water table so mine 
dewatering is a significant factor for groundwater management. 

The existing Collie Power Station uses groundwater from the Ewington II mine dewatering operations.  
Additional water can also be obtained from Western W2, Western WD6 and ACIRL wellfields which 
intersect old underground mines.  Water supply wellfields include Cardiff South, Shotts and Stockton 
(drilled but still to be equipped as of 2002), (Sinclair Knight Merz 2002). 

Prior to mining and power generation in the basin, a balance existed between rainfall, river flow and 
groundwater storage.  The net surplus of water ingress into the basin from surface and groundwater 
flows adequately met environmental water demands.  River pools are understood to have been 
sustained through dry periods by seepage from the groundwater resources.  Groundwater abstraction, 
particularly since the 1980s, has resulted in a general lowering of the water table.  This has been most 
significant in the vicinity of the Western mines in the Cardiff Sub–Basin.  Stream flows in the East 
and South branches of the Collie River have also reduced, particularly in the summer months.  The 
situation has been exacerbated by below average annual rainfall. 

Groundwater level depression along the South Branch of the Collie River has caused some pools to 
remain dry for prolonged periods during summer.  The maximum depth to the water table below the 
pools is 10 m and levels remain below the floor of the river pools throughout the year at four of the 
seven significant pools (Varma 2000).  Only Chinaman’s Pool overflows because of natural 
groundwater discharge.  On the East Branch, there are indications that groundwater drawdown 
resulting from mine dewatering and power station wellfield abstraction is causing loss of water from 
Buckingham and Duderling pools. 

Western Power has been supplementing flows to the South Branch pools since the summer of 1996.  
Griffin Coal Mining Company Pty Ltd has undertaken a similar pool maintenance program for pools 
along the East Branch.  Recovery of groundwater levels has been slow to–date as there is still 
continued leakage from the upper aquifer to deeper parts directly impacted on by underground mining.  
The DoE has estimated that the South Branch pools require about 1500 m3/d during the summer 
months.  Although water levels are rising in parts of the basin it will still be many years before 
equilibrium is once more achieved. 

7.4.2 Potential impacts 

Although there would be no direct discharge of wastewater or contaminated stormwater to 
groundwater or surface water, the expanded Collie Power Station has some potential to contaminate 
water resources at the local scale.  In particular, there is potential for leachate from coal stockpiles and 
ash storage ponds to impact on groundwater quality.  However, there will be no change to the size of 
the coal stockpiles because of this proposal.  The additional coal requirements will be met through 
higher throughput rates and leachates will continue to be managed under the existing arrangements. 

The discharge of contaminated stormwater to the environment has the potential to impact 
detrimentally on any receiving water body (e.g. groundwater, wetlands or Collie River system).  The 
potential exists for stormwater and groundwater to be contaminated due to spills and leaks of 
hydrocarbons, hazardous materials or saline water.   

Potential sources of contamination include the following: 

• hydrocarbon storage, handling and disposal 

• chemical and hazardous material storage, handling and disposal 
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• domestic wastewater treatment and disposal 

• waste cooling water disposal 

• solid waste disposal 

• flyash handling and storage 

• coal handling and stockpiling 

• sediment from cleared areas. 

With the exception of coal and flyash, the quantities of these materials being handled on site will be 
small relative to the potential receiving groundwaters and the consequences of any accidental 
discharges to the environment are expected to be limited.  Appropriate handling procedures can easily 
ensure that the likelihood of such discharges is kept at an absolute minimum. 

7.4.3 Management of impacts 

Mine dewatering will continue so long as mining takes place and its impacts are addressed through the 
approval and monitoring process for coal mines, and assessment and approval is undertaken through 
the administration of licences for dewatering by the DoE.  While this proposal will use water that 
results from dewatering of the mines, the dewatering activity is being undertaken by a third party and 
is therefore beyond the scope of this assessment. 

It is important that in those areas where rainfall runoff is collected from impervious surfaces, the water 
is not infiltrated on site.  A concentrated influx of potentially contaminated stormwater could 
effectively transport leached contaminants within the groundwater system.  This will be addressed 
though a stormwater management plan to be incorporated within a whole–of–site water management 
plan to be developed in conjunction with Western Power.  This plan will aim to achieve zero discharge 
of potentially contaminated water from the site to the environment, with the exception of saltwater 
discharges through the marine outfall (see Section 6.2). 

Reporting on the results of the monitoring and reuse of stormwater will be included in the Annual 
Environmental Review. 

The proponent will: 

1. Prepare and implement, in conjunction with Western Power, a whole of site Water Management 
Plan that addresses: 

• stormwater management, recycling and reuse 

• zero discharge of potentially contaminated water to the river 

• monitoring of surface water and groundwater quality 

• inspection and maintenance of all drainage and water collection structures during both 
construction and operation phases. 

Environmental outcome 

Stormwater will be managed on the Collie A/Collie B power station site to prevent discharge of 
contaminated water to the environment and to maximise the potential for reuse.  Ongoing monitoring 
will be conducted on surface and subsurface water. 
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7.5 DUST 

7.5.1  Existing environment and management context 

Management objective: 

To ensure that dust 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. 

Other sources of dust in the area are coal mining operations, existing power stations and occasionally 
agricultural activities and off–road vehicle use.  However, the ambient dust levels are generally low 
(Sinclair Knight Merz 2002). 

The EPA has a Guidance Statement on Prevention of air quality impacts from land development sites 
(EPA 2000) and the site will be managed in accordance with this guidance. 

7.5.2 Potential impacts 

The potential for dust emissions during the construction phase would be largely related to earthworks, 
construction material and waste stockpiles, and vehicular movements on unsealed surfaces.  The 
potential for dust lift–off depends on weather conditions and application of management measures. 

During the operation phase, the main potential dust sources are coal stockpiles and flyash handling.  
The size of the coal storage is not going to be increased for Collie B.  Instead, the throughput of the 
existing coal stockpile will increase.  The coal has naturally high moisture content which helps to 
minimise dust potential initially and there is a need to keep the stockpile damp to eliminate fire risks.  
The higher throughput rates will also assist in limiting the opportunity for the stockpile to dry out and 
cause dust problems. 

Flyash disposal is not being considered within this proposal, as flyash will be disposed of to an 
existing facility.  The environmental impact of longer term plans to expand the flyash disposal system 
at the Collie Power Station is to be assessed as a separate exercise for which Western Power is the 
proponent.  However, flyash handling will be managed to ensure dust emissions are maintained at 
acceptable levels. 

7.5.3 Management of impacts 

A Construction Environmental Management Plan will be prepared prior to construction of the project.  
This plan would include dust management strategies which would be implemented throughout the 
construction phase.  Particular measures to reduce dust emissions will include: 

• undertaking regular watering of unsealed roads, exposed surfaces and stockpiles in dry weather 

• stabilise disturbed land as soon as practicable to minimise exposed surfaces 

• undertaking general housekeeping practices to ensure there is no accumulation of waste materials 
within the plant site that may generate dust 

• providing vehicle wash down areas 
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• informing the construction contractor of the requirements to minimise ambient dust levels 
wherever possible 

• implementing an Employee Induction Program. 

The current dust management strategies during operation will be expanded to manage dust potential 
from the increased coal throughput and flyash handling.  These management practices include: 

• regular wetting of coal and flyash stockpiles and handling areas 

• removal of light ash material from the stack through electrostatic precipitation 

• transport of flyash to disposal areas in a slurry 

• sealing permanent access roads. 

Regular visual monitoring of dust emissions during construction and operation of the power station 
will be undertaken. 

The proponent will: 

1. Prepare a Construction Environmental Management Plan prior to construction that includes and 
addresses dust management. 

2. Prepare an Operating Environmental Management Plan prior to commissioning that includes and 
addresses dust management. 

Environmental outcome 

Dust emissions from the power station construction and operation will be minimised due to the 
management actions outlined above and will meet the EPA objective. 

7.6 NOISE 

7.6.1 Existing environment and management context 

Management objective: 

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

The predominant land use surrounding the Collie Power Station is forestry.  The nearest residences are 
3.8 km and 5 km away. 

The criteria used to determine the extent of any acoustical impacts from a project or development are 
defined within the Environmental Protection (Noise) Regulations 1997.  The Regulations take into 
account the zoning (and land use) of the receiver location, and apply differing criteria for day, evening 
or night–time.  Table 32 presents the assigned noise levels in accordance with the Regulations. 
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Table 32 Assigned noise levels for all premises 
Assigned level (dB) Type of premises 

receiving noise 
Time of day 

LA10 LA1 LA,Max 

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 

Noise sensitive premises 
at locations within 15 m 
of a building directly 
associated with a noise 
sensitive use 

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: 
1) LA,Max – The loudest noise level assessed during a 15–minute to 4–hour sampling period. 
2) 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. 
3) 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. 
4) 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. 

The allowable noise level when received at noise sensitive premises11 is determined by the calculation 
of an influencing factor that is added to the base criteria set out in Table 32.  The influencing factor for 
residences surrounding the Collie Power Station is 0 dB(A), and noise from the facility is relatively 
constant, therefore LA10  levels are relevant. 

The assigned noise levels are also conditional on no annoying characteristics existing, such as tonal 
components etc.  If characteristics exist, then any measured level is adjusted upwards accordingly.  
The adjustments that apply are detailed in Table 33. 

Table 33 Adjustments for annoying characteristics 
Tonality Modulation Impulsiveness 

+5 dB +5 dB + 10 dB 

The noise measurements taken for the existing Collie Power Station do not show any intrusive or 
dominant characteristics; therefore no penalties apply for tonality, modulation or impulsiveness. 

                                                      
11

 Those premises considered as being noise sensitive are defined in the Regulations. 
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Construction noise 

The above assigned noise levels do not apply to emission from plant and equipment used in the 
construction of services and access roads.  Construction may be carried out between 0700 and 1900 
hours on any day except Sunday and public holidays provided: 

• the 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 

• a noise management plan is submitted at the request of the Chief Executive Officer of the 
Department of Environmental Protection (DEP)12. 

Construction may occur outside these hours or on Sundays or public holidays provided the above 
conditions are met and: 

• all nearby residents are advised of the work to be done at least 24 hours before it commences 

• the proponent demonstrates that it is reasonably necessary for the work to be done out of hours 

• at least seven days before the work starts, the proponent submits a noise management plan for the 
approval of the Chief Executive Officer.  The noise management plan would be required to 
include details of the need for the work, type of work, predicted noise levels, control measures, 
noise and vibration monitoring and complaint response procedures 

• the work is carried out in accordance with the approved noise management plan. 

Existing Noise Conditions 

Land use in the vicinity of the Collie Power Station Site is dominated by forestry, grazing, agriculture 
and mining.  There are four main categories of land use: State Forest administered by CALM; 
privately owned rural land; town sites and urban areas; and other reserves.  The nearest residence is 
approximately 3.8 km away and is within the existing power station buffer.  The next closest residence 
is located approximately 5 km to the north east (see Figure 15). 

Another source of noise in the area is the mining operations located approximately 2 km south of the 
Collie Power Station (Sound Vibration Technology 2004).  Noise monitoring and modelling 
performed by Sound Vibration Technology (SVT) during March 2000 (Sound Vibration Technology 
2002) indicated that for some wind conditions the noise levels at the plant boundary are above the 
allowable limits as governed by the Environmental Protection (Noise) Regulations 1997.  The noise 
levels at the edge of the buffer area are below allowable limits for noise sensitive premises. 

To date, no complaints have been received relating to noise from the Collie Power Station (Sinclair 
Knight Merz 2002). 

                                                      
12

 The Chief Executive Officer (CEO) of the DEP is a statutory position under the Environmental Protection Act 1986 also 
held by the Director General of the Department of Environment.  Legislation is currently passing through Parliament to 
formally reconcile the role of the CEO of the DEP within the role of the Director General of the DoE. 
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Figure 15 Nearest residences 
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7.6.2 Potential impacts 

To investigate the environmental noise impact of the combined noise emission from the Collie Power 
Station and the proposed Bluewaters Power Station the following noise model scenarios were 
developed. 

1. Collie A and Bluewaters Stage 1 

2. Collie A and Bluewaters Stage 1& 2 

3. Collie A and B and Bluewaters Stage 1 

4. Collie A and B and Bluewaters Stage 1 & 2 (worst case). 

The noise model is based on the model developed for the environmental noise assessment undertaken 
by SVT for the Collie Power Station Expansion in April 2002. 

Noise modelling methodology 

Modelling of the noise emission propagation from the expanded power station was performed using 
the ENM noise model software.  The environmental parameters listed below were used in the 
modelling to ensure predictions are conducted in accordance with the “worst case” meteorological 
conditions as stipulated within the Environmental Protection Authority’s “Draft Guidance for 
Assessment of Environmental Factors No. 8 – Environmental Noise”.    

The worst case meteorological conditions for night time noise emission are: 

• temperature of 15°C 

• relative humidity of 50% 

• temperature inversion lapse rate of 2°C/100m 

• wind speed of 3m/s. 

Noise contours were produced for winds from each of the 1/8th cardinal directions and also for calm 
conditions. 

The plant sound power levels used a previous SVT assessment of the expanded Collie Power Station 
for the modelling undertaken here, along with an estimate of the sound power levels for the 
Bluewaters Stage 1 and 2.  The sound power levels for the expanded Collie Power Station are based 
on sound pressure level measurements taken in 2000, whilst those for the Bluewaters Power Station 
Stages 1 and 2 have been obtained from the Griffin Energy Bluewaters Power Station Public 
Environmental Review (Griffin 2004).  Table 34 shows a summary of the sound power levels used for 
the noise modelling. 

Table 34  Summary of sound power levels for the power stations 
Plant Octave Band Sound Power Levels – dB(lin) Overall 

Plant  
63 125 250 500 1k 2k 4k 8k A 

Central Plant 128 123 117 112 110 108 103 94 116 Existing Collie 
Power Station 
(Collie A) Cooling towers 128 119 111 103 103 101 101 99 108 

Central Plant 131 126 120 115 113 111 106 97 119 Expanded Collie 
Power Station 
(Collie A and B) Cooling towers 131 122 114 106 106 104 104 102 111 
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Central plant 
(10m above 
ground) 

125 120 116 111 109 107 102 93 115 
Bluewaters Power 
Station Stage 1 

Stack (50m 
above ground) 115  118 114 114 109 104 94 94 115 

Central plant 
(10m above 
ground) 

128 123 119 114 112 110 105 96 118 
Bluewaters Power 
Station Stage 2 

Stack (50m 
above ground) 118 121 117 117 112 107 97 97 118 

 

Assigned noise levels 

Both Power Stations will operate 24 hours a day for the duration of the year, therefore, the most 
onerous of the assigned noise levels are the night–time levels. 

Based on the information in Table 32, the combined power stations must comply with a noise level of 
35 dB(A) at any neighbouring residences.  The industry to industry noise levels shown in Table 32 
indicate that the boundary limit at any time is 65 dB(A). 

Results of modelling 

An assessment of the noise levels at the rural boundaries of the site was undertaken.  The maximum 
permitted noise level during the day for rural boundaries is 60 dB(A).  For the worst case noise 
emission scenario, the combined noise emission is below 60 dB(A) around the Collie Power Station 
site boundary, except along the southern boundary where there are some small excursions. 

It should be noted that the predicted excursion is less than that previous modelling for the combined 
Collie A and B plants, due to the use of better quality topographic data in the recent modelling. 

For the industrial boundaries of the site, the maximum permitted noise level during the day for 
industrial boundaries is 65 dB(A).  For the worst case noise emission scenario, the combined noise 
emission is below 65 dB(A) around the Collie Power Station plant boundary. 

Since both Power Stations operate during the night, the maximum permitted noise level for noise 
sensitive premises is an LA10 of 35 dB(A).  The following presents the changes observed in the buffer 
due to the proposed installation of the Bluewaters Power Station: 

• Collie A and Bluewaters Stage 1 – There are now some excursions around the buffer zone local to 
Bluewaters Power Station.  Noise levels to the east, north and south of the Collie Power are less 
than 35 dB(A) outside the buffer zone. 

• Collie A and Bluewaters Stage 1& 2 – Same observations as Collie A and Bluewaters Stage 1, 
with some increase in noise emission levels adjacent to the Bluewaters Power Station.  

• Collie A and B and Bluewaters Stage 1 – Same observations as Collie A and Bluewaters Stage 1, 
for most wind directions, except for the south westerly, westerly and north westerly, where the 35 
dB(A) noise emission contour can extend outside the buffer zone by some 500 metres.  

• Collie A and B and Bluewaters Stage 1 & 2 – Same observations as Collie A and B and 
Bluewaters Stage 1.  For all wind conditions the 40 dB(A) noise contour is within the Power 
Station buffer zone, except around the Bluewaters Power Station site 
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The results of the modelling indicate that the key period of concern for meeting the noise guidelines 
are those when there are south westerly, westerly and north westerly winds.  A comparison of the 
modelling results between Scenarios 1 and 3 under these conditions show that operation of the Collie 
B Power Station will have only a minor impact on noise levels at the power station buffer.  Some 
exceedances of the 35 dB(A) occur on the eastern side of the buffer due to operation of the Collie B 
power station.  However, the noise guidelines are met at all times at the nearest sensitive premises - 
just inside the buffer on Williams Road.   

Exceedances of the 35 dB(A) guideline occur for all scenarios at the western side of the buffer. 

Appendix 5 shows the location of the nearest sensitive residences and the results of the modelling for 
the four scenarios.   

7.6.3 Management of impacts 

Assessment and monitoring of performance 

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

The Proponent will liaise with the DoE in order to manage cumulative noise emissions in the Collie 
Power Station buffer area. 

Management commitments 

Management of noise emissions from the construction and operation of the power station will be in 
accordance with the EPA Draft Guidance for Assessment of Environmental Factors No. 8 – 
Environmental Noise. 

The proponent will: 

1. Prepare a Construction Environmental Management Plan prior to construction that includes and 
addresses noise management and monitoring in accordance with the EPA Draft Guidance for 
Assessment of Environmental Factors No. 8 – Environmental Noise and actions to be taken in the 
event of non-compliance with the Environmental Protection (Noise) Regulations 1997. 

2. Prepare an Operating Environmental Management Plan prior to commissioning that includes and 
addresses noise management and monitoring in accordance with the EPA Draft Guidance for 
Assessment of Environmental Factors No. 8 – Environmental Noise and actions to be taken in the 
event of non-compliance with the Environmental Protection (Noise) Regulations 1997. 

Environmental outcome 

Noise levels from operation of the Collie B Power Station at the nearest sensitive premises will meet 
the Environmental Protection (Noise) Regulations 1997 at the outer boundary of the buffer zone. 
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7.7 LIQUID AND SOLID WASTE DISPOSAL 

7.7.1 Existing environment and management context 

Management objectives: 

Ensure that the generation of liquid and solid wastes is minimised. 

Ensure that liquid and solid waste is managed and disposed of in a manner that minimises 
impacts on the receiving environment. 

Ensure compliance with all relevant Health and Environmental Regulations. 

All general and putrescible waste generated at the Collie Power Station is collected and disposed of by 
a licensed contractor in the Collie town site landfill facility in accordance with the requirements of the 
shire. 

Domestic wastewater is treated on site, with treated liquid effluent used for watering an on-site 
plantation of trees and sludge is periodically removed off-site by a licenced liquid waste contractor. 

Saline wastewater is piped from the Collie Power Station for disposal via ocean outfall off Buffalo 
Road, north of the Leschenault Estuary and is addressed in Section 6.2.  Engineering and other 
controls are in place to manage leakage or failure of the pipeline. 

Flyash will be disposed of to the existing Western Power facilities at the Collie Power Station site, and 
expansion of these facilities is being dealt with under a separate environmental assessment, with 
Western Power as the proponent.  Flyash disposal is therefore not considered further in this PER. 

7.7.2 Potential impacts 

Waste management for Collie B will involve the use of existing Collie A infrastructure and existing 
processes.   

The construction and operation of the proposed power station will result in the generation of minor 
additional quantities of solid waste (<10 tpa) and minor quantities of domestic waste (peaking at 
15 kL/day during construction and up to 0.3 kL/day during operation). 

The existing domestic wastewater system at the Collie Power Station was designed to manage the 
requirements of a construction workforce and would therefore be capable of managing the 
construction and operational workforces for the proposed Collie B unit. 

Cooling water blowdown will be piped to an ocean outfall as described earlier and has the potential to 
contaminate soil, nearby surface and ground waters and impact on vegetation, in the event of 
moderately saline water leaking from pipeline leaks/ruptures.  Management of the pipeline is the 
responsibility of Western Power under existing approvals. 

7.7.3 Management of impacts 

A Waste Management Plan will be developed and implemented as part of the Operation and 
Construction Environmental Management Plans.  This plan would ensure that solid waste would be 
managed and disposed of in an appropriate manner and according to regulations. 
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The existing domestic wastewater system at the Collie Power Station was designed to manage the 
requirements of the previous construction workforce and would therefore be capable of managing the 
operational workforce for the proposed second unit. 

A Saline Water Management Plan will be developed as part of the Operational Environmental 
Management Plan to ensure low risk connection to the Western Power treatment plant, pipeline and 
marine outfall. 

Regular checks will be carried out on waste management equipment and areas. 

The proponent will: 

1. Prepare a Construction Environmental Management Plan prior to construction that includes and 
addresses liquid and solid waste management to ensure that wastes are managed and disposed of 
in a manner that poses no threat to the community or environment. 

2. Prepare an Operating Environmental Management Plan prior to commissioning that includes and 
addresses liquid and solid waste management to ensure that wastes are managed and disposed of 
in a manner that poses no threat to the community or environment. 

Environmental outcome 

Waste will be minimised and disposal will be carried out so that there is very low risk of 
environmental or public health hazard. 

7.8 HYDROCARBON AND HAZARDOUS MATERIALS 

7.8.1 Existing environment and management context 

Management objective: 

Ensure hydrocarbons and hazardous materials are handled and stored in a manner that 
minimises the potential for impact on the environment through leaks, spills and emergencies. 

Diesel and minor amounts of other hydrocarbon products such as lubricating oils and greases and 
other hazardous materials such as biocides and cleaning fluids are currently used and stored on site.  
These are managed in accordance with Environmental Protection and Dangerous Goods licences. 

7.8.2 Potential impacts 

The proposed expansion would result in increased transportation, storage and handling of hydrocarbon 
products and hazardous materials. 

The potential impacts associated with these activities include discharge of hydrocarbons to the 
environment contaminating surface and ground waters and soil. 

7.8.3 Management of impacts 

A Hydrocarbon Management Plan will be developed as part of the Construction and Operational 
Environmental Management Plan that aims to: 
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• reduce the volume of hydrocarbon waste materials produced 

• segregate hydrocarbons from stormwater to reduce the volume of waste materials 

• ensure appropriate transport, storage and handling procedures, in accordance with all relevant 
legislative requirements 

• ensure appropriate clean-up procedures for spills 

• define environmentally acceptable methods for the disposal of waste. 

Regular checks will be carried out on the storage areas of hydrocarbons and other hazardous materials 
at the power station as a part of ongoing operations.  Any incidents resulting in the spillage of 
hydrocarbons/hazardous materials will be recorded and dealt with according to the Hydrocarbon 
Management Plan. 

The proponent will: 

1. Prepare Construction and Operating Environmental Management Plans prior to commissioning 
that include and address management of hydrocarbons, hazardous materials and dangerous goods 
in accordance with any licences held. 

Environmental outcome 

The storage and use of hydrocarbons and the hazardous materials by the power station will avoid 
discharges to the environment and prevent the creation of contaminated areas and will meet the EPA 
objective.  If spills occur, corrective and preventative actions will be put in place 

7.9 VISUAL AMENITY 

7.9.1 Existing environment and management context 

Management objective: 

Ensure that the visual amenity of the plant and associated infrastructure from adjacent public 
areas is minimised. 

The nearest public road is the Williams-Collie Road, which travels in a south west to north east 
direction, approximately 3.5 km from the site.  The Coalfields Road runs to the south of the site. 

As was stated in the Collie A ERMP (SECWA 1990), the existing power station is impossible to 
screen from every angle due to the scale of the structures, especially the exhaust stack.  This is 
observed in Figure 16 to Figure 18, which shows that the power station stack is visible from various 
locations along surrounding public roads. 

The view of Collie A Power Station from the main power plant access road is displayed in Figure 16.  
The power plant stack is clearly visible in the distance.  The gates in the image restrict public entry 
into the power station area. 
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Figure 16 View of Collie Power Station taken from the access road at the entry gates. 

 

The main road between Collie and Darkan (Coalfields Road) currently offers numerous views of the 
power station to the public.  Figure 17 displays the view from a site on Coalfields Road approximately 
5 km east of Collie.  This photograph is looking in a north east direction, showing the power station 
stack in the distance.  In addition, the edge of the Griffin mine site can be seen in the foreground to the 
east of the power plant. 

Figure 18 shows another view from Coalfields Road, at a site located further from Collie.  This 
photograph displays the north east view at the intersection of Coalfields Road and the railway line.  
The power station is visible in the distance beyond the Griffin mine site. 
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Figure 17 View of Collie Power Station from Coalfields Road, just east of Collie townsite 

 

 

Figure 18 View of Collie Power Station from the intersection of Coalfields Road and the 
train line. 

 

Nearby residences are visually shielded from Collie power station by a screen of vegetation, ensuring 
that the power station stack is not visible from any of the local residential properties. 
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7.9.2 Potential impacts 

The tallest plant structure at the existing Collie Power Station is the main exhaust stack.  As the 
existing exhaust stack has been sized for 600 MW, no additional stacks would be required.  As a 
result, the visual appearance of the power station will not be altered significantly and the view from 
public roads would remain similar to that which is currently visible.  The visual impact due to the 
proposed expansion of the station will therefore be minimal.  However, on cold days when the plume 
from the main exhaust may be visible due to water vapour, the plume from the stack may be larger 
than usual with the larger flow of exhaust gases. 

7.9.3 Management of impacts 

To improve the visual amenity of the proposed power station expansion the proponent will undertake 
the following management strategies where appropriate: 

• where possible, additional buildings would be coloured to blend into the surrounding terrain 

• building graphics/signage would be restricted to assigned areas 

• all temporary disturbances would be rehabilitated and revegetated with local species 

• planting of screening vegetation where appropriate 

• a high standard of housekeeping would be maintained at all times. 

Environmental outcome 

The construction of the power station will have minimal impact of the visual amenity of the Collie 
region, through the management measures described above 

7.10 TRAFFIC 

7.10.1  Existing environment and management context 

Management objectives: 

Ensure that roads are maintained and road traffic managed to meet an adequate standard of 
level of service and safety. 

Ensure the requirements of Main Roads of Western Australia are met. 

Shawmac Consultants undertook a review of current traffic movements and those anticipated to be 
generated by both the construction and operational phases of the Collie B Power Station proposal 
(Shawmac 2004).  The report is included at Appendix 6. 

The major transportation routes to the Collie B Power Station site from the South Western Highway 
are: 

1. Coalfields Road (36 kilometres) 

2. Throssell Street (Collie Townsite) 

3. Cameron Road (Collie Townsite) 
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4. Gibbs Road (Collie Townsite) 

5. Paul Street (Collie Townsite) 

6. Palmer Street (Collie Townsite) 

7. Collie – Williams Road 

8. Boys Home Road. 

These roads are primarily rural roads with the exception of those portions of Coalfields Road and 
Collie – Williams Roads that run through the townsite of Collie. 

Coalfields Road is constructed to State Highway standards and consists of two 3.5 metre wide lanes 
with 1.2 metre wide shoulders.  The zoned speed limit is generally 110 km/hr and the section between 
South Western Highway and Collie is provided with a number of overtaking or passing lanes. 

Throssell Street, Cameron Road and Gibbs Road are a continuation of Coalfields Road and run 
through the Collie Townsite.  Paul Street and Palmer Street are contiguous and form the start of the 
Collie – Williams Road and are located within the Collie Townsite.  These roads vary in width through 
the townsite but generally provide at a minimum two 3.5 metre wide lanes.  Speed zones are restricted 
to between 50 and 60 km/hr. 

The Williams – Collie Road and Boys Home Road are local roads with two 3.5 metre wide lanes and 
1.2 metre shoulders.  Speed zones are varied along both roads (Shawmac 2004). 

The route through the Collie Townsite is shown on Figure 19. 
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Figure 19 Route of traffic through Collie Townsite 

 

The current level of average weekday traffic is dominated by short wheelbase vehicles (cars, vans and 
wagons) (87% on Coalfields Road east of the South Western Highway - including short wheelbase 
vehicles towing boats, caravans and trailers). 

7.10.2 Potential impacts 

Traffic counts were obtained from the Shire of Collie and Main Roads WA for the routes intended to 
be used for the transport of construction materials.  Current count information including vehicles 
classifications are shown in Table 35 below. 

Table 35 Current traffic counts 
Vehicle classes (by percentage) Road Daily 

Traffic 1 2 3 4 5 6 7 8 9 10 11 12 13 

Coalfields 
Road east of 
South Western 
Highway 

3,400 83.8 2.9 4.3 1.6 0.6 0.2 0.5 0.4 1.2 1.1 1.4 0.1 1.8 

Vehicle classes refer to the following vehicle types: 

Table 36 Vehicle types 
Class Description Class Description 

1 Short wheel base (Car, Van, Wagon) 8 Five axle articulated 

2 Short wheel base – towing (Boat, Caravan, Trailer) 9 Six axle articulated vehicle 

3 Two axle truck or bus 10 Double or Heavy truck and trailer 

4 Three axle truck or bus 11 Double Road Train 

5 Four axle truck 12 Triple Road Train 
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6 Three axle articulated vehicle 13 Unknown 

7 Four axle articulated vehicle   

Table 37 sets out the forecast traffic arrivals associated with construction during 2006-2008.  

Table 37 Estimated traffic arrivals during construction period 
Calendar Month 1 2 3 4 5 6 7 8 9 10 11 12 

Year Peak daily total vehicles (all types, vehicles/day) 

2006 
  

44 44 44 44 44 140 140 92 92 94 

2007 94 118 118 118 140 128 104 128 128 114 114 114 

2008 74 44 24 23         

Assessment of the proposal indicates that impacts attributed to the increase in traffic numbers and 
vehicle types associated with the construction of the Collie B Power Station are predicted to be small 
and manageable, and that the performance of the road network will not be unacceptably compromised 
(Shawmac 2004). 

Assessment also concluded that no elements of the road environment along the transport route are 
likely to contribute to the unsafe operation of the road network under construction traffic. 

Traffic impacts associated with the operation of the Collie B Power Station are likely to be measurably 
less than those associated with construction traffic, and as construction traffic is predicted not to 
impose unacceptable impact; it follows that the impacts associated with the operational phase will also 
be low and acceptable. 

7.10.3 Management of impacts 

The proponent will: 

• Prepare a Construction Environmental Management Plan prior to construction that includes and 
addresses traffic management in liaison with the Shire of Collie. 

• Prepare an Operating Environmental Management Plan prior to commissioning that includes and 
addresses traffic management in liaison with the Shire of Collie. 

The traffic management aspects identified in the traffic study will be incorporated into the 
Management Plans. 

Environmental outcome 

The increase in the traffic as result of the construction of the Collie B Power Station is predicted to be 
small and readily manageable and will not compromise the performance of the road network.  The 
road environment along transport route is not considered to contain any elements that will contribute 
to the unsafe operation of the road network under construction traffic (Shawmac 2004). 

As operational traffic movements will be lower than those during construction, this will also meet the 
requirements of safe operation of the road network.   
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7.11 CULTURE AND HERITAGE 

7.11.1 Existing environment and management context 

Management objectives: 

Ensure that the proposal complies with the requirements of the Aboriginal Heritage Act 1972 

Ensure that changes to the biological and physical environment resulting from the project do not 
adversely affect cultural associations with the area. 

No Aboriginal archaeological or ethnographic sites have been recorded within the site.  Previous 
studies undertaken for the ERMP (SECWA 1990) found one mythological and two ethnographic sites 
in the area, the nearest being 1 km from the Power Station site. 

There was one submission that the site was part of a land grant to the Salvation Army in the late 
1890s.  Western Power has not found information indicating this and the site is not listed on the Shire 
of Collie municipal inventory or the register of places managed by the Heritage Council of Western 
Australia. 

7.11.2 Potential impacts and management 

This proposal will not affect any known Aboriginal archaeological or ethnographic sites.  There is a 
low to moderate potential for previously unrecorded ethnographic sites to be reported within the 
broader study area. 

The proponent will prepare a Construction Environmental Management Plan that addresses Aboriginal 
heritage management, specifically:  

• archaeological survey of the area to be disturbed during the detailed design stage of the project 

• consultation with representatives of Aboriginal groups 

• archaeological monitoring program during the construction phase to ensure that any finds of 
subsurface archaeological or Aboriginal skeletal materials are managed appropriately. 

In the event that Aboriginal archaeological or ethnographic sites are discovered during the 
construction and operation of the power station, the proponent will meet the requirements of the 
Aboriginal Heritage Act 1972. 

Environmental outcome 

It is not expected that Aboriginal archaeological or ethnographic sites will be encountered in the 
project area.  In the event that this does occur, the Consortium will meet the requirements of the 
Aboriginal Heritage Act 1972. 

7.12 PUBLIC HEALTH AND SAFETY 

7.12.1 Existing environment and management context 

Management objectives: 

Ensure that the risk to the public is as low as reasonably practicable. 



  
s t rategen Public Environmental Review 

WEN0435 PER FINAL corrected 2.doc 131 

Ensure that risk is managed to meet the Environmental Protection Authority’s (EPA) criteria for 
off-site individual fatality risk and that the Department of Industry and Resources Explosives and 
Dangerous Goods requirements in respect to public safety are met. 

The existing Collie Power Station includes a buffer zone, which has been developed to protect the 
community from potential impacts of industry, including the risk of industrial accidents. 

The existing Collie Power Station is not considered a major hazard facility. 

7.12.2 Potential impacts 

Any industrial development that involves the storage, transportation or processing of hazardous 
substances could pose risk to employees, the public and the environment. 

A preliminary review of hazardous materials and processes used in the operation of the power station 
indicates that the power station would not be a major hazard facility and the buffer zone would be 
sufficient to contain any public risk associated with the expansion. 

There is a potential for impacts on human health from toxic air emissions (dioxins, furans, fluoride, 
hydrochloric acid, cyanide and heavy metals (Pb, Zn, Hg, Cd etc)).  Refer to Section 6.3 and the 
environmental factor “Air Quality” in Appendix 3. 

7.12.3 Management of impacts 

Any impact from emissions to air will be ascertained by the health risk assessment described in 
Section 6.3.  Risk to public health is considered low, but will be assessed with any change in the 
power station operations. 

Management strategies will be implemented to ensure public safety.  Measures for control of toxic air 
emissions will be implemented if necessary. 

Public health will not be affected by the construction and operation of the Collie B Power Station. 
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8. CUMULATIVE IMPACTS 

The proposal is being considered for development in a situation where existing activities and other 
power station proposals may result in significant cumulative impacts in terms of air emissions, noise 
and other factors.  To the extent possible, these aspects have been considered and modelled (where 
appropriate) taking into account the existing activities and potential future activities likely to occur 
concurrently with this proposal. 

The key areas for consideration of potential cumulative impact are: 

• air emissions 

• noise  

• marine discharge 

• greenhouse gas emissions 

• water supply. 

8.1 AIR EMISSIONS 

The modelling undertaken to establish the impact of air emissions from the proposal included a 
consideration of the cumulative impact of all existing and currently proposed power stations in the 
vicinity likely to be causing similar emissions to the proposal (see Section 6.3).  The cumulative 
impacts have been comprehensively addressed in that section. 

8.2 NOISE  

Noise modelling has included a consideration of the cumulative impacts of the existing and currently 
proposed power stations in the vicinity likely to cause noise within an overlapping area.  As indicated 
in Section 7.6, the noise levels at one sensitive location in the vicinity will potentially exceed the 
prescribed noise level.  The contribution of this Collie B proposal to this exceedance is minor, and the 
exceedance is dominated by other noise sources.  However, if successful in its tender, the Consortium 
is prepared to assist the EPA in undertaking any future noise assessments within the Collie Power 
Station buffer area and contribute to managing the issue in accordance with the level of effect being 
caused by the Collie B project. 

8.3 MARINE DISCHARGE 

There is potential for the requirement for saltwater discharges from all the proposed new power 
stations in the Collie area to exceed the capability of the existing ocean outfall.  This Consortium 
proposal under the PPP, is being undertaken on the understanding that the current excess capacity in 
the existing Western Power marine outfall will be available to the Consortium as a priority.  As 
described in detail in Section 6.2, the discharges into the Western Power facility are within its design 
capability and will not cause the discharges from the outfall to exceed the current licensed conditions 
on water quality.  They will be well within the parameters modelled by Wester Power in seeking its 
existing approval for the facility (Kinhill 1994).  The outfall requirements of proposals not intending 
to discharge through the Western Power facility are matters for those proponents to address and are 
beyond consideration under this assessment. 
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8.4 GREENHOUSE GAS EMISSIONS 

The impact footprint of greenhouse gas emissions is global, not local, and it is not possible or 
appropriate to specifically address the cumulative impact of all global greenhouse emissions in any 
detail.  The key international medium for this is the Kyoto Protocol (see Section 6.4.1: Kyoto 
Protocol) and the Consortium proposal complies with National and State policy approaches to the 
issue in meeting the Kyoto Protocol target for greenhouse emissions.  While increasing the net 
greenhouse emissions, the proposal will make a significant contribution to a reduction in the 
greenhouse emissions intensity from the SWIS through the use of higher efficiency technology than is 
currently in use, together with a commitment to offsetting 44 376 tonnes per annum of CO2 equivalent 
as proposed. 

8.5 WATER SUPPLY/DEWATERING 

The proposal is based on utilising a proportion of dewatering discharges from new Wesfarmers 
Premier Coal Limited mines in the Premier Sub-Basin of the Collie Basin.  The modelling work 
undertaken to derive the expected dewatering volumes reported in Section 6.1.2: Water availability 
from mine dewatering, took current and expected dewatering abstractions from other nearby mines 
(primarily Ewington II operated by Griffin Energy) and operation of the Shotts wellfield into account.  
In this way, the cumulative impact of groundwater abstractions has been addressed.  This provides a 
level of confidence in the quantity of water expected to be abstracted through dewatering. 

Dewatering itself is not a part of this proposal, beyond the need to have a level of confidence that such 
water will be available.  The approvals for dewatering operations are separate proposals by third 
parties and a consideration of their impacts being managed through the DoE under the Rights in Water 
and Irrigation Act 1914.  Consequently, the cumulative impact of the use of dewatering for water 
supply for this proposal is beyond the scope of this assessment. 
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9. CONSOLIDATED MANAGEMENT COMMITMENTS 

The following is the consolidated management commitments made by the proponent detailed within 
the PER.  The majority of the commitments have been consolidated into six management plans, each 
addressing a range of environmental factors. 

Table 38 Consolidated environmental management commitments 
Proponent commitment Environmental 

factors 
addressed 

Advice/ 
approval 

Timeline 

1 The proponent will: monitor the performance of dewatering operations 
and will annually review the prognosis for water availability from this 
source to ensure adequate opportunity for developing a contingency 
water supply development and management strategy if required.  The 
review results would be made public as part of the Annual 
Environmental Report.  The contingency strategy would take into 
account: 

• the actual conditions being encountered in terms of demand and 
revised mine dewatering availability predictions at the time 

• contemporary information on water availability from alternative 
supplementary or replacement sources 

• water allocation policies and guidelines in force at the time. 

The water supply strategy would be developed in consultation with the 
DoE and would be referred to the EPA if there is a likelihood of 
significant environmental impact associated with its implementation. 

Water supply DoE, EPA Ongoing 

2 The Consortium is committed to the construction of the Collie B Power 
Station, with a higher efficiency and fitted with suitable pollution 
control devices to produce less emission to air than the  existing Collie 
A Power Station. 

3 The proponent will prepare and implement an Air Quality 
Management Plan prior to commissioning that addresses: 

• monitoring of air emissions, including installation of an air quality 
monitoring station at an agreed location 

• monitoring of sulphur content of coal 

• communication of monitoring results to the community 

• incidents and complaints response 

• reporting and publication of results 

• verification of air dispersion modelling 

• maintenance of air pollution control equipment 

4 The proponent will develop a public communication and complaints 
handling process to address issues of community concern that may arise 
during operation of the power station. 

Air emissions EPA, DoE Prior to 
construction 
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Proponent commitment Environmental 
factors 

addressed 

Advice/ 
approval 

Timeline 

5 The proponent will prepare and implement a Greenhouse Gas 
Management Plan that addresses: 

• calculation of the “greenhouse gas” emissions associated with the 
proposal, as indicated in “Minimising Greenhouse Gas Emissions, 
Guidance for the Assessment of Environmental Factors, No. 12” 
published by the EPA 

• specific measures to minimise the “greenhouse gas” emissions 
associated with the proposal 

• monitoring of “greenhouse gas” emissions 

• estimation of the “greenhouse gas” efficiency of the project (per unit 
of product and/or other agreed performance indicators) and 
comparison with the efficiencies of other comparable projects 
producing a similar product 

• analysis of the extent to which the proposal meets the requirements 
of the National Strategy by using  

• “no regrets” measures 
• “beyond no regrets” measures 
• land use change or forestry offsets 
• international flexibility mechanisms. 

• a target set by the proponent for the reduction of total net 
“greenhouse gas” emissions and/or “greenhouse gas” emissions (per 
unit of product time) and annual reporting of progress made in 
achieving this target 

EPA, AGO Prior to 
commissioning and 
during operation 

6 The proponent will become a signatory to the Greenhouse Challenge 
which includes annual reporting of emissions to the AGO.  The 
proponent also undertakes to become a member of the Australian 
Greenhouse Challenge Plus Program and participate in the best practice 
and continuing improvement commitments of the Program. 

AGO Prior to 
commissioning 

7 The proponent will implement best practicable thermal efficiency 
design and operating goals as outlined in the Generator Efficiency 
Standards 

AGO Prior to 
commissioning and 
during operation 

8 The proponent will identify and implement carbon sink projects, 
including an environmental tree planting program in Western Australia, 
which will offset 5.25% of the emissions differential between Collie B 
and a combined cycled gas turbine power station (44 376 tpa CO2e). 

Greenhouse gas 

EPA, AGO Prior to 
commissioning and 
during operation 
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Proponent commitment Environmental 
factors 

addressed 

Advice/ 
approval 

Timeline 

9 The proponent will prepare and implement a Construction 
Environmental Management Plan that addresses: 

• dieback and weed management  

• site rehabilitation of the area to be disturbed and not required for 
future activity by the expansion 

• fauna protection 

• dust management 

• noise management and monitoring in accordance with the EPA 
Draft Guidance for Assessment of Environmental Factors No. 8 – 
Environmental Noise and actions to be taken in the event of non-
compliance with the Environmental Protection (Noise) Regulations 
1997.  

• liquid and solid waste management to ensure that wastes are 
managed and disposed of in a manner that poses no threat to the 
community or environment. 

• traffic management in liaison with the Shire of Collie 

• Aboriginal heritage management including: 
• archaeological survey of the area to be disturbed during the 

detailed design stage of the project 
• consultation with representatives of Aboriginal groups 
• archaeological monitoring program during the construction 

phase to ensure that any finds of subsurface archaeological or 
Aboriginal skeletal materials are managed appropriately. 

Flora 

Fauna 

Dust 

Noise 

Liquid and solid 
waste 

Traffic 

Culture and 
heritage 

DoE Prior to 
construction 

10 The proponent will prepare and implement an Operating 
Environmental Management Plan that addresses: 

• management of discharge of saline water effluents to the Western 
Power Salt Water Pipeline in accordance with environmental licence 
conditions 

• dust management 

• noise management and monitoring in accordance with the EPA 
Draft Guidance for Assessment of Environmental Factors No. 8 – 
Environmental Noise and actions to be taken in the event of non-
compliance with the Environmental Protection (Noise) Regulations 
1997.  

• liquid and solid waste management to ensure that wastes are 
managed and disposed of in a manner that poses no threat to the 
community or environment. 

• management of hydrocarbons, hazardous materials and dangerous 
goods in accordance with any licences held 

• traffic management in liaison with the Shire of Collie 

Marine outfall  

Dust 

Noise 

Liquid and solid 
waste 

Hydrocarbons, 
hazardous 
materials and 
dangerous goods, 

Traffic 

DoE Prior to 
commissioning and 
during operation 

11 The proponent will prepare and implement, a Water Management 
Plan that addresses: 

• how runoff from the Collie B facility will be incorporated into the 
existing Water Management Plan of the Collie A Power Station 

• stormwater management, recycling and reuse 

• zero discharge of potentially contaminated water to the river 

• monitoring of surface water quality 

• inspection and maintenance of all drainage and water collection 
structures during both construction and operation phases. 

Surface water 

Groundwater  

DoE Prior to 
commissioning and 
during operation 
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Proponent commitment Environmental 
factors 

addressed 

Advice/ 
approval 

Timeline 

12 The proponent will prepare and implement a Decommissioning 
Management Plan that addresses the decommissioning process and 
rehabilitation of the site, to the satisfaction of the EPA. 

Flora and fauna 

Visual amenity 

Dust 

Traffic 

EPA 1 year prior to 
decommissioning 

13 The Proponent will prepare an Annual Environmental Review that 
details monitoring results, any environmental incidents and actions 
taken. 

All EPA Annually after 
commissioning 
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11. SHORT TITLES AND ACRONYMS 

Table 39 sets out the short titles and acronyms used in this report. 

Table 39: Short titles and acronyms 
Short Title or Acronym Long Title 

AAQC Ontario Ministry for the Environment Ambient Air Quality Criteria 

AGO Australian Greenhouse Office 
ANZECC Australia and New Zealand Environment and Conservation Council 
ARMCANZ Agriculture and  Resource Management  Council of Australia and New Zealand  
BoM Bureau of Meteorology 
CALM Department of Conservation and Land Management 
CALPUFF US regulatory air emissions model 
CCGT Combined cycle gas turbine 
CEMP Construction Environmental Management Plan 
Commission Water and Rivers Commission 
Consortium Wesfarmers Energy Limited and J-Power (the Electric Power Development Co. 

Ltd) in the Collie Power Consortium 
CWAG Collie Water Advisory Group 
DEP Department of Environmental Protection 
DoE Department of Environment 
EIA Environmental impact assessment 
EP Act Environmental Protection Act 1986 
EPA Environmental Protection Authority 
ERMP Environmental Review and Management Program 
ESP Electrostatic precipitator 
GLC Ground level concentration 
HHV Higher Heating Value 
J-Power Electric Power Development Co. Ltd 
MW Megawatts 
MW Megawatts 
NEPM National Environmental Protection Measure 
NGS National Greenhouse Strategy 
NHMRC National Health and Medical Research Council 
NPI National Pollution Inventory 
PAH Polyaromatic hydrocarbon 
PER Public Environmental Review for the Collie Power Station Expansion 
PPP Power Procurement Process 
RWI Act Rights in Water and Irrigation Act 1914 
SER Strategic Environmental Review for the Collie Power Station Expansion 
SVT Sound Vibration Technology 
SWIS South West Interconnected System (power) 
TAPM The Air Pollution Model ( an air emissions model developed by CSIRO) 
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Short Title or Acronym Long Title 

TCEQ ESL  Texas Commission on Environmental Effects Screening Levels 
TDS Total dissolved salts 
TEOM Tapered Element Oscillating Microbalance 
TSS Total suspended solids 
Vic DC Victorian Design Criteria for Class 2 and Class 3 substances 
VOC Volatile organic compound 
WHO World Health Organisation 
Worsley Worsley Alumina Pty Ltd 
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WATER QUALITY SURVEY 

A water quality survey was undertaken in the marine environment adjacent to the existing Collie 
Power Station ocean outfall in May 2001 by Sinclair Knight Merz and the Marine and Freshwater 
Research Laboratory on behalf of Western Power.  The purpose of the survey was to obtain the 
following information: 

• ambient physio-chemical data (temperature, salinity, dissolved oxygen, pH, and turbidity) 

• chemistry data (metals, major anions and major cations). 

Figure 1 Saline water discharge pipeline location 

 
Based on figure used with permission of Western Power 



 

 

The study area is shown in Figure 1.  Figure 2 illustrates the water sampling locations.  A total of three 
water quality stations were sampled (see Table 1). 

Figure 2 Water sampling locations 

 
Based on figure used with permission of Western Power 
 

Table 1 Water Sampling Locations 

Location Description 

WS-300N 300 m to the north of the outlet location 

WS-Outlet Directly over the centre of the outlet midway along its length 

WS-300S 300 m to the south of the outlet location 

The water quality in the vicinity of the existing Collie Power Station ocean outfall was found to 
approximate the physical and chemical properties of typical coastal waters for the region, which are 
given in Table 2. 



 

 

Table 2 Water Quality in Bottom Waters at the Existing Collie Power Station 
Ocean Outfall Compared with Typical Values 

Water Sampling Locations1 Parameter Unit 

WS-300N WS-Outlet WS-300S 

Typical Values2 

Temperature ºC 17.91 18.01 17.91 15 - 24 
Salinity % 35.12 35.11 35.14 34.5 - 35.5 
Dissolved Oxygen mg/L 7.3 7.3 7.3 6.3-7.7 
Ph  8.08 8.08 8.09 8.0 - 8.2 
Turbidity NTU 2.6 2.9 2.9 0 - 100 
Notes: 
1) Water quality sampling undertaken by Sinclair Knight Merz in May 2001. 
2) Typical reference values from Sinclair Knight Merz (1998). 

The winter seawater temperature profile at the study site is presented in Figure 3 and is based on 
15 minute recordings made during August 1998 (Sinclair Knight Merz 1998).  The median, 20th 
percentile and 80th percentile values were calculated from the 1998 data set and are also plotted in 
Figure 3. 



 

 

Figure 3: Winter seawater temperature profile 

 

Figure 4: Winter turbidity and wave height profile 

 



 

 

One of the major influences on the water quality in the region is the input of waters from the 
Leschenault Estuary, which discharges to the south and is carried by the prevailing currents northward 
through the area.  Winter discharge from the estuary is highly turbid and contains nutrients from the 
surrounding catchment.  The absence of any high relief reef to the west of the area means that the 
effects of seas and swell significantly influence sediment re-suspension and thus turbidity (Sinclair 
Knight Merz 1998).  The delayed influence of sea and swell wave height on turbidity can be seen in 
Figure 4. 

The temperature and salinity regime in the area is also highly influenced by the discharge from the 
Leschenault Estuary due to colder brackish water flowing northward through the area in winter.  Often 
a density gradient results with warmer more salty water being trapped below a colder brackish layer. 

Benthic Habitat Survey 

A benthic habitat survey was conducted by Sinclair Knight Merz on behalf of Western Power in the 
vicinity of the Collie Power Station ocean outfall in May 2001.  The purpose of the survey was to 
obtain the following information: 

• percentage cover of the seabed by various habitat categories 

• an overall assessment of the health of the benthic habitat adjacent to the existing outfall. 

Methodology 

Field investigations were undertaken on 30 and 31 May 2001 by Sinclair Knight Merz and MAFRL 
staff.  A total of 14 video transects were sampled.  The study area is shown in Figure 5 which also 
indicates video transect lines. 

Underwater video footage of the site was acquired by the movement of the video camera along fifty 
transects.  Divers maintained a constant speed with the video maintained approximately 0.5 m above 
the seabed.  This obtained a transect width of around 0.6m and provided an area of 30 m2. 

The video recording was captured to an electronic file and then stored on a compact disk.  The Sinclair 
Knight Merz Video Transect Analysis System then retrieved the electronically recorded transect for 
analysis.  The program requires input of transect start and finish (frame number), location, replication 
number and site location.  It then proceeded to randomly select the specified number of frames (200); 
each allocated with a randomly placed spot. 



 

 

Figure 5: Video transect locations 

 
Based on figure used with permission of Western Power 

The benthos occurring under the random spot were identified to an appropriate taxonomic level and 
entered into a database.  Most fauna in the study area was either cryptic or very sparse; therefore, the 
quantification of habitat was based on the following categories: 

• _ bare sand 

• _ pavement 

• _ macroalgae 

• _ seagrass 

• _ detritus. 

Benthic codes were assigned to respective spots according to the habitat type beneath it.  Codes were 
retrieved from the Videocode database.  Once codes were assigned and the respective frame 
completed, the program advanced to the next randomly selected frame along the transect and the 
process was repeated until the designated number of frames were completed.  The program then 
computed percentage cover of each habitat category. 

Results 

The percentage cover of the seabed along the 14 transects is presented in Table 3 and graphically in 
Figure 6. 



 

 

Table 3: Percentage Cover of Benthic Habitat 

Benthic Categories (% Cover) Transect 

Sand Pavement Detritus Macroalgae Seagrass 
1 35% 3% 1% 10% 51% 
2 63% 0% 5% 22% 11% 
3 59% 0% 2% 17% 23% 
4 46% 0% 2% 6% 47% 
5 55% 0% 2% 6% 38% 
6 59% 0% 2% 3% 37% 
7 61% 0% 2% 0% 38% 
8 75% 0% 1% 11% 15% 
9 59% 1% 2% 12% 26% 
10 58% 1% 4% 14% 24% 
11 71% 8% 4% 14% 5% 
12 75% 7% 5% 14% 1 % 
13 59% 4% 8% 18% 12% 
14 93% 4% 2% 2% 0% 

Figure 6: Benthic habitat cover 

 
Based on figure used with permission of Western Power 

The habitat in the vicinity of the existing Collie Power Station ocean outfall varies with distance from 
shore.  The nearshore habitat is dominated by bare sand overlying limestone pavement.  Further 
offshore, predominantly sand and pavement habitat has patches of low relief reef and sparse seagrass 
(Posidonia angustifolia).  Seagrass meadows are generally confined to offshore areas (>600 m) 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 (Sinclair Knight Merz, 
1998). 

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

The seagrasses in the vicinity of the outfall were found to be in a healthy condition with low epiphyte 
loads and no signs of leaf damage.  There was no obvious difference between the seagrass along the 
existing outfall and that further to the west. 

The existing outfall appears to have had little affect on the adjacent seagrasses (Sinclair Knight Merz 
2002).  The outfall was purposely positioned to minimise being laid over meadows, however, the 
effluent has no physical or chemical properties that would harm seagrasses.  It is only the footprint of 
the concrete blocks that support the pipeline that would impact on seagrasses beneath it.  The pipeline 
and outfall are raised above the seabed and have not significantly affected sediment transport or 
deposition. 
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Have your say about the Collie Power Station

COM M ENTS:

m I support the development of the Collie B Power Station

m I have concerns about the development of the Collie B Power Station

Please return to: Collie Power Consortium, Wesfarmers Energy Limited,

276 Leach Hwy, Myaree WA 6225 or email to: cpc@wesenergy.com.au

Collie Power 
The Efficient, Reliable and Secure Option for WA

Your Views are Important to Us

We welcome and encourage your feedback 

and questions. 

Both Wesfarmers and J-Power have a commitment 

to their shareholders, employees and the wider community 

to produce sustainable development outcomes. 

By understanding the views of the community and their 

range of opinions we can seek to incorporate differing interests 

in our designs, operations and community relationships.

Please contact us:

Collie Power Consortium

Wesfarmers Energy Limited

276 Leach Hwy, Myaree WA 6225

• Phone: (08) 9333 0490 

• Fax: (08) 9333 0390

• Email: cpc@wesenergy.com.au

• www.wesenergy.com.au

• www.jpower.co.jp/english 

“Wesfarmers Premier Coal
and Wesfarmers Energy
have a strong history 
of working with the
communities within 
which they operate and 
in delivering sustainable
development outcomes.” 

In 2002 Western Power called for

expressions of interest to construct 

a new base load power plant for Western

Australia, to supply approximately 

300MW of power into the South 

West Interconnected System (SWIS).

Wesfarmers Energy and J-Power have formed 

the Collie Power Consortium to assess the

construction of a new base load power station

to meet this demand. 

The Collie Power Consortium is proposing to

build a new base load station next door to the

existing power station located in Collie.  

This is called the Collie B Power Station.  

Collie B will be the most efficient coal power

station in Western Australia, providing a secure,

low cost power supply for the growth of

Western Australia from 2009 onwards.

Wesfarmers Energy and J-Power are, between

them, major participants in the coal and power

industries in Australia and internationally.

Together Wesfarmers and J-Power have 

the expertise, financial ability and resources 

to design, install and operate the Collie B 

Power Station.

What are we proposing?

Rehabilitation planting at 
Premier Coal, Collie.



The Collie Power Consortium is comprised

of Wesfarmers Energy of Australia and 

J-Power (the Electric Power Development

Co, Ltd) of Japan.

Wesfarmers Energy is a part of the Wesfarmers

Limited group. Wesfarmers’ Energy Division

comprises three coal companies, three gas

companies, a power company and a range 

of business services to support them. 

Wesfarmers Energy and Wesfarmers Premier 

Coal have been an integral part of the Collie

Community and the South West economic 

and environmental region for many years. 

It is proposed that coal to supply the Collie 

B Power Station would be sourced from

Wesfarmers Premier Coal’s facilities in Collie.

J-Power is one of Japan’s largest utility

companies, with a number of coal, gas, hydro 

and wind power stations both in Japan and

overseas. J-Power has a reputation for the reliable

operation of the very latest design coal-fired

power stations, and provides consultancy services

throughout the world. 

J-Power has a commitment to excellence in

power generation, successful relationships with

the local community and has a proven track

record in environmental stewardship. J-Power

owns the only coal fired power station allowed

in the highly populated Tokyo-Yokohama

metropolitan area after achieving community

approval for the modern facility.

Who is the Collie Power Consortium?

Premier Coal 

recently received 

the prestigious 

Banksia Award for 

its rehabilitation and

community development

programmes.

It is proposed to construct the Collie B Power

Station adjacent to the existing Collie Power

Station (Collie A). This will minimise impacts on

the environment, as it is an expansion of existing

facilities rather than a new development. It will

also ensure that the existing infrastructure that

services the Collie A Power Station can be used 

to service the Collie B Power Station.

Wesfarmers Premier Coal and Wesfarmers Energy

have a strong history of working with the

communities within which they operate and 

in delivering sustainable development outcomes.

Our strong commitment to these principles will

ensure that the development of the Collie B

Power Station will be to a standard acceptable 

to the community.

The proposed Collie B Power Station will utilise

the latest super critical technology which will

deliver superior environmental outcomes

compared to traditional technology.

Environmental emissions compared to older WA

coal power stations are expected to decrease

between 15 and 35%.

Collie A

Collie B

The Collie B Power Station would be constructed

adjacent to the existing Collie Power Station (Collie A).

What is the Collie B Project?

Research is being

conducted into

aquaculture

opportunities 

as part of the

rehabilitation

programme 

at Premier Coal.
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ENVIRONMENTAL FACTORS 

Environmental 
Factor 

Management 
Objectives 

Existing Environment Potential Impacts Management Strategies Additional Investigations 

BIOPHYSICAL ENVIRONMENT 
Terrestrial Flora 
and Vegetation 

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 existing Collie Power 
Station site is 500 ha in size 
and is situated on land 
previously used for grazing; 
hence minimal vegetation was 
removed in the construction of 
the plant.  Approximately 60 ha 
of remnant jarrah and marri 
forest lies on the southern part 
of the site and approximately 
13 ha of seasonally inundated 
wetlands lie to the east and 
west of the plant equipment.  
Remnants of native overstorey 
vegetation are found 
throughout the site but 
especially in the moist valley 
areas. 
Approximately 1,400 ha of 
buffer surrounds the plant site.  
Vegetation in the buffer area 
consists of pasture, jarrah 
forest, wetland vegetation and 
blue gum plantation. 
It has been recognised that 
although a diverse range of 
flora and vegetation was 
present on site, these are 
prevalent in the Darling Range 
(SECWA, 1990). 

No clearing of the plant site is required as 
the site is completely cleared.  There may 
be some minor clearing associated with 
infrastructure corridors.  A reconnaissance 
level flora and fauna survey of the existing 
water pipeline corridor to be used for 
duplication of the pipeline has been carried 
out and shown no significant flora of fauna 
as being present.  A minor pipeline 
extension and pump station site is being 
identified, and may require minor clearing. 
The clearing of land for flyash disposal is not 
being considered as part of this 
environmental approval process and only 
1.7 ha of previously disturbed land is 
required for the additional generating plant. 
There is potential for indirect impacts to flora 
and vegetation during the construction 
phase, which may include the following:  
 Dust deposition on vegetation 
 Potential spread of dieback (Phytophthora 

species) 
 Potential introduction and spread of weed 

species 
 Potential leakage or spillage of 

environmentally hazardous materials or 
hydrocarbons. 

Emissions of NOx and SOx and acid 
deposition have the potential to impact on 
vegetation in the surrounding area. 
Western Power undertook a vegetation 
monitoring program to determine potential 
impacts of S02 on the Jarrah/Marri forest 
surrounding the Collie Power Station.  This 
sampling program commenced in August 
1997 and ended in August 2000.  Data 
collected from the sites included: S02 
deposition from passive samplers; 
vegetation foliage sulphur levels; soil pH and 
buffering capacity; and lichen health status.  

Management strategies would be 
developed and implemented to ensure the 
potential impacts on the remaining 
vegetation would be minimised.  This 
would include clearing management 
procedures and the development of a 
rehabilitation plan for the site. 

The need for a vegetation survey of any 
new infrastructure corridors will be 
undertaken once the final layouts are 
confirmed, and the results included in 
the EIA. 
Further investigation of impacts from 
ozone, NOx and SOx emissions and 
acid deposition on vegetation will be 
undertaken.  The need for, and design 
of, future vegetation monitoring 
programs will be considered. 
 



 

 

Environmental 
Factor 

Management 
Objectives 

Existing Environment Potential Impacts Management Strategies Additional Investigations 

No statistically significant impact of ambient 
S02 on vegetation could be determined from 
the results of the sampling program. 
 

Terrestrial Fauna Maintain the 
abundance, diversity 
and geographic 
distribution of 
terrestrial fauna. 
Protect Specially 
Protected 
(Threatened) Fauna, 
consistent with the 
provisions of the 
Wildlife Conservation 
Act 1950. 

There are no rare or 
threatened fauna species 
known to be associated with 
the site 

No clearing of the plant site is required as 
the site is completely cleared.  There may 
be some minor clearing associated with 
infrastructure corridors.  A reconnaissance 
level flora and fauna survey of the existing 
water pipeline corridor to be used for 
duplication of the pipeline has been carried 
out and shown no significant flora of fauna 
as being present.  A minor pipeline 
extension and pump station site is being 
identified, and may require minor clearing. 
There may be indirect impacts on fauna in 
habitat adjacent to the site from factors such 
as noise. 

Management strategies would be 
developed and implemented to ensure the 
potential impacts on the remaining fauna 
habitats and fauna would be minimised.  
This would include clearing management 
procedures and the development of a 
rehabilitation plan for the site.   

The need for a fauna survey of any new 
infrastructure corridors will be 
undertaken once the final layouts are 
confirmed, and the results included in 
the EIA. 

Marine 
Environment 

Maintain the marine 
ecological integrity 
and biodiversity. 
Ensure that any 
impacts on locally 
significant marine 
communities are 
avoided. 

The Collie Power Station 
ocean outfall discharges into 
ocean offshore from the 
Leschenault Peninsula.  The 
area around the outfall consists 
of a gently sloping bed and 
there are no well developed 
reefs in the area.  The diffuser 
extends approximately 100 m 
offshore and lies in 10m of 
water. 
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.  Seagrass 
meadows are generally 
confined to offshore areas 
(>600 m). 
A benthic habitat survey 
indicates that the existing 
outfall appears to have had 
little affect on the adjacent 
seagrasses. 
Millennium Inorganic 
Chemicals also discharges 

The volume of wastewater generated from 
the proposed Collie Power Station 
expansion would depend on the quality of 
supply water.  It has been assumed for this 
study that the wastewater, consisting mainly 
of saline blowdown from the cooling towers, 
would be via the existing ocean outfall.  The 
existing saline water disposal pipeline and 
outfall was designed and constructed for a 
600 MW power station.  As the initial phase 
of the project will be based on using high 
quality mine dewatering water, the quantity 
and quality of the discharge water is 
expected to be within the range of 
parameters modelled for approval of the 
existing ocean outfall.  The discharge is 
consequently also expected to meet the 
existing pollution control licence conditions 
on quality. 
Dispersion modelling of the wastewater 
discharged into the marine environment has 
determined that adequate dilution would be 
achieved to meet environmental guidelines 
based on a 99% level of protection. 
Discharges will comply with the existing 
pollution control licence held by Western 
Power (Licence No 6637/5). 

The Collie Power Station presently 
undertakes a comprehensive monitoring 
program of the existing wastewater ocean 
discharge.  A similar monitoring program 
would be undertaken to cover the 
combined discharge from the expanded 
Collie Power Station. 
 

Dispersion modelling of the wastewater 
discharged into the marine environment 
has been previously undertaken to 
include the second Collie Power station 
unit.  This is not envisaged to be 
repeated as the expected discharge 
volumes and quality are within the 
parameters previously modelled and 
the discharge will comply with the 
existing pollution control licence 
provisions. 
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wastewater through an ocean 
outfall proximal to Collie Power 
Station outfall. 

Surface Water 
and Groundwater 
Quality 

Maintain the integrity, 
functions and 
environmental values 
of rivers, creeks, 
wetlands and 
estuaries. 
Minimise the 
potential to impact 
the quality of local 
surface and 
groundwater. 
Minimise the 
potential for erosion 
due to stormwater 
flow. 

The Collie Power Station lies in 
the drainage basin of the Collie 
River East Branch.  Further to 
the west, the Collie East 
Branch joins the Collie River 
and, as it progresses, enters 
the Wellington Dam.  Two 
wetlands are found at the 
Collie Power Station site.  
Superficial aquifers are 
generally seasonal in nature 
and may recharge the deeper 
aquifers, which are drawn upon 
heavily by the coal mining and 
power generation operations. 

Although there would be no direct discharge 
of wastewater or contaminated stormwater, 
the expanded Collie Power Station has the 
potential to contaminate water resources.  In 
particular, there is potential for leachate from 
coal stockpiles and ash storage ponds to 
impact on groundwater quality.  It is 
anticipated that there will be no change to 
the size of the existing stockpiles as a result 
of this proposal.  The additional coal 
requirements will be met through higher 
throughput rates. 

The plant will be designed and include 
control features to ensure that the project 
does not adversely impact on nearby 
wetlands or groundwater. 
Responsible management of 
hydrocarbons, hazardous waste, saline 
wastewater, ash storage and coal handling 
and stockpiling will be undertaken. 
A Stormwater Management Plan would be 
developed prior to construction works.  
Stormwater runoff from the site would be 
managed in accordance with existing 
systems, which are designed to ensure 
that there is no discharge of contaminants 
from the site. 
Surface and groundwater monitoring 
would be undertaken in accordance with 
existing systems. 

Investigations into the best plant design 
and control features will be undertaken.  
Ash composition data will be presented 
in the EIA, including pH levels.  If any 
alteration to the coal stockpile 
dimensions is proposed, the potential 
for leachate from coal stockpiles and 
ash storage ponds will be addressed. 

Water Supply 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 in 
the last few 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 
since 1988. 
Groundwater currently serves 
as the main water supply to the 
Collie Power Station from both 
mine dewatering operations 
and water supply wellfields. 

The proposed power station expansion 
would require between 3.6 and 7.3 GL/yr 
(depending on the water quality). 
It is proposed to utilise mine dewatering 
water which will be available to meet the full 
demand of the plant during the initial phase 
of the project life. 

Western Power is in the process of 
developing a water management strategy 
for the Collie Basin.  This is based on the 
1999 Collie Basin Water Resource 
Management Strategy formulated by the 
Collie Water Advisory Group (CWAG).  
The Water and Rivers Commission (WRC) 
allocation policy currently adheres to this 
strategy, which 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. 

Any future water management strategies 
would be developed in accordance with 
the CWAG principles (or their subsequent 

A water supply and management 
strategy will be developed in 
consultation with the WRC and the 
Water Corporation as need for 
alternative sources to mine dewatering 
water becomes apparent.  This strategy 
will explore all potential opportunities to 
maximise water reuse and will be in 
accordance with the CWAG principles 
and any subsequent amendments. 
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modification) as and if the need for 
development of alternative supplies to 
dewatering becomes apparent. 
 

POLLUTION MANAGEMENT 
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 existing Collie 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:  
 Western Power’s Muja 

Power Station, located 
approximately 12 km to the 
south of the Collie Power 
Station 

 Worsley Alumina Refinery, 
located approximately 22 km 
to the west; and  

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

To assess the ambient sulphur 
dioxide levels, Western Power 
Corporation undertakes the 
“Collie Regional Sulphur 
Dioxide Monitoring Network” 
which monitors the ambient 
concentrations of SO2 at three 
locations in the Collie Coal 
Basin.  The data from this 
monitoring network indicates 
that the 1 hr average ground 
level concentrations have been 
at most 64% of the NEPM 
standard and at most 11% of 
the annual standard. 
Based on analysis of wind 

Dust would be generated during the 
construction phase of the project.  Dust 
emissions arising from construction activities 
may have the potential to adversely impact 
on human health, visual amenity, and the 
surrounding vegetation and fauna. 
During the operational phase, the proposed 
power station would emit NOx, SO2, CO, 
particulate matter and minor emissions of 
metals and organics. 
Predicted ambient concentrations of SO2 
from a 600 MW power station in isolation 
and with existing sources were assessed 
using computer modelling.  The results 
indicate that for all residences, except 
possibly those within 5 km to the east of 
Muja Power Station, concentrations would 
be well below the NEPM with an expansion 
of the Collie Power Station (Western Power 
Corporation 2002b).  Preliminary modelling 
indicates that the net impact of retiring Muja 
A/B and expanding the Collie Power Station 
by 300 MW would be a significant 
improvement in air quality in the Muja area, 
with the concentrations in the rest of the 
Collie region remaining well below the 
standards. 
Modelling of NO2 was presented within 
SECWA (1990) for a 600 MW power station 
with existing sources.  Noting the 
conservative assumptions used in this study, 
it is likely that concentrations would be well 
below the NEPM. 
SO2 and NOx have the potential to impact 
on vegetation.  Previous modelling 
(SECWA, 1990) predicted that annual levels 
(with 600MW installed at Collie Power 
Station) would be well below World Health 
Organisation Standards.  Vegetation 
monitoring performed by Western Power 
between 1997 and 2000 has indicated that 

All reasonable and practicable measures 
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." 
Dust management strategies would be 
included as part of the site Construction 
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 and SO2 emissions from the stack 
would be undertaken as a minimum on a 
routine basis. 

Dispersion modelling of the emissions 
of NOx, SO2, CO and particulates will 
be undertaken for the following 
scenarios: 
The existing sources as the base 
case (Muja A, B, C and D, Worsley 
(existing) and Collie A 
The proposed Collie B Power station 
in isolation 
The proposed Collie B Power station 
in combination with existing sources 
(Muja A, B, C and D, Worsley 
(existing) and Collie A) 
The proposed Collie B Power station 
in combination with existing sources 
(Muja A, B, C and D, Worsley 
(existing) and Collie A); and 
Bluewaters 1 (200 MW) 
The proposed Collie B Power station 
in combination with existing sources 
(Muja A, B, C and D, Worsley 
(upgraded) and Collie A); and 
Bluewaters 1 (200 MW). 
The EIA will also include a discussion 
of the timeframe and likelihood of the 
above scenarios. 
An investigation into the relative 
proportions of TSP, PM10 and PM2.5 in 
the particulate emissions emanating 
from the proposed power station will be 
undertaken. 
Should ozone be considered a 
significant environmental factor, then 
further ozone modelling work will be 
done for a similar range of development 
scenarios as listed above.  Control 
measures will be investigated as 
appropriate. 
The EIA will include the following 
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direction and other 
meteorological data to isolate 
the contribution of Collie Power 
Station from other sources, it is 
apparent that 1 hr SO2 
concentrations due to the 
existing Collie station range 
from between 22 to 40% of the 
NEPM. 

no statistically significant impact of ambient 
SO2 on vegetation could be determined. 
Particulate modelling in SECWA (1990) 
indicated that ground level concentrations 
for an expanded 600MW power station, 
assuming conservative emissions, would be 
at most 1.5% of the NEPM standard and 
indicated that the contribution from the Collie 
Power Station to particulate levels in the 
region would be negligible. 
In the 1990 assessment a review was 
conducted on the likelihood of acid 
deposition in the Collie region.  This 
indicated that some changes in the pH of 
rainfall could occur, however measurable 
adverse (or beneficial) effects would be 
unlikely. 
There is potential for impacts on human 
health from toxic air emissions (dioxins, 
furans, fluoride, hydrochloric acid, cyanide 
and heavy metals (Pb, Zn, Hg, Cd etc)). 
There is potential for regional air quality 
impacts due to photochemical smog, or 
ozone.  Dispersion modelling is being 
carried out by CSIRO for the Griffin Energy 
Bluewaters Project which allows for a 
300 MW expansion of the Collie Power 
Station.  The results of this study will be 
reviewed in consultation with DoE, and, 
should the study indicate that ozone is a 
significant environmental factor, then further 
ozone modelling work will be done. 

information: 
Details of the best available 
technology measures (as defined by 
the European Commission and/or 
USEPA) that could be used in the 
proposed power station to minimise 
emissions of NOx, SO2, CO and 
particulates 
Details of the pollution control 
measures that will actually be used in 
the proposed power station to 
minimise emissions of NOx, SO2, CO 
and particulates 
A performance comparison of the 
chosen pollution control measures 
with the best available technology 
measures that could be used by the 
proponent 
Detailed justification for any decision 
not to use best available technology 
measures to minimise emissions of 
NOx, SO2, CO and particulates in the 
proposed power station. 
An assessment of toxic air emissions 
(dioxins, furans, fluoride, hydrochloric 
acid, cyanide and heavy metals (Pb, 
Zn, Hg, Cd etc)) will be undertaken 
and will include control measures if 
necessary, and specification of 
relevant emission limits and 
standards.  The results will be used 
as input into investigations discussed 
under environmental factor “Public 
Health and Safety”. 
 

Greenhouse Gas 
Emissions 

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

Greenhouse gas emissions 
associated with electricity 
produced into the SWIS were 
9.079Mtpa of CO2 equivalent in 
1990 and 10.935Mtpa in 2000 
(20% increase on 1990).  Over 
the same period, however, 
electricity consumption 
increased by 33%.  The 

Greenhouse gas impacts were assessed for 
the SWIS as a whole for Western Power’s 
plant retirement/replacement and Power 
Procurement Program to the year 2010.  
Two options were compared: 
 Option A – The installation of 240MW 

open cycle capacity by 2005/06 and a 
further 540MW of gas-fired power 

The following management strategies will 
be implemented: 
 Become a signatory to the Greenhouse 

Challenge 
 Implement best practicable thermal 

efficiency design and operating goals 
 Identify and implement carbon sink 

projects, including an environmental 

The greenhouse gas emissions from 
the proposed expansion will be 
confirmed. 
A performance comparison between a 
subcritical, supercritical and CCGT 
power station will be undertaken 
including details of annual CO2  
emissions, design sent out thermal 
efficiency and CO2 emission rates.  
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improved greenhouse gas 
emission rate for electricity 
supplied into the SWIS is 
reflected by the generally 
downward trend in carbon 
intensity over that time.  The 
carbon intensity was 0.98 
tonnes CO2e/MWh in 1990 and 
0.89 in 2000 (a decrease of 
9%).  This is largely due to 
increased sourcing of electricity 
from high efficiency co-
generation plant and the 
overall increased penetration of 
gas-fired generation into the 
supply portfolio. 

generation plant by 2010, consisting of 
120MW of open cycle peaking plant and 
420MW of combined cycle plant. 

 Option B – Is the same as Option A 
except that 300MW of the combined cycle 
plant in use by 2010 is assumed to be 
provided by a coal-fired power station. 

The SWIS carbon intensity is predicted to 
continue to decrease to either 0.70 or 0.76 
tonnes CO2e/MWh for Option A and B 
respectively by 2010.  This is a reduction of 
29 or 22% respectively from the 1990 
carbon intensity of 0.98 tonnes CO2e/MWh. 
The resultant CO2 equivalent greenhouse 
emissions, with the predicted increase in 
electricity sent out in 2010 are estimated to 
be 11.3 and 12.4Mtpa respectively.  This is 
around 24 to 36% higher than the 1990 
emissions of 9.079Mtpa. 

tree planting program in Western 
Australia, which would have other 
environmental benefits as well as 
carbon sequestration.   

Irrespective of whether a supercritical 
or a subcritical power station is 
proposed, the EIA will detail the 
additional greenhouse gas offset 
measures that will be used to part 
account for the increased greenhouse 
gas emissions in comparison to a 
CCGT power station of equivalent 
nominal generating capacity.   

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

Noise monitoring and 
modelling at the Collie Power 
Station was performed by 
Sound Vibration Technology 
(SVT) during March 2000 and 
indicated that the noise levels 
at the closest residence and at 
the edge of the buffer area are 
below allowable limits for noise 
sensitive residences.  
However, for some wind 
conditions the noise levels at 
the plant boundary are above 
the allowable limits as 
governed by the Environmental 
Protection (Noise) Regulations 
1997. 
 

Noise will be generated during the 
construction and operational phases of the 
project. 
Noise during construction is not expected to 
impact on the closest residence. 
Modelling of the noise emission propagation 
from the expanded power station was 
performed by SVT for the SER.  Noise 
modelling indicates that no residences 
would experience noise level above 
35dB(A).  The closest residence is 
approximately 3.8km to the north east of the 
Collie Power Station site, just within the 
northern boundary of the buffer zone.  The 
35dB(A) contour extends up to this 
residence for winds from the south and 
southwest.  Noise levels outside the buffer 
zone are less than 35dB(A) for all wind 
conditions except for a southerly, south 
westerly, westerly and north westerly wind.  
For these conditions the 35dB(A) noise 
contour can extend outside the buffer zone 
by some 500 metres, however there are no 
residences located within this area. 
Noise levels at the site boundary are 
predicted to be greater than the boundary 
criteria for rural areas for some 

Measures will be implemented to ensure 
the regulated levels are met. 
Noise monitoring will be undertaken 
following the commissioning of the project 
to ensure compliance with the noise 
regulations is achieved. 
 

Noise emissions will be remodelled for 
the final power station layout, and either 
measures will be determined to ensure 
the regulated levels are met, or further 
management options will be assessed. 
The noise modelling will be undertaken 
for the proposed power station in 
isolation and on a cumulative basis as 
discussed in the Air Quality section. 
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meteorological conditions. 
Liquid and Solid 
Waste Disposal 
 

Ensure that the 
generation of liquid 
and solid wastes is 
minimised. 
Ensure that liquid 
and solid waste is 
managed and 
disposed of in a 
manner that 
minimises impacts on 
the receiving 
environment. 
Ensure compliance 
with all relevant 
Health and 
Environmental 
Regulations. 

All general and putrescible 
waste generated at the Collie 
Power Station is collected and 
disposed by a licensed 
contractor in the Collie town 
site landfill facility in 
accordance with the 
requirements of the shire. 
Domestic wastewater is treated 
on site, with treated liquid 
effluent used for watering an 
on-site plantation of trees and 
sludge periodically removed 
off-site by a licenced liquid 
waste contractor. 
Saline wastewater is piped 
from the Collie Power Station 
for disposal via ocean outfall 
off Buffalo Road, north of the 
Leschenault Estuary.  
Engineering and other controls 
are in place to manage leakage 
or failure of the pipeline. 

The construction and operation of the 
proposed power station will result in the 
generation of minor additional quantities of 
solid waste (<10tpa). 
The construction and operation of the 
proposed power station will result in the 
generation of minor quantities of domestic 
waste (peaking at 15kL/day during 
construction and up to 0.3kL/day during 
operation). 
The existing domestic wastewater system at 
the Collie Power Station was designed to 
manage the requirements of a construction 
workforce and would therefore be capable of 
managing the operational workforce for the 
proposed second unit. 
Waste cooling water would be piped to an 
ocean outfall.  This has the potential to lead 
to contamination of soil, nearby surface and 
ground waters and impact on vegetation, 
due to moderately saline water leaking from 
pipeline leaks/ruptures. 

A specific Waste Management Plan will be 
developed which would be implemented 
as part of the Operation and Construction 
Environmental Management Plans (EMP).  
This plan would ensure that solid waste 
would be managed and disposed of in an 
appropriate manner and according to 
regulations. 
The existing domestic wastewater system 
at the Collie Power Station was designed 
to manage the requirements of a 
construction workforce and would 
therefore be capable of managing the 
operational workforce for the proposed 
second unit. 
A Saline Water Management Plan will be 
developed as part of the Operational 
Environmental Management Plan.  This 
would include design strategies for the 
pipeline and various monitoring strategies 
for the saline discharge line. 
In the rare event of a pipeline rupture or 
major leak of saline water, any damage to 
the surrounding environment will be 
repaired and the area remediated. 
 
 
 
 
 
 
 

The types and quantity of waste 
generated by the expansion will be 
confirmed. 
The capacity of the existing domestic 
wastewater system will be confirmed. 
Options for wastewater disposal will be 
investigated should supply water be of 
poorer quality than the existing plant 
and the existing wastewater 
infrastructure cannot handle the 
increased load. 

Hydrocarbon and 
Hazardous 
Materials 

Ensure hydrocarbons 
and hazardous 
materials are 
handled and stored 
in a manner that 
minimises the 
potential for impact 
on the environment 
through leaks, spills 
and emergency 
situations. 

Bulk diesel and minor amounts 
of other hydrocarbon products 
such as lubricating oils and 
greases and other hazardous 
materials such as biocides and 
cleaning fluids are currently 
used and stored on site.  
These are managed in 
accordance with Environmental 
Protection and Dangerous 
Goods Licences.   

The proposed expansion would result in 
increased transportation, storage and 
handling of hydrocarbon products and 
hazardous materials. 
The potential impacts associated with these 
activities include: 
 Discharge of hydrocarbons to the 

environment contaminating surface and 
ground waters, the atmosphere and soil 

 Creation of acute and/or chronic toxic 
hazards 

A Hydrocarbon Management Plan will be 
developed as part of the Operational 
Environmental Management Plan based 
around a framework that: 
 Reduces the volume of hydrocarbon 

waste materials produced 
 Segregates hydrocarbons from 

stormwater to reduce the volume of 
waste materials 

 Ensures appropriate transport, storage 
and handling procedures 

The types and quantity of hydrocarbon 
and hazardous materials to be used on 
site by the expansion will be confirmed.   
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 Creation of flammable or explosive 
hazards.   

 Ensures appropriate clean-up 
procedures for spills 

 Defines environmentally acceptable 
methods for the disposal of waste. 

This management plan would include 
specific project design features and 
management practices to minimise the 
generation of hydrocarbon waste and to 
manage clean up and disposal. 

SOCIAL SURROUNDINGS 
Social and 
Economic Issues 

Ensure that any 
potential negative 
impacts from the 
development on the 
nearby community 
are minimised. 
Ensure that where 
possible the local 
community 
experiences the 
benefit of increased 
employment 
opportunities. 
 

The existing Collie Power 
Station is located in the Shire 
of Collie in the South West 
Region of WA.  The Shire has 
a population of 9,056 (in July 
2001).  The unemployment rate 
for the Shire is higher than the 
state average (7.2% compared 
with 6.1% for the June 2002 
quarter) (Department of Local 
Government and Regional 
Development 2003). 
 

The proposed power station would offer 
benefits to the local communities through 
employment, the use of local labour, service 
industries and local supplies of materials, 
particularly during construction. 
The construction phase is expected to 
extend over a period of up to 24 – 30 
months and the construction workforce for 
each development stage is expected to peak 
at around 400 personnel.  There may be 
social impacts on the local community 
resulting from this transient workforce, 
however these would be temporary in 
nature. 
During the operational phase of the power 
station, permanent on-site personnel would 
range from 10 to 25 personnel.  This level of 
manning could easily be accommodated 
within the nearby communities. 
There are not expected to be any significant 
impacts on tourism or recreation from the 
power station. 

Social management strategies would be 
implemented as part of the Construction 
Environmental Management Plan.  This 
management strategy will be prepared in 
consultation with the Shire of Collie. 
The local workforce and services would be 
utilised where possible. 
 

No further studies are proposed. 

Visual Amenity Ensure that the 
visual amenity of the 
plant and associated 
infrastructure from 
adjacent public areas 
is minimised. 
 

The existing power station 
stack is visible from various 
locations along surrounding 
public roads.  The stack is 
shielded from nearby 
residences by vegetation 
screens. 
A plume from the stack is 
sometime visible on cold days. 

The visual appearance of the power station 
would not be altered significantly as the 
stack is the tallest structure and has been 
sized for a 600MW power station.  The 
plume from the stack may be more visible 
on colder days due to the larger flow of 
exhaust gases. 
 

To minimise visual impacts of the 
proposed power station, the buildings will 
be designed to blend into the surrounding 
terrain, screening vegetation will be 
planted and disturbed areas will be 
rehabilitated following construction. 

No further studies are proposed. 

Traffic Ensure that roads 
are maintained and 
road traffic managed 
to meet an adequate 

The Collie Power Station is 
accessed by a number of minor 
and major road links. 

The construction phase would result in 
increased traffic on the access roads to the 
Power Station.  This increased traffic would 
result from workforce commuting and 

Traffic delays would be co-ordinated with 
Main Roads WA and the local Shire. 
A Traffic Management Plan will be 
developed which would ensure that 

A traffic management study will be 
undertaken and a Traffic Management 
Plan for both construction and 
operation phases included in the EIA. 
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standard of level of 
service and safety. 
Ensure the 
requirements of Main 
Roads of Western 
Australia are met. 
 

construction related deliveries of material 
and equipment. 
All traffic would access the power station 
site through the existing access roads. 

impacts on traffic and roads are 
minimised. 

Heritage Ensure that the 
proposal complies 
with the 
requirements of the 
Aboriginal Heritage 
Act 1972. 
Ensure that changes 
to the biological and 
physical environment 
resulting from the 
project do not 
adversely affect 
cultural associations 
with the area. 
 
 
 
 
 
 
 
 

No archaeological or 
ethnographical sites have been 
recorded within the Collie 
Power Station site. 
 

There is a low to moderate potential for 
previously unrecorded ethnographical sites 
to be reported within the broad study area.   

Where possible, the plant site would be 
sited to avoid any known or identified 
sites.  In instances where this is not 
possible, sites would not be disturbed 
without prior approval under Section 18 of 
the Aboriginal Heritage Act 1972. 
An archaeological monitoring program 
would be put in place to ensure that any 
finds of subsurface archaeological 
materials are dealt with appropriately. 

Appropriate surveys of the area to be 
disturbed will be undertaken during the 
final design stage. 
Consultation will be undertaken with 
representatives of any Aboriginal and 
European heritage groups that have 
associations with the area to be 
disturbed. 

Public Health and 
Safety 

Ensure that the risk 
to the public is as low 
as reasonably 
practicable. 
Ensure that risk is 
managed to meet the 
Environmental 
Protection Authority’s 
(EPA) criteria for off-
site individual fatality 
risk and that the 
Department of 
Industrial Resources 
Explosives and 
Dangerous Goods 

The existing Collie Power 
Station includes a buffer zone, 
which has been developed to 
protect the community from 
potential impacts of industry, 
including the risk of industrial 
accidents. 
The existing Collie Power 
Station is not considered to be 
a major hazard facility. 

Any industrial development that involves the 
storage, transportation or processing of 
hazardous substances could pose risk to 
employees, the public and the environment. 
A preliminary review of hazardous materials 
and processes that used in the operation of 
the power station indicates that the power 
station would not be a major hazard facility 
and the buffer zone would be sufficient to 
contain any public risk associated with the 
expansion. 
There is a potential for impacts on human 
health from toxic air emissions (dioxins, 
furans, fluoride, hydrochloric acid, cyanide 
and heavy metals (Pb, Zn, Hg, Cd etc)).  

Management strategies would be 
implemented ensure public safety. 
Measures for control of toxic air emissions 
will be implemented if necessary. 

With respect to public safety, a 
comprehensive Health Impact 
Assessment procedure for the 
Collie Basin has been agreed with the 
Department of Health and will be 
followed. 
With respect to public risk, a screening 
risk assessment will be performed. 
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requirements in 
respect to public 
safety are met. 

Refer to environmental factor “Air Quality”. 
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Wesfarmers Energy Limited has purchased the Skyview aerial photography covering the study area 
included in the flora and fauna survey.  
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SHOTTS PUMP STATION TO COLLIE POWER STATION PIPELINE – FLORA AND 
FAUNA ISSUES 

Background 

There is a need to add an additional water pipeline near the current pipeline (s) from Shotts Pump 
Station to the Collie Power Station.  Consequently a brief field reconnaissance was undertaken by Dr 
Libby Mattiske from Mattiske Consulting Pty Ltd on 14 October, 2004.  Representatives from 
Wesfarmers and Western Power accompanied Dr Mattiske along the alignment during the fieldwork. 
The sections from Shotts Bore to the Road Crossing and from the gate east of the Third Bend to the 
edge of the Collie Power Station were assessed on foot by Dr Mattiske. This report is broken into the 
various sections along the proposed alignment of the pipeline from Shotts Pump Station to the Collie 
Power Station (see attached Figure 1). 

Proposed additional tanks at Shotts Bore 

There is a potential need to revisit this area as an additional tank may be required at the pumping 
station.  Other operators had delineated a proposed clearing area to the west of the current Shots Bore 
(Photograph 1) and consequently there is a need to check land tenures on the areas around this current 
Pumping Station if additional facilities area proposed. There appeared to be two options – one east of 
the road and northeast of the current Shots Bore (Photograph 1) and the other west of the current Shots 
Bore.  The possible new site as delineated in Photograph 1 should be shifted to the triangular area 
north of the area designated on Photograph 1. There were no significant hollows on the site, which 
would be suitable for fauna habitats. The area to the southeast of the Shotts Pump Station is a 
seasonally wetter swamp area and should be avoided.  



 

 

 

Photograph 1:  Shotts Pump Station.  The pipeline heading northwest from the Shotts Pump Station 
will need to be shifted as it appears that Western Power are already aligning another pipeline under the 
track to the east of the current pieplines. 

Option 1 

The first area (east of the road) occurs in two plant communities and on a previously disturbed site 
(former house allotment and a previous road).  The northern section of this triangular area would be 
unsuitable as the area is subjected to seasonal flooding (as evident from the presence of a stand of 
Paperbarks – Melaleuca preissiana).  The eastern fringe of this area is the previous road alignment, 
which only supports some regrowth of Kunzea ericifolia on the old road alignment. 

The southern section of this first area would be suitable for the establishment of a Pumping Station.  
This particular area consists of an open woodland of Allocasuarina fraseriana – Eucalyptus marginata 
subsp. marginata (Sheoak – Jarrah) with an occasional Persoonia longifolia and Xylomelum 
occidentale and a range of native understorey species on leached grey sands.  Several large tree 
stumps are present; and the age of the stumps indicates that the logging was historical. Associated 
species include Dasypogon bromeliifolius, Kunzea ericifolia, Acacia extensa, Lyginia barbata, 
Scaevola calliptera, Bossiaea eriocarpa, Boronia fastigiata, Lomandra hermaphrodita and Hypolaena 
exsulca.  A few introduced species were present – including Arctotheca calendula, Aira caryophyllea, 
Hypochaeris glabra and Ursinia anthemoides. 

There were some orchids present at this site on the first site visit.  Additional studies confirmed that 
these orchids on the proposed alternative Shotts Bore tank site were not rare or endangered. 

Option 2 

The area west of the Shots Bore would be suitable for the establishment of a Pumping Station as it has 
been extensively disturbed by tracks and past logging activities.  Part of the area also has been cleared 
adjacent to the current Shots Bore. The western area consists of an open woodland of Allocasuarina 
fraseriana – Eucalyptus marginata subsp. marginata (Sheoak – Jarrah) with an occasional Xylomelum 



 

 

occidentale, Banksia attenuata and Persoonia longifolia and a range of native understorey species on 
leached grey sands.  Several large tree stumps are present; and the age of the stumps indicates that the 
logging was historical. Associated species include Dasypogon bromeliifolius, Kunzea ericifolia, 
Burchardia umbellata, Lyginia barbata, Scaevola calliptera, Bossiaea eriocarpa and Boronia 
fastigiata. A few introduced species were present – including Briza maxima, Aira caryophyllea, 
Hypochaeris glabra and Ursinia anthemoides.  Several orchid species were in flower including 
Caladenia flava subsp. flava (cow slip) and Elythranthera brunonis (enamel orchid). 

Section 1 – Shots Bore to First Bend 

This area has been recently bulldozed so there is little regrowth on the proposed alignment.  There 
does not appear to be any issues between Shotts Bore (Photograph 1) and the First Bend (Photograph 
2).  The main decision on this section relates to the delineation of the current pipeline routes, the track 
and the position of the proposed additional pipeline.  As the cleared area is at least 5 to 8 metres wide 
(to the west of the current pipelines and the track east of the current pipeline) there is no apparent need 
to undertake further survey work for flora and fauna in this section of the pipeline route. 

This section abuts two main plant communities - an open woodland of Allocasuarina fraseriana – 
Eucalyptus marginata subsp. marginata (Sheoak – Jarrah) with an occasional Xylomelum occidentale, 
Banksia attenuata and Persoonia longifolia and a range of native understorey species on leached grey 
sands and a low open woodland of Melaleuca preissiana on the wetter lower slopes.  Several large tree 
stumps are present; and the age of the stumps indicates that the logging was historical. A range of 
species are regenerating or establishing in the recently bulldozed alignment area and these species 
include Dasypogon bromeliifolius, Lepidosperma squamatum, Patersonia occidentalis, Allocasuarina 
fraseriana, Kunzea ericifolia, Pericalymma ellipticum var. ellipticum, Lyginia barbata, Bossiaea 
eriocarpa and Hypolaena exsulca. 

 

 

 

 

 

 

 

 

 

Photograph 2:  First Bend – noting that the regrowth under the proposed alignment has been 
cleared since the aerial photograph was taken. 

Section 2 – First Bend to Second Bend 



 

 

This area has been disturbed previously for the two established pipelines (laid in 1998 and 2000 at 
750mm).  The previous pipelines occur on the southern side of the track. There is some regrowth on 
the proposed alignment; however in view of the degree of disturbance there is no apparent need to 
undertake further work on the flora and fauna values in this section of the pipeline.  Consequently, 
there does not appear to be any issues between the First Bend (Photograph 2) and the Second Bend 
(Photograph 4). 

The main decision on this section relates to the delineation of the current pipeline routes, the track and 
the position of the proposed additional pipeline.  As the previous disturbed area is at least several 
metres wide there should be no difficulties in finding sufficient room for an additional pipeline. 

This section also crosses the Griffin Haul Road – which raises some construction and operational 
issues (Photograph 4). 

This section abuts one main plant community - an open woodland of Allocasuarina fraseriana – 
Eucalyptus marginata subsp. marginata (Sheoak – Jarrah) with an occasional Xylomelum occidentale, 
Banksia attenuata and Persoonia longifolia and a range of native understorey species on leached grey 
sands. A range of species are regenerating or establishing in the previously disturbed area and these 
species include Dasypogon bromeliifolius, Lepidosperma squamatum, Gompholobium ovatum, 
Hibbertia vaginata, Patersonia occidentalis, Allocasuarina fraseriana, Kunzea ericifolia, 
Pericalymma ellipticum var. ellipticum, Lyginia barbata, Bossiaea eriocarpa and Hypolaena exsulca. 

 

 

 

 

 

 

 

 

 

 

Photograph 4:  Second Bend – noting that the area has been disturbed previously and although 
there is some regrowth, the previous disturbance have led to a decline in cover of 
native species.  Note the crossing of Griffin Haul Road. Note the current alignment 
of the pipelines is located under the conveyor line and then east of the powerline 
(see corrected detail on Figure 1). 

 

Section 3 – Second Bend to Rail Crossing and Road Crossing 



 

 

This area has been disturbed previously for the two established pipelines (laid in 1998 and 2000 at 
750mm).  The previous pipelines occur on the southern side of the track and then crosses under the 
conveyor line to the western side of the conveyor line on the eastern side of the power line (in a wide 
clearing). There is some regrowth on the proposed alignment; however in view of the degree of 
disturbance there is no apparent need to undertake further work on the flora and fauna values in this 
section of the pipeline.  Consequently, there does not appear to be any flora and fauna issues between 
the Second Bend (Photograph 4) and the Rail Crossing and Road Crossing (Photograph 5).  The 
current pipelines are under the mounded earth on the western sides of the conveyor line tunnel under 
the rail and road crossings.  The section of bush between the railway line and the road has been 
rehabilitated with native species (and is therefore not native vegetation). 

The main decision on this section relates to the delineation of the current pipeline routes, the track and 
the position of the proposed additional pipeline.  As the previous disturbed areas are wide there should 
be no difficulties in finding sufficient room for an additional pipeline.  The additional pipeline in this 
section should be located westwards under the conveyor line and the east of the powerline in the wider 
clearing (to the east of the powerline – where the current pipeline occurs), Figure 1. 

This section abuts one main plant community - an open woodland of Allocasuarina fraseriana – 
Eucalyptus marginata subsp. marginata (Sheoak – Jarrah) with an occasional Xylomelum occidentale, 
Banksia attenuata and Persoonia longifolia and a range of native understorey species on leached grey 
sands. Very few species are regenerating or establishing in the previously disturbed areas as the track 
by the powerline is relatively wide and the fringes (on the eastern side) have been disturbed by past 
logging activities and tracks. Where there is some regrowth the species include Dasypogon 
bromeliifolius, Lepidosperma squamatum, Gompholobium ovatum, Hibbertia vaginata, Patersonia 
occidentalis, Allocasuarina fraseriana, Kunzea ericifolia, Pericalymma ellipticum var. ellipticum, 
Lyginia barbata, Bossiaea eriocarpa and Hypolaena exsulca. 

 

 

 

 

 

 

 

 

 

Photograph 5:  Rail Crossing and Road Crossing – noting that the area has been disturbed 
previously and although there is some regrowth, the previous disturbance has led to 
a decline in cover of native species.  Note the current alignment of the pipelines is 
located west of the conveyor line and east of the powerline (see corrected detail on 
Figure 1). 



 

 

Section 4 – Road Crossing to Third Bend 

This area has been disturbed extensively by previous powerlines, pipelines, mining activities 
(Photographs 7, 8, 9 and 10).  The regrowth on the eastern side of the current alignment consists of 
revegetation areas (not native vegetation areas). The established pipeline occurs on the western side of 
the conveyor line (just north of the main road) and then crosses under the conveyor line at the first dirt 
track crossing the conveyor line and then the pipeline heads northwards on the eastern side of the track 
(located immediately east of the conveyor line).  The current pipeline is located immediately east of 
this latter dirt track and does not deviate around tracks near the haul road crossings.   At the Third 
Bend the pipeline crosses under the conveyor line and heads eastwards to the north of the track to the 
north of the conveyor line until the Collie Power Station boundary fenceline. 

There is some regrowth on the proposed alignment; however in view of the degree of disturbance there 
is no apparent need to undertake further work on the flora and fauna values in this section of the 
pipeline.  Consequently, there does not appear to be any flora and fauna issues between the Road 
Crossing (Photograph 5) and the Third Bend (Photograph 10). 

The main decision on this section relates to the delineation of the current pipeline routes, the track and 
the position of the proposed additional pipeline in relation to the other mining and operational 
facilities.  As the previous disturbed areas are wide there should be no difficulties in finding sufficient 
room for an additional pipeline. 

All of this area supports either disturbed areas or patches of regrowth on disturbed areas. 



 

 

 

 

 

 

 

 

 

 

 

Photograph 7:  Haul Road Crossing #1 Griffin – noting that the area has been extensively 
disturbed.  The current pipeline does not deviate as indicated on this photograph 
(see corrected detail on Figure 1). 

 

 

 

 

 

 

 

 

 

 

Photograph 8:  Haul Road Crossing #1 Griffin – noting that the area has been extensively 
disturbed.  The current pipeline does not deviate as indicated on this photograph 
(see corrected detail on Figure 1). 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

Photograph 9:  Haul Road Crossing #2 Griffin – noting that the area has been extensively 
disturbed.  The current pipeline does not deviate as indicated on this photograph 
(see corrected detail on Figure 1). 

 

 

 

 

 

 

 

 

 

 

Photograph 10:  Third Bend – noting that the area has been extensively disturbed.  The current 
pipeline does not deviate as indicated on this photograph (see corrected detail on 
Figure 1) as it heads under the conveyor line and then on the northern side of the 
track on the northern side of the conveyor line (to the east of the Third Bend) (see 
corrected detail on Figure 1). 



 

 

Section 5 – Third Bend to Fence-line at edge of Collie Power Station 

This area has been disturbed previously for the pipeline located north of the current track to the north 
of the conveyor (Photographs 11 and 12).  The area has been cleared to 2 to 3 metres north of the 
current track.  There is some regrowth on the fringes of the track; although there has also been some 
recent death of some of the regrowth (as the area is sprayed with herbicides to control regrowth near 
the access track and the conveyor line). 

There is some regrowth on the proposed alignment; however in view of the degree of disturbance there 
is no apparent need to undertake further work on the flora and fauna values in this section of the 
pipeline.  Consequently, there does not appear to be any flora and fauna issues between the Third 
Bend and the edge of the Collie Power Station. 

The main decision on this section relates to the delineation of the current pipeline routes, the track and 
the position of the proposed additional pipeline in relation to the other mining and operational 
facilities.  As the previous disturbed areas are wide there should be no difficulties in finding sufficient 
room for an additional pipeline.  

Where there is some regrowth the species include Eucalyptus marginata subsp. marginata (Jarrah), 
Hibbertia hypericoides, Persoonia longifolia, Hovea chorizemifolia, Hibbertia amplexicaulis, 
Opercularia echinocephala, Phyllanthus calycinus, Lechenaultia biloba, Dasypogon bromeliifolius, 
Stylidium piliferum, Trachymene pilosa, Allocasuarina fraseriana, Gompholobium tomentosum, 
Juncus kraussii, Lepidosperma squamatum, Gompholobium ovatum, Hibbertia vaginata, Bossiaea 
ornata, Xanthosia atkinsoniana, Adenanthos barbiger, Daviesia decurrens, Patersonia occidentalis, 
Allocasuarina fraseriana, Kunzea ericifolia, Hemiandra pungens, Sollya fusiformis, Xanthorrhoea 
gracilis, Leucopogon nutans, Hibbertia commutata, Desmocladus fasciculatus, Xylomelum 
occidentale, Banksia grandis, Lyginia barbata, Bossiaea eriocarpa and Hypolaena exsulca. 

 

 

 

 

 

 

 

 

 

Photograph 11:  East of Third Bend – noting that the area has been extensively disturbed.  The 
current pipeline does not deviate as indicated on this photograph (see corrected 
detail on Figure 1) as it occurs on the northern side of the track on the northern side 
of the conveyor line (to the east of the Third Bend) 



 

 

The vegetation on the northern side of this alignment between the Third Bend and the edge of the 
Collie Power Station varies between an open woodland of Sheoak – Jarrah (Allocasuarina fraseriana 
– Eucalyptus marginata subsp. marginata) on leached grey sands to an open forest of Jarrah - Marri – 
Sheoak (Eucalyptus marginata subsp. marginata - Corymbia calophylla – Allocasuarina fraseriana) 
on the sandy-gravel soils. 

 

 

 

 

 

 

 

 

 

Photograph 12:  Near edge of Collie Power Station – noting that the area has been extensively 
disturbed.  The current pipeline occurs on the northern side of the track on the 
northern side of the conveyor line (to the east of the Third Bend) 

CONCLUSIONS 

In view of the degree of previous disturbance along the proposed pipeline route there appears to be no 
significant flora and fauna issues on the proposed pipeline route. 
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1 EXECUTIVE SUMMARY 
SVT has developed an acoustic model for the combined noise emission from the expanded 
Collie Power Station and the proposed Bluewaters Power Station.  
 
The noise model has been used to assess the combined noise impact on the surrounding area 
from the following scenarios: 
 

A. Collie A and Bluewaters Stage 1 
B. Collie A and Bluewaters Stage 1& 2 
C. Collie A & B and Bluewaters Stage 1 
D. Collie A & B and Bluewaters Stage 1 & 2 

 
Where Collie A is the current Collie Power Station, and Collie B is the expanded Collie 
Power Station. 
 
SVT has used previous noise modelling data from the expanded Collie Power Station 
expansion model (Collie B) to develop a model for the combined noise emission for the 
above scenarios.  
 
The noise modelling shows that with the addition of the Bluewaters Stages 1and 2 Power 
Station located at the Coolangatta Industrial Estate, noise levels from the combined plant 
results in noise emission along the western buffer zone boundary around the Bluewaters 
Power Station exceeding the 35 dB(A) buffer. The following summarises the increase in 
noise levels observed due to the Bluewaters Power Station. 
 

Scenario Power Station case Changes observed in the Buffer 

A Collie A and 
Bluewaters Stage 1 

There are now some excursions around the buffer 
zone local to Bluewaters Power Station. Noise 
levels to the east, north and south of the Collie 
Power are less than 35 dB(A) outside the buffer 
zone. 

B Collie A and 
Bluewaters Stage 1& 2 

Same observations as Collie A and Bluewaters 
Stage 1, with some increase in noise emission 
levels adjacent to the Bluewaters Power Station. 

C Collie A & B and 
Bluewaters Stage 1 

Same observations as Collie A and Bluewaters 
Stage 1, for most wind directions, except for the 
south westerly, westerly and north westerly, 
where the 35 dB(A) noise emission contour can 
extend outside the buffer zone by some 500 
metres. 

D Collie A & B and 
Bluewaters Stage 1 & 2 

Same observations as Collie A &B  and 
Bluewaters Stage 1. 

 
Rural Boundary Assessment 
The maximum permitted noise levels during the day for rural boundaries is 60 dB(A).  
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For the worst case noise emission scenario (Collie A&B Power Station and Stages 1 and 2 of 
the Bluewaters Power Station), the combined noise emission is below 60 dB(A) around the 
Collie Power Station site boundary, except along the southern boundary where there are some 
small excursions. 
 
Industrial Boundary 
The maximum permitted noise levels during the day for industrial boundaries is 65 dB(A).  
For the worst case noise emission scenario (Collie A&B Power Station and Stages 1 and 2 of 
the Bluewaters Power Station), the combined noise emission is below 65 dB(A) around the 
Collie Power Station plant boundary. 
 
It should be noted that the accuracy of the noise model is +0 to +5 dB, hence the noise 
modelling results presented are conservative, ie it over predicts noise levels. 
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2 INTRODUCTION 
 
SVT were commissioned by Sinclair Knight Merz to investigate the impact of the combined 
environmental noise emission from the expanded Collie Power Station and the proposed 
Bluewaters Power Station Stages 1 and 2.  
 
The Collie Power Station is to be expanded from its current capacity of 300 MW to 600 MW. 
The current Collie Power Station (300 MW) is termed Collie A, and the expanded Collie 
Power Station (600 MW) is termed Collie B. 
 
There is a proposal for the Bluewaters Power Station to be located at the Coolangatta 
Industrial Estate (located about 3 km NW of the Collie Power Station). The proposed 
Bluewaters Power Station will consist of a 200MW coal fired power station for Stage I of the 
project, with Stage 2 of the project consisting of another 200 MW being added to the power 
station. 
 
To investigate the environmental noise impact of the combined noise emission from the 
Collie Power Station and the proposed Bluewaters Power Station the following noise models 
were developed. 
 

A. Collie A and Bluewaters Stage 1 
B. Collie A and Bluewaters Stage 1& 2 
C. Collie A & B and Bluewaters Stage 1 
D. Collie A & B and Bluewaters Stage 1 & 2 

 
The noise model is based on the model developed for the environmental noise assessment 
undertaken by SVT for the Collie Power Station Expansion in April 2002 (Report No 
AV/02/04/003-1)  
 
The following work has been undertaken in this report. 
 
i. Noise models have been developed for the above assessment scenarios based on a 

noise model developed for the expanded Collie Power Station in April 2002 by 
SVT(Report No AV/02/04/003-1).  

 
ii. For each scenario noise contours have been prepared for the plant for a 3m/s wind 

with a 2C/100m thermal inversion. These meteorological conditions represent the 
worst case noise propagation for night-time conditions (as suggested by the EPA 
Guidance note No 8 for assessing noise impact from new developments). The noise 
contours have been developed for northerly, north easterly, easterly, south easterly, 
southerly, south westerly, westerly and north westerly winds. 

 
iii. A comparison of the predicted noise levels with the assigned noise levels given by the 

Environmental Protection (Noise) Regulations 1997 has been undertaken. 
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3 NOISE MODELLING 
 
An acoustic model has been developed using the ENM noise modelling program developed 
by RTA Technology. The ENM program calculates sound pressure levels at nominated 
receiver locations or produces noise contours over a defined area of interest around the noise 
sources. The ENM noise modelling program was originally developed by RTA Technology 
for the Australian Noise Advisory Council. The inputs required are noise source sound power 
levels, ground topographical data, meteorological data and receiver locations.  
 

3.1 Plant Sound Power Levels 
The plant sound power levels used SVT’s previous assessment of the expanded Collie Power 
Station have also been used for the modelling undertaken here, along with an estimate of the 
sound power levels for the Bluewaters Stage 1 and 2.  The sound power levels for the 
expanded Collie Power Station are based on sound pressure level measurements taken in 
2000, whilst those for the Bluewaters Power Station Stages 1 and 2 have been obtained from 
the Griffin Energy Pty Ltd Bluewaters Power Station Public Environmental Review dated 
May 2004 (Doc No.: BD004-73). 
 
Table 1 presents a summary of the sound power level for the Bluewaters Power Station 
Stages I and II and for the expanded  Collie Power Station. 
 

 
Plant Octave Band Sound Power Levels - dB(lin) Overall 
Central Plant 63 125 250 500 1k 2k 4k 8k A 
Sound Power Levels Existing Collie Power Station (Collie A) 
Central Plant 128 123 117 112 110 108 103 94 116 
Cooling towers 128 119 111 103 103 101 101 99 108 
Sound Power Levels Expanded Collie Power Station (Collie B) 
Central Plant 131 126 120 115 113 111 106 97 119 
Cooling towers 131 122 114 106 106 104 104 102 111 
Sound Power Levels Bluewaters Power Station Stage 1 
Central plant (10m above ground) 125 120 116 111 109 107 102 93 115 
Stack (50m above ground) 115 118 114 114 109 104 94 94 115 
Sound Power Levels Bluewaters Power Station Stage 2 
Central plant (10m above ground) 128 123 119 114 112 110 105 96 118 
Stack (50m above ground) 118 121 117 117 112 107 97 97 118 
 

Table 1 - Summary of Sound Power Levels 
 
 

3.2 Meteorological conditions 
To evaluate the worst case meteorological conditions for night-time noise emission the 
default conditions for night time propagation as described in the EPA’s draft publication 
“Guidance for the Assessment of Environmental Factors (in accordance with the 
Environmental Protection Act 1997) - Environmental Noise” have been used.  
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The worst case meteorological conditions for night time noise emission are: 
 

- temperature of 15°C,  
- relative humidity of 50%,  
- temperature inversion lapse rate of 2°C/100m, and, 
- wind speed of 3m/s 

 

3.3 MODELLING RESULTS  
Noise contour plots have been generated for the combined Bluewater Power Station and the 
expanded Collie Power Station for the above worst case night-time meteorological 
conditions. 
 
Noise contours for the various scenarios have been presented in Appendix A to Appendix D. 
Table 2 presents the figure numbers for the various scenarios 
 
 

Noise Contour Figure Numbers Wind 
Direction Collie A and 

Bluewaters  1 
Collie A and 

Bluewaters  1&2 
Collie B and 

Bluewaters  1 
Collie B and 

Bluewaters  1&2 
Calm A1 B1 C1 D1 

N A2 B2 C2 D2 
NE A3 B3 C3 D3 
E A4 B4 C4 D4 

SE A5 B5 C5 D5 
S A6 B6 C6 D6 

SW A7 B7 C7 D7 
W A8 B8 C8 D8 

NW A9 B9 C9 D9 
 

Table 2 – Figure numbers for noise contours 
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4 ENVIRONMENTAL NOISE COMPLIANCE ASSESSMENT 

4.1 SUMMARY OF ENVIRONMENTAL PROTECTION (NOISE) REGULATIONS 
1997 

 
The Environmental Protection (Noise) Regulations 1997 which came into effect on 31 
January 1998 set out a method of calculating the highest noise levels (assigned noise levels) 
which can be passed from one premises to another.  
 
Regulation 7 sets prescribed standards for noise emissions. In summary, noise emissions must 
not cause, or significantly contribute to, a level of noise which exceeds the assigned level at 
the receiving premises. A noise emission is taken to significantly contribute to a level of 
noise if the noise emission exceeds a value which is 5 dB below the assigned level at the 
point of reception. 
 
Assigned noise levels have been set differently for noise sensitive premises, commercial 
premises, and industrial premises. For noise sensitive premises, eg residences, an 
“influencing factor” is incorporated into the assigned noise levels. The influencing factor 
depends on land use zonings within circles of 100m and 450m radius from the noise receiver, 
including: 
 
• the proportion of industrial land use zonings; 
• the proportion of commercial zonings; and 
• the presence of major roads. 
 
For noise sensitive residences, the time of day also affects the assigned levels. 
 
The regulations define three types of assigned noise level: 
 
• LA max assigned noise level means a noise level which is not to be exceeded at any time; 
• LA 1 assigned noise level which is not to be exceeded for more than 1% of the time; 
• LA 10 assigned noise level which is not to be exceeded for more than 10% of the time. 
 
The time period over which the noise is assessed must be between 15 minutes and four hours 
and must allow for a representative assessment of the noise emission.  
 
Noise levels at the receiver are subject to penalty corrections if the noise exhibits intrusive or 
dominant characteristics, ie if the noise is impulsive, tonal, or modulated. That is, the 
measured or predicted noise levels are adjusted and the adjusted noise levels must comply 
with the assigned noise levels. Regulation 9 sets out objective tests to assess whether the 
noise is taken to be free of these characteristics. 
 
Tables 3.1 and 3.2 present the assigned noise levels and the penalties incurred for noise 
which exhibits intrusive or dominant characteristics. 
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The regulations also make reference to several special cases which allow for reasonable 
amounts of economic, cultural and social activity at noise levels which may exceed the 
assigned levels, but are within normal community expectations. These special cases are listed 
below. 
 
• Agriculture 
• Approval where assigned levels can’t be met 
• Bellringing and calls to worship 
• Blasting 
• Construction sites 
• Equipment used on residential premises 
• Outdoor concerts 
• Community activities 
 

  Assigned Level dB(A) 

Type of premises receiving 
noise Time of day LA 10 LA 1 LA max 

0700 to 1900 hours Monday 
to Saturday 

45+ 
influencing 

factor 

55+ 
influencing 

factor 

65+ 
influencing 

factor 

0900 to 1900 hours Sundays 
and public holidays 

40+ 
influencing 

factor 

50+ 
influencing 

factor 

65+ 
influencing 

factor 

1900 to 2200 hours all days 
40+ 

influencing 
factor 

50+ 
influencing 

factor 

55+ 
influencing 

factor 

 
Noise sensitive premises at locations 
within 15 metres of a building 
directly associated with a noise 
sensitive use 

22 hours on any day to 0700 
hours Monday to Saturday 
and 0900 hours Sunday and 

public holidays 

35+ 
influencing 

factor 

45+ 
influencing 

factor 

55+ 
influencing 

factor 

Noise sensitive premises at locations 
further than 15 metres from a 
building directly associated with a 
noise sensitive use 

All hours 60 75 80 

 
Commercial premises All hours 60 75 80 

 
Industrial and utility premises All hours 65 80 90 

 
Table 3.1 - Assigned Noise Levels 

 
Adjustment where noise emission is not music 

these adjustments are cumulative to a maximum of  
15 dB 

Where tonality  
is present 

Where modulation 
is present 

Where impulsiveness 
is present 

+5 dB +5 dB +10 dB 
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Table 3.2 – Table of assigned penalties for intrusive or dominant noise characteristics 
 

4.2 ASSIGNED NOISE LEVELS 
Both Power Station operates 24 hours a day for the duration of the year, therefore, the most 
onerous of the assigned noise levels are the night-time levels 
 
The noise measurements taken for the existing Collie Power Station do not show any 
intrusive or dominant characteristics, therefore, so long as the new Bluewaters Power Station 
is designed to be free of tonality, modulation or impulsiveness, then no penalties will apply. 
 
Residential Areas 
For any residential premises located near the plant, the assigned noise levels are therefore as 
follows. 

  Assigned Level dB(A) 

Location with respect to 
premise Time of day LA 10 LA 1 LA max 

0700 to 1900 hours Monday 
to Saturday 45 55 65 

0900 to 1900 hours Sundays 
and public holidays 40 50 65 

1900 to 2200 hours all days 40 50 55 

 
Within 15 metres of a building 
directly associated with a noise 
sensitive use 

22 hours on any day to 0700 
hours Monday to Saturday 
and 0900 hours Sunday and 

public holidays 

35 45 55 

Locations further than 15 metres 
from a building directly associated 
with a noise sensitive use 

All hours 60 75 80 

 
Table 3.3 - Assigned Noise Levels for Residential Properties 

 
• For night-time operation, noise from the power station must be 35dB(A) or less.  
• For evening operation, noise from the power station must be 40dB(A) or less.  
• For day time operation, noise from the power station must be 45dB(A) or less. 
 
Hence, the Power Station must comply to a noise level of 35dB(A) at any neighbouring 
residences. 
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Industry to Industry 
The industry to industry assigned noise levels are given in the following table. 
 

Assigned level (dB) Time of day 
  LA10 LA1 LA max 
All hours 65 80 90 

 
Table 3.4 - Assigned Noise Levels at Plant Boundaries 

 
There is no distinction between day-time and night-time operation, hence the boundary limit 
is 65dB(A) at all times. 
 

 

4.3 COMPARISON OF PREDICTED NOISE LEVELS WITH MAXIMUM 
PERMITTED NOISE LEVELS 

 
Rural Boundary Assessment 
The maximum permitted noise levels during the day for rural boundaries is 60 dB(A).  
For the worst case noise emission scenario, ie scenario D, the combined noise emission is 
below 60 dB(A) around the Collie Power Station site boundary, except along the southern 
boundary where there are some small excursions.  
 
It should be noted that the excursion is less than that previous modelling for the expanded 
plant, where this reduction is because there is more topography detail in this model around 
the Collie Power Station than that previously modelled. 
 
Industrial Boundary 
The maximum permitted noise levels during the day for industrial boundaries is 65 dB(A).  
For the worst case noise emission scenario, ie scenario D, the combined noise emission is 
below 65 dB(A) around the Collie Power Station plant boundary. 
 
Buffer Zone assessment 
Noise emission from the combined Bluewaters Power Station and the Collie Power Station 
results in higher noise emission levels than previously observed with only Collie A or Collie 
A&B operating by itself.  
 
Since both Power Stations operate during the night, the maximum permitted noise level for 
noise sensitive premises is an LA10  of 35 dB(A).  
 
The following presents the changes observed in the buffer due to the proposed installation of 
the Bluewaters Power Station 
 
Collie A and Bluewaters Stage 1 There are now some excursions around the 

buffer zone local to Bluewaters Power Station. 
Noise levels to the east, north and south of the 
Collie Power are less than 35 dB(A) outside the 
buffer zone. 
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Collie A and Bluewaters Stage 1& 2 Same observations as Collie A and Bluewaters 

Stage 1, with some increase in noise emission 
levels adjacent to the Bluewaters Power Station. 

 
Collie A & B and Bluewaters Stage 1 Same observations as Collie A and Bluewaters 

Stage 1, for most wind directions, except for the 
south westerly, westerly and north westerly, 
where the 35 dB(A) noise emission contour can 
extend outside the buffer zone by some 500 
metres. 

 
Collie A & B and Bluewaters Stage 1 & 2  Same observations as Collie A &B  and 

Bluewaters Stage 1. 
 
 
For all wind conditions the 40 dB(A) noise contour is within the Power Station buffer zone, 
except around the Bluewaters Power Station site. 
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5 APPENDIX A – NOISE CONTOURS  COLLIE A AND 
BLUEWATERS POWER STATION STAGE 1 
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6 APPENDIX B – NOISE CONTOURS  COLLIE A AND 
BLUEWATERS POWER STATION STAGE 1 & 2 
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7 APPENDIX C – NOISE CONTOURS  COLLIE A&B AND 
BLUEWATERS POWER STATION STAGE 1 
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8 APPENDIX D – NOISE CONTOURS  COLLIE A&B AND 
BLUEWATERS POWER STATION STAGE 1 & 2 
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1. Study and site details. 

1.1. Scope. 

This study has been commissioned to investigate possible traffic issues associated with the 

construction of the proposed Collie “B” power plant adjacent to the existing Collie “A” power 

plant located approximately 8 kilometres east of Collie.   

The extent of the study includes a review of operational aspects of the road network adjacent to 

the site and the implication of additional traffic being introduced onto the road network adjacent 

to the development and in particular through adjacent intersections.  Methodology relied on 

gathering baseline data of the existing traffic environment, quantifying expected increased traffic 

associated with the development and assessment of the operational impacts associated with the 

revised traffic patterns.  A review of the likely transport route was also undertaken in order to 

identify any potential safety issues. 

1.2. Study site. 

The Study site shown on Figure 1 is located approximately 200 kilometres south of Perth and 

covers the proposed route for the delivery of construction materials from the South Western 

Highway including Coalfields Road, the Collie - Williams Road and Boys Home Road.   

The roads providing access are primarily rural roads with the exception of those portions of 

Coalfields Road and Collie – Williams Roads that run through the townsite of Collie. 
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Figure 1 - Study site. 
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2. Existing traffic environment. 

The intended route for the transport of construction materials to the site from the South Western 

Highway is: 

1) Coalfields Road (36 kilometres); 

2) Throssell Street (Collie Townsite); 

3) Cameron Road (Collie Townsite); 

4) Gibbs Road (Collie Townsite); 

5) Paul Street (Collie Townsite); 

6) Palmer Street (Collie Townsite); Collie – Williams Road; and, 

7) Boys Home Road. 

Coalfields Road is constructed to State Highway standards and consists of two 3.5 metre wide 

lanes with 1.2 metre wide shoulders.  The zoned speed limit is generally 110 km/hr and the 

section between South Western Highway and Collie is provided with a number of overtaking or 

passing lanes. 

Throssell Street, Cameron Road and Gibbs Road are a continuation of Coalfields Road and run 

through the Collie Townsite.  Paul Street and Palmer Street are contiguous and form the start of 

the Collie – Williams Road and are located within the Collie Townsite also.  These roads vary in 

width through the townsite but generally provide at a minimum two 3.5 metre wide lanes.  Speed 

zones are restricted to between 50 and 60 km/hr. 

The Williams – Collie Road and Boys Home Road are local roads with two 3.5 metre wide lanes 

and 1.2 metre shoulders.  Speed zones are varied along both roads. 

The route through the Collie Townsite is shown on Figure 2 over. 
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Figure 2 – Townsite route. 

 

Traffic counts were obtained from the Shire of Collie and Main Roads WA for the routes intended 

to be used for the transport of construction materials. 

Current count information including vehicles classifications are shown on Table 1 below. 

Vehicle classes (by percentage) ROAD DAILY 

TRAFFIC 1 2 3 4 5 6 7 8 9 10 11 12 13 

Coalfields Road 
east of South 
Western Highway 

3,400 83.8 2.9 4.3 1.6 0.6 0.2 0.5 0.4 1.2 1.1 1.4 0.1 1.8 

Coalfields Road 
west of Wellington 
Dam Road 

4,380              

Coalfields Road 
east of Prinsep 
Street north 

7,600              

Coalfields Road 
west of Patterson 
Street 

6,740              

Williams Collie 
Road 

463 80 7 5.0 1.0 0.2 0.5 0.4 0.6 0.8 2.3 2.2 - - 

Boys Home Road 84.0 3.0 4.0 3.0 0.3 0.0 0.0 0.7 0.5 0.5 5.3 - - - 

Table 1 – Existing Average Weekday Traffic (AWT). 

Vehicle classes refer to the following vehicle types: 
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 Class    Description       

 1   Short wheel base (Car, Van, Wagon). 

 2   Short wheel base – towing (Boat, Caravan, Trailer). 

 3   Two axle truck or bus. 

 4   Three axle truck or bus. 

 5   Four axle truck. 

 6   Three axle articulated vehicle.  

 7   Four axle articulated vehicle. 

 8   Five axle articulated. 

 9   Six axle articulated vehicle. 

 10   Double or Heavy truck and trailer. 

 11   Double Road Train. 

 12   Triple Road Train. 

 13   Unknown. 

Traffic on Coalfields Road in the vicinity of the Collie Townsite, where the higher level of traffic 

is expected, is spread over the 24 hour period as detailed on Table 2 below. 

Time 
Vehicles (Combined 

flow). Percentage 

0000-0100 25 0.3% 

0100-0200 13 0.2% 

0200-0300 7 0.1% 

0300-0400 6 0.1% 

0400-0500 21 0.3% 

0500-0600 79 1.1% 

0600-0700 287 3.9% 

0700-0800 307 4.2% 

0800-0900 606 8.3% 

0900-1000 462 6.3% 

1000-1100 489 6.7% 

1100-1200 489 6.7% 

1200-1300 529 7.2% 

1300-1400 487 6.7% 

1400-1500 478 6.5% 

1500-1600 726 9.9% 

1600-1700 612 8.4% 

   

1700-1800 516 7.1% 

1800-1900 417 5.7% 
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Time 
Vehicles (Combined 

flow). Percentage 

1900-2000 287 3.9% 

2000-2100 168 2.3% 

2100-2200 140 1.9% 

2200-2300 87 1.2% 

2300-2400 60 0.8% 

Total  7298  

Table 2 – 24 hour traffic pattern. 

3. Future traffic generation and impacts. 

3.1. Traffic generation. 

Generation from the proposed site will comprise traffic generated during construction and then 

ongoing traffic generated as part of normal operations.  As traffic impacts are predicted to be 

potentially significantly greater during construction than during operation, assessment is based on 

the construction phase.  Identification of issues under the construction traffic load and addressing 

those issues will also address the lesser impacts associated with the operational traffic. 

Forecast traffic generated during construction is shown on Table 3 over and is based on the 

following: 

• Unless noted, traffic numbers are vehicles per month;       

• Concerning semi-trailers, 50% of the monthly semis could be expected to arrive during the 

10 days following a ship arrival.  This will give the peak daily rate for EPC semis; 

           

• Concerning trucks and light vehicles, these are more uniformly distributed during the 

month.  Assume a peak daily of 1.5 times the equivalent monthly rate;    

• Non EPC activities mostly involve the laying of water pipelines, with access from the 

Coalfields Road.  On-Site non-EPC activities include owner's visits, PR, Western Power 

visits and other government inspections;        

• The traffic associated with work Western Power Corporation may do on high voltage 

inter-connections will be the subject of a separate referral and for this analysis, no WPC 

construction traffic has been allowed for; 
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• The traffic associated with the ongoing operations of Collie A power station has not been 

included in the analysis.  
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Traffic Arrival Data during Collie B Power Station Construction Period 
Year 2006 2007 2008 
Calendar Month 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 

Semi- trailers for EPC Boiler 
Deliveries (Ref: Yamamoto 17/11) 

0 0 0 0 0 80
 

80
 

40
 

40
 

40
 

40
 

60
 

60
 

60
 

70
 

70
 

50
 

70
 

70
 

70
 

70
 

70
 

40
 

20
 

0 0 

Semi-trailers for EPC Turbine 
Deliveries (Ref: Yamamoto 17/11) 30

 

30
 

30
 

30
 

30
 

30
 

30
 

30
 

30
 

30
 

30
 

30
 

30
 

30
 

40
 

30
 

30
 

30
 

30
 

30
 

30
 

30
 

20
 

10
 

10
 

0 

Trucks for EPC activities (Ref: 
Yamomoto 17/11 scaled for peak 
month & for 6 day/wk) 

10
9 

10
9 

10
9 

10
9 

10
9 

39
9 

39
9 

25
4 

25
4 

25
4 

25
4 

32
6 

32
6 

32
6 

39
9 

36
2 

29
0 

36
2 

36
2 

10
9 

10
9 

10
9 

10
9 

10
9 

10
9 

10
9 

Utes, Cars & Buses for EPC 
activities (Ref:  Yamamoto 17/11 
scaled for peak month & 6 day/wk) 

50
7 

50
7 

50
7 

50
7 

50
7 

1,
86

0 

1,
86

0 

1,
18

4 

1,
18

4 

1,
18

4 

1,
18

4 

1,
52

2 

1,
52

2 

1,
52

2 

1,
86

0 

1,
69

1 

1,
35

3 

1,
69

1 

1,
69

1 

1,
69

1 

1,
69

1 

1,
69

1 

1,
01

5 

50
7 

16
9 

16
9 

Trucks for Non-EPC activities  
(Ref:  IS/JC 22/11) 

    

       30
 

30
 

30
 

30
 

30
                         

Light vehicles for Non-EPC 
activities  (Ref: IS/JC 22/11) 13

3 

13
3 

13
3 

13
3 

13
3 

13
3 

13
3 

13
3 

13
3 

13
3 

13
3 

13
3 

13
3 

13
3 

13
3 

13
3 

13
3 

13
3 

13
3 

13
3 

13
3 

13
3 

13
3 

13
3 

13
3 

13
3 

peak daily semi-trailers and rigid 
trucks (trucks/day) 

8 8 8 8 8 28
 

28
 

18
 

18
 

19
 

19
 

25
 

25
 

25
 

28
 

25
 

20
 

25
 

25
 

11
 

11
 

11
 

9 8 7 6 

peak daily light vehicles (veh/day) 36
 

36
 

36
 

36
 

36
 

11
2 

11
2 

74
 

74
 

74
 

74
 

93
 

93
 

93
 

11
2 

10
3 

84
 

10
3 

10
3 

10
3 

10
3 

10
3 

65
 

36
 

17
 

17
 

Peak daily total vehicles (all types, 
veh/day) 44

 

44
 

44
 

44
 

44
 

14
0 

14
0 

92
 

92
 

94
 

94
 

11
8 

11
8 

11
8 

14
0 

12
8 

10
4 

12
8 

12
8 

11
4 

11
4 

11
4 

74
 

44
 

24
 

23
 

                         

Table 3 – Forecast Traffic Arrivals. 
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From the forecast movements, it is predicted that at worst the following additional arrivals will 

occur over a 24 hour period.  For increased traffic flow it has been assumed that each arrival will 

be matched with a corresponding return trip. 

VEHICLE CLASS.  

1 and 2 3 4 and 5 6 and 7 

ADDITIONAL ARRIVALS (24 HOURS). 88 24 22 6 

ADDITIONAL DAILY FLOW (24 HOURS). 176 48 44 12 
 

Table 4 – Predicted Vehicle Movements. 

Based on an assumed 8 hour standard work day, existing traffic patterns and assumed departure of 

large EPC deliveries, the maximum hourly increase in traffic by classes is predicted to be as 

shown on Table 5 below. 

Predicted increase by class Predicted change. Time 
Class 1/2 Class 3 Class 4/5 Class 6/7 

Total 
Current 
Traffic 

Predicted 
Increase 

Predicted 
Traffic 

% 
Change 

0000-0100 0 0 0 0 0 25 0 25 0.0% 
0100-0200 0 0 0 0 0 13 0 13 0.0% 
0200-0300 0 0 0 0 0 7 0 7 0.0% 
0300-0400 0 0 0 0 0 6 0 6 0.0% 
0400-0500 2 0 0 0 3 21 3 24 12.8% 
0500-0600 7 2 2 0 11 79 11 90 13.6% 
0600-0700 14 4 4 0 21 287 21 308 7.5% 
0700-0800 18 5 4 0 27 307 27 334 8.7% 
0800-0900 21 6 5 2 34 606 34 640 5.6% 
0900-1000 14 4 4 4 25 462 25 487 5.5% 
1000-1100 9 2 2 0 13 489 13 502 2.7% 
1100-1200 11 3 3 0 16 489 16 505 3.3% 
1200-1300 16 4 4 0 24 529 24 553 4.6% 
1300-1400 16 4 4 0 24 487 24 511 5.0% 
1400-1500 9 2 2 2 15 478 15 493 3.2% 
1500-1600 16 4 4 4 28 726 28 754 3.9% 
1600-1700 21 6 5 0 32 612 32 644 5.3% 
1700-1800 3 1 1 0 4 516 4 520 0.8% 
1800-1900 1 0 0 0 1 417 1 418 0.3% 
1900-2000 0 0 0 0 0 287 0 287 0.0% 
2000-2100 0 0 0 0 0 168 0 168 0.0% 
2100-2200 0 0 0 0 0 140 0 140 0.0% 
2200-2300 0 0 0 0 0 87 0 87 0.0% 
2300-2400 0 0 0 0 0 60 0 60 0.0% 

Table 5 – Predicted 24 hourly traffic. 

4. Impact Assessment. 
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4.1. Mid block flows. 

Based on the forecast traffic movements generated by the site, it is expected that at most, an 

additional 280 vehicle movements will occur along the haulage route each day.  This will increase 

24 hour flows through the Collie Townsite section of the route from the current level of 7,300 

vehicles to a maximum of approximately 7,600 vehicles. 

Based on forecast traffic patterns, it is expected that the increased traffic flow on the route will 

result in a peak hourly flow of approximately 750 vehicles.  The directional split will likely result 

in approximately 375 vehicles travelling in each direction 

 Midblock performance relies on maintaining an acceptable Level of Service (LOS) by ensuring 

that the capacity of the roadway exceeds demand, and unacceptable delays do not occur.  LOS is a 

qualitative measure that takes into account several criteria to describe the operational conditions 

of the traffic stream and the perception by drivers and their passengers.  It is widely regarded that 

a LOS in the range C to D is desirable in terms of design criteria. 

Austroads Guide to Traffic Engineering Practice, Part 2, Roadway Capacity indicates that for 

single lane uninterrupted flow, lane capacity without overtaking is about 1,800 passenger cars per 

hour.  More conservative estimates suggest that in order to maintain an acceptable LOS of C, lane 

capacity should be taken as 1,200 vehicles per lane per hour.  As predicted flows are significantly 

below this threshold performance is expected to be acceptable. 

4.2. Intersection performance. 

At intersections carrying light crossing and turning movements, the capacity of the intersection 

can generally be assessed from the major stream volume and the required critical acceptance gap 

and the follow up headway.  Critical intersections on the route are primarily those encountered 

through the Collie Townsite. 

Assuming a peak major stream volume of 750 vehicles per hour and no channelisation or separate 

turning lanes, and a critical acceptance gap of 5 seconds and a follow up headway of 3 seconds, it 

can be determined that the practical absorption capacity of an intersection would be 

approximately 400 vehicles. 

As the hourly flow on any side road entering the transport route is not expected to be more than 

100 vehicles per hour, intersection capacities are expected to be adequate. 
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As a number of semi trailer transport vehicles will be using the route, the geometry of road 

intersections where vehicles are undertaking turns must be adequate for the type of vehicle. 

Within the section of transport route being considered, vehicles will be required to make the 

following turns: 

• Left into Paul Street from Gibbs Road; 

• Right into Boys Home Road from Williams – Collie Road; 

• Left into Williams – Collie Road from Boys Home Road; and, 

• Right into Gibbs Road from Paul Road. 

The Paul Road – Gibbs Road intersection is a three leg channelised intersection with a dedicated 

left turn lane from Gibbs Road into Paul Street and provision for through traffic to pass right 

turning traffic from Gibbs Road into Paul Street. 

Preliminary modeling using the Autotrack software and aerial photographs of the intersection 

indicate that standard semi trailer trucks can make the movements satisfactorily as shown on 

Figure 3 below. 
PA

U
L 

ST
R

EE
T

GIBBS ROAD

Figure 3 – Turning movements by semi trailer at the Gibbs Road – Paul Street intersection. 

As base plans were not available of the Williams – Collie Road  - Boys Home Road intersection, 

turning paths were not tested.  Not withstanding this an inspection of the intersection indicates 

that the pavement widths and sweep radii should permit turning movements to be undertaken, 

although cross lane movements are likely to occur.  
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4.3. Safety Impacts. 

In order to assess any potential safety impacts, the route from the power station site through to the 

commencement of Coalfields Road at the western extremity of the Collie Town site was audited 

and observations recorded.  A summary of the inspection is shown on Table 3 below.  The section 

of the transport route through the Collie Town site is also shown on figure 4 over. 

Distance from 
start point in 
kilometres. 

Feature Comment – recommendation. 

00 Gate to Western Power site on Boys Home Road  

 Boys Home Road consists of a 7.0 metre wide 
carriageway with marked centreline. No edge 
lines are marked however edge delineation is 
provided in the form of guideposts with 
reflective markers.  The road is subject to a 90 
km/hr speed limit. 

The horizontal and vertical geometry is 
consistent with the zoned speed limit and no 
deficiencies were identified.  The section of road 
reviewed is capable of accommodating predicted 
traffic levels without an unacceptable lowering 
of roadway efficiency or introduction of 
unacceptable hazards.  No modifications to the 
road are required. 

2.7 Intersection Ahead warning sign. Sight distance to the intersection is satisfactory 
and advanced warning signage is adequate. 

2.9 Intersection of Boys Home Road and Williams – 
Collie Road. 

 

 The intersection is controlled by a Stop sign and 
has a bi-directional hazard marker erected 
opposite the terminating leg of the intersection.  
Line marking is provided on all intersection 
legs. 

At the intersection the Williams – Collie Road 
consists of 2 X 3.5 metre wide westbound lanes 
(one an overtaking lane) and 1 X 3.5 metre wide 
eastbound lane. 

 

Definition of the intersection is satisfactory and 
all necessary line marking and signage is 
installed.  The holding line on the intersection is 
faded and remarking is recommended. 

Sight distance to the east may be affected by the 
position of a power pole, however this is not 
considered to pose and unacceptable hazard.  

No modifications to the intersection are 
considered necessary. 

 The Williams – Collie Road has linemarking 
and guideposts installed. 

The zoned speed limit is 110 km/hr 

The horizontal and vertical geometry is 
consistent with the zoned speed limit and no 
deficiencies were identified.  The section of road 
reviewed is capable of accommodating predicted 
traffic levels without an unacceptable lowering 
of roadway efficiency or introduction of 
unacceptable hazards 

3.8 Junction right. No issues identified. 

4.3 Junction right. No issues identified. 

4.5 Overtaking lane ends.  The Williams – Collie 
Road reverts to 2 X 3.5 metre lanes with 0.6 
metre wide sealed shoulders. 

Standard merge geometry and signage is 
provided.  No issues identified. 

6.0 Junction right. No issues identified. 
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Distance from 
start point in 
kilometres. 

Feature Comment – recommendation. 

7.0 Junction Left.  Speed zone reduced to 80 km/hr. No issues identified. 

7.6 Junction Left.  Speed zone reduced to 60 km/hr. No issues identified. 

7.8 “Steep Descent – Trucks use Low Gear” sign Provided correct driving practice is followed the 
steep descent should not pose a hazard to 
construction traffic as most heavy haulage 
vehicles will descend without loads.  Drivers of 
heavy haulage vehicles should be made away of 
the steep descent hazard. 

8.0 Junction left – start of kerb left. No issues identified. 

8.2 Start of kerb right. No issues identified. 

8.3 “Reduce Speed” sign plus “Crossroads” sign 
plus curve advisory sign with 45km/hr speed 
advisory sign. 

Provided correct driving practice is followed the 
sharp curve should not pose a hazard to 
construction traffic.  Drivers of vehicles should 
be made away of the hazard as part of induction. 

8.5 Junction Left and sharp curve.  Chevron 
Alignment Markers fitted. 

No issues identified. 

8.7 Kerbing right ends.  

9.1 Cross road. No issues identified. 

9.3 “Curve left” advisory sign.  The curve may pose potential hazards to drivers 
unfamiliar with the road.  Consideration should 
be given to the need for installing and advisory 
speed drop tag on the existing sign. 

9.6 Cross road, Pedestrian crossing sign. No issues identified. 

9.7 Rail Crossing. All necessary signage and delineation is 
provided.   Adequate approach sight distance is 
available. No safety issues identified. 

9.8 Cross road. No issues identified. 

10.0 Junction right, “T Junction” advisory sign. No issues identified. 

10.2 T Junction.  Junction is channelised and consists 
of dedicated left turn lane from Gibbs Road into 
Paul Street and widening to allow westbound 
through traffic on Gibbs Road to pass right 
turning traffic. 

Intersection layout, signage and delineation 
conform to design standards.  The intersection 
meets sight distance requirements.  No issues 
identified. No modifications to the intersection 
are considered necessary. 

10.4 Pedestrian crossing. No issues identified. 

10.5 Rail crossing sign.  

10.7 Rail crossing. All necessary signage and delineation is 
provided.  No safety issues identified. 

10.8 Junction left Speed zone sign (50 km/hr.) No issues identified. 

10.9 – 12.5   “Townsite” section of the route No issues identified. 
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Coalfields Road was also audited and this failed to identify any potential safety issues associated 

with the future use of the road by construction traffic. 

5. Summary. 

Assessment of the proposal indicates that impacts attributed to the increase in traffic numbers and 

vehicle types associated with the construction of the Collie B Power Station are predicted to be 

small and manageable, and that the performance of the road network will not be unacceptably 

compromised. 

Assessment also concluded that no elements of the road environment along the transport route are 

likely to contribute to the unsafe operation of the road network under construction traffic. 

Traffic impacts associated with the operation of the Power Plant are likely to be measurably less 

than those associated with construction traffic, and as construction traffic is predicted not to 

impose unacceptable impact, it follows that the impacts associated with the operational phase will 

also be low and acceptable. 
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Figure 4 – Transport route through Collie. 




