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AN INVITATION TO COMMENT ON THIS
CONSULTATIVE ENVIRONMENTAL REVIEW

The Environmental Protection Authority (EPA) invites people to make a
submission on this proposal.
The Consultative Environmental Review (CER) proposes the establishment of the
Geraldton Steel Plant for the Mid West Iron and Steel Project at Oakajee to the
north of the City of Geraldton.
in accordance with the Environmental Protection Act, 1986 a CER has been
prepared which describes this proposal and its likely effect on the environment.
The CER is available for public review for up to four weeks from 3 March to
31 March 1997.
After receipt of comments from Government agencies and from the public the
EPA will prepare an Assessment Report with recommendations to the
Government, taking into account issues raised in public submissions.
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 and may be quoted in full or in part in each report
unless specifically marked confidential.
Submissions may be fully or partially utilised in compiling a summary of the issues
raised or where complex or technical issues are raised, a confidential copy of
the submission (or part of it) may be sent to the proponent.
The summary of issues is normally included in the EPA's Assessment Report.
Why not join a group?
If you prefer not to write your own comments, it may be worthwhile joining a
group or other groups interested in making a submission on similar issues.
Joint submissions may help to reduce the work for an individual or group, while
increasing the pool of ideas and information.
If you form a small group (up to ten 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 CER 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 items in the review document:

o

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

Points to keep in mind
By keeping the following points in mind, you will make it easier for your submission
to be analysed:
Attempt to list points so that the issues raised are clear. A summary of your
submission is helpful.
Refer each point to the appropriate section, chapter or recommendation
in the CER.
If you discuss different sections of the CER, keep them distinct and
separate, so there is no confusion as to which section you are
considering.
Attach any factual information you wish to provide and give details of the
source. Make sure your information is accurate.
Remember to include:
your name,
your address,
the date, and
whether you want your submission to be confidential.
The closing date for submissions is:
31 March, 1997
Submissions should be addressed to:
Environmental Protection Authority
8th Floor, Westralia Square
141 St George's Tce
PERTH WA 6000
Attention: Mr Henk Van Der Wiele

Alan lingay & Associates
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SUMMARY
1.

Background

This Consultative Environmental Review (CER) describes a proposal by An Feng
Kingstream Steel to establish the Geraldton Steel Plant (GSP). The plant will
produce 2.4 million tonnes per annum (MPA) of steel slab and billet, and will be
located in the Oakajee Industrial Estate in the Shire of Chapman Valley near
Geraldton.
In particular, the CER provides a description of the GSP and the steel making
process and an analysis of the environmental and social implications of the
Project. The GSP initially will be supplied with iron ore from the Tallering Peak
deposit in the Shire of Mullewa and subsequently from other An Feng Kingstream
Steel deposits in the Mid West Region. A separate environmental assessment
(Notice of Intent) has been prepared for the Tallering Peak iron ore mine.
The Mid West Iron and Steel Project (which includes the GSP and also the iron
ore mines) will provide major benefits at the National, State and particularly the
local level in terms of revenues, expenditures and employment. Export earnings
from the sale of steel will be among the highest for any single industry in Western
Australia. The Project will therefore contribute positively to the balance of
payments and to reduction of the national debt.
The Federal government will also receive major revenue in terms of company
tax, personal income tax from employees, and other taxes and duties. Similarly,
the State of Western Australia will receive direct payments from the project in
the form of taxes and royalties.
At the local level, the project will provide economic stimulation and
employment in the Mid West Region, particularly in the City of Geraldton and
the Shires of Chapman Valley and Mullewa.
Capital expenditure for construction of the GSP alone will be in the order of $1.4
billion. There will be significant opportunities for individuals and companies in the
Mid West Region to be involved in the construction of the GSP and an average
of about 1290 people will be employed during the 3 year construction period.
In the operational phase, the GSP will employ about 600 people. A further 140
people will be employed at the Tallering Peak mine site, and an additional 80
people will be employed for transport and other support activities. It is
estimated that about 450 of the employment positions will not require previous
experience in the steel industry and therefore these will be open to residents of
the Mid West Region.
The Project will also provide improvements to infrastructure and services which
will be of benefit to the general community particularly in the Shires of Mullewa
and Chapman Valley where there has been a decline in population in recent
years.
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The Geraldton Steel Plant (GSP)
The GSP will have several main components as follows:
16

A Pellet Plant in which the majority of iron ore is converted to pellets
suitable for direct reduction.
Two Direct Reduction Plants in which pellets and lump ore are converted
to Direct Reduced Iron (DRI) using natural gas.
Two Melt Shops containing a total of three Electric Arc Furnaces (EAF)
and three Ladle Furnaces (LF), which produce liquid steel using the DRI
plus other additives.
Three casters in which the liquid steel is cast into slabs and billets.
Handling and storage facilities for incoming materials, for products at
various stages of the process, and for outgoing steel slab and billets and
wastes.
An open cycle gas turbine Power Station.
Water and wastewater treatment facilities and cooling towers.
A Cryogenic Oxygen Plant.
Administration and maintenance facilities.

3.

Environmental Performance

A summary of the key issues relating to the environmental performance of the
GSP, including a consideration of separate plant components, is provided in
Tables Al andA2.
In terms of key issues (rable A2), the environmental performance of the plant is
as follows:
The ground level concentrations of all atmospheric emissions will comply
with current ANZECC/NHMRC guidelines for residential areas.
Noise levels from the plant will comply with existing and proposed
regulations at the nearest residences.
Solid wastes will either be recycled or transported back to the associated
iron ore mines for disposal. There will be no liquid wastes released from
the site
Transport of Inputs and products by a combination of rail and road will
comply with generally applied noise guidelines.

A961 16:Mld West Iron & Steel CER - Oakajee

11

1AJan Tingay & Associates

The visual impact of the plant will be minimised by the topography and
vegetation on the boundary of the Industrial Estate, and also through the
establishment of landscaped buffers along the plant boundary.
TABLE Al
ENVIRONMENTAL CONSIDERATIONS FOR PLANT COMPONENTS
Component
Pellet Plant

Environmental Impact
Dust Emissions

NO2 emissions)
CO2 emissions)
SO2 emissions)

Method of Management
Fully enclosed building, Dust
extraction to bag house.

AD plant emissions comply with
national & International
guidelines. Additional methods
for decreasing emissions will be
considered during the detailed
design phase. 1
Noise attenuation measures will
be Incorporated into the
detailed design of the plant.

Noise
Direct Reducllon Plant

NO2 emissions)
CO2 emissions)

Dust emissions
SO2 emissions
Meitshop:
Electric Are Furnace)
Ladle furnace
)
Casters
)

Noise

NO2 emissions)
CO2 emissions)

Dust emissions

A961 1ó:Mld West Iron & Steel CER - Oakc4ee

All plant emissions comply with
national & International
guidelines. Additional methods
for decreasing emissions will be
considered during the detailed
design phase.
Emissions are low and will not
significanhly impact on ground
level concentrations.

Noise attenuation measures will
be Incorporated into the
detailed plant design.
All plant emissions comply with
national & International
guidelines. Additional methods
for decreasing emissions will be
considered during the detailed
design phase.
Dust extraction to baghouse. All
collected dust recycled to pellet
I plant

Alan lingay & Associates

Power Station

NO2 emissions

Gas turbines will be rated to
achieve 42pprnv of NO

CO2 emissions

Addlilonal methods for
decreasing emissions will be
considered duiing the detailed
design phase.

Noise

Noise attenuation measures will
be incorporated Into the
detailed design of the plant.

Although all plant emissions will comply with notional and international guidelines
for the protection of public and environmental health, An Feng Kingstream Steel
are currently examining options for further reducing plant emissions. It is
anticipated that any further reductions will be achieved at the detailed design
phase, and will be specified in the Environmental Management Plan that An
Feng Kingstream Steel has committed to prepare (Proponent Commitments 5
and 6; refer Section 13).
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Issue

Objective

Social Surroundings
Road & Roll
Ensure that the
Impacts,
health & amenhly
Including
of surrounding
ImplIcations
residents is not
for the Port of unduly affected
Geraldton
by rood/roll
traffic
movements,

Proposal
Characteristics

Impact

Comment on
Impact

Proponent
Commitment

Rail transport of Iron
ore to the GSP from
TaIloring Peak. Road
or rail transport
between the GSP and
the Port of Geraldton
for the first ten months
followIng plant
commissioning for
steel product. Road
transport for the life of
the project for solid
Inputs Imported
through the Port of
Geroldton.
Remainder of solid
Inputs transported to
site by rail,

Roll transport
between the
TaIloring Peak mine
site and the GSP is
not anticipated to
impact on the
surrounding area
due to the low
frequency of trains,
The Oakajee Spur
line will be
designed to ensure
that Impacts at the
dosest residents are
minimised. Road
transport between
the GSP & the Port
of Geroldton can
be managed on
the exlsllng route,
with noise levels
wh1tn existing
criterIa.
I

The
transportation of
Iron ore to the
GSP will have
minimal Impact
on the
surrounding
social
environment. The
movement of
steel product
between The
Port of Geroldton
& the GSP will
temporarily
Increase road or
roil traffic Into
Geraldton. and is
not expected to
have significant
Impacts on the
existing residents.

See commitments
relating to air
emissions, dust &
particulate
emissions, and
noise.

___

4. Commitments
The proponent has made a number of commitments in this CER that relate to
the management and monitoring of potential environmental impacts from plant
operations. A summary of these commitments is provided in Table A3, It is
expected that these commitments will become binding conditions as part of the
environmental approval from the Minister for the Environment. In summary, the
commitments include the following:
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Transport

5.

-

To identify
noise sensitive
premises along
transport routes
and identify
necessary
noise
attenuation
measures.

Proponent will
ensure that a
study of noise
sensitive premises
along Identified
transport routes is
conducted.

Pilorto
Main Roads
commissioning Western
Ausl'raiia/DEP

Provision of study
findings and
recommendations
to the DEP.

Conclusions

The information presented In this CER demonstrates that the construction and
operation of the Geraldton Steel Plant can be achieved without significant
environmental impacts.
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1.

INTRODUCTION

1.1 Background
This Consultative Environmental Review (CER) provides an analysis of the
environmental implications of establishing and operating a steel plant at
Oakajee, to the north of Geraldton in Western Australia. The steel plant is part of
the Mid West Iron and Steel (MWIS) Project, which also includes iron ore mines,
initially at Tallering Peak, located to the north of the town of Mullewa, and in the
future at other locations in the Mid West Region.
The proposed location of the steel plant has changed as the MWIS Project has
evolved. Initially, investigations were conducted into locating the plant at
Tallering Peak, close to the initial proposed mine site. It was determined
however, that this option would involve substantially higher establishment and
operation costs than locations closer to the coast.
The project owners therefore decided to locate the steel plant at the Narngulu
Industrial Estate to the south-east of Geraldton. This site was chosen because it
was already zoned for industrial use, it was connected to infrastructure, service
corridors were in place, and it was close to the Port of Geraldton through which
steel could be exported.
In October 1996, however, during negotiations for a Ratified Agreement Act for
the MWIS Project, the Government of Western Australia required the proponents
to investigate the feasibility of locating the steel plant at Oakajee. The
Government considers that the steel plant at this site would provide the nucleus
and stimulus for the creation of a new industrial estate which would serve the
potential needs of the Mid-West Region for the foreseeable future. It also
believes that the amount of zoned industrial land currently available at the
Narngulu Industrial Estate may limit the potential for expansion of the steel plant
in the future.
The Government considers that a further advantage of the establishment of an
Industrial Estate at Oakajee is the proximity of the Estate to the coast. This
provides the opportunity for the development of a deep water port to serve the
industrial estate and other users. The existing Port of Geraldton has limited depth,
and therefore can only accommodate relatively small ships. Expansion of the
existing port would also be difficult and expensive and transport infrastructure
also would have to be substantially upgraded if larger ships and cargoes were to
be handled.
Providing a deepwater port for the Mid-West Region has been a goal of
successive governments over many years. Such a port would provide economic
advantages to existing exporters and importers, and would be an essential
requirement for any industries or mining projects which are dependent on largevolume exports or imports.
A deep water port is not a necessity for the export of steel products and it was
the intention to use the existing Port of Geraldton if the plant was located at
Narngulu. Costs associated with shipping and the transport of steel product to
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the port, however, would be substantially improved if steel products could be
loaded onto larger ships and if the distance between the plant and the port was
minimised, as would be the case with a deepwater port located at Oakajee.
The owners of the MWIS Project therefore have advised the Government of
Western Australia that they will locate the project at Oakajee if there is a definite
commitment by Government or a private operator to construct a deep water
port which would be operational within one year of commissioning of the steel
plant. The owners have also requested that the relocation of the steel plant to
Oakajee should be approximately cost-neutral relative to locating the plant at
Narngulu.
For Its part, the Government has stated publicly that it is prepared to commit to
the construction of a deep water port, or to seek a private operator, on receipt
of advice that the MWIS Project definitely will proceed, and provided that such
factors as the estimated costs and potential environmental impacts of the port
are not deemed prohibitive. The Government has also commenced design and
other assessments for a port to determine its feasibility.
Another major advantage for the MWIS Project of locating the GSP at Oakajee Is
that the site offers greater potential for expansion of the plant and the
establishment of associated industries should there be future commercial
opportunities.
Should either the steel plant or the deepwater port not prove feasible at
Oakajee, then the proponents will continue with their plans to construct the steel
plant at Narngulu.
As a result of the Government's requirements in the proposed Agreement Act,
the owners now require environmental approval for the steel plant at the
Oakajee site. This Consultative Environmental Review (CER) constitutes the
application for that approval. The Government is also simultaneously applying for
environmental approval for the deep water port at Oakajee through the Minister
for Resources Development.
1.2

Previous Environmental Impact Assessment

In 1994, Kingstream Resources N.L. and Pavilly Pty Ltd referred a proposal for the
construction of a steel plant at the Narngulu Industrial Estate in the Shire of
Greenough to the Environmental Protection Authorily (EPA). The steel plant was
to produce 1.0 MIPA of rolled coiled steel from iron ore mined at Tallering Peak
north of Mullewa.
The EPA determined this approval should be formally assessed and subsequently
the proponents prepared a Public Environmental Review (PER) to describe the
steel plant and its environmental Implications (Alan Tingay & Associates, 1995).
After reviewing the PER and public submissions, the EPA recommended that the
steel plant be approved (EPA. 1996), and the Minister for the Environment
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subsequently issued a statement on 17 April 1996 that the proposal may be
implemented subject to conditions.
A Notice of Intent for the proposed mine site at Tallering Peak was also prepared
and approved by the Department of Minerals & Energy (DME).
During the preparation of the PER, Kingstream Resources N.L. & Pavilly Pty Ltd
sought joint venture partners for the project. A 1.5 MIPA feasibility study also was
completed in December 1995, demonstrating the viability of the project.
On 17 May 1996, Kingstream Resources N.L. signed a Heads of Agreement with
the An Feng Steel Co., Ltd. from Taiwan to form the An Feng Kingstream Steel
joint venture. Under this agreement, the An Feng Steel Co., Ltd. requested that
the feasibility of a steel plant capable of producing 2.4 MTPA of slab steel be
investigated. This represented an increase in production and a change in
product from the original proposal.
The EPA determined that this increase in production should be formally assessed,
and subsequently set the level of assessment at a CER. This document was
produced, and released for public comment on 19 August 1996. The proposal is
currently being assessed by the EPA (as of February 1997).
The proponents also submitted to the DME a NOl for an additional iron ore mine
at Koolanooka near Morawa.
1.3

The Environmental Impact Assessment Process

The environmental impact assessment process in Western Australia is specified
by the Environmental Protection Act, 1986 and is illustrated in the flow chart
presented in Figure 1. The Act requires the proponent to notify the DEP/EPA of
any proposal which may have significant environmental implications. The
DEP/EPA then determines whether the proposal should be formally assessed. If a
decision is made for a formal assessment, the DEP/EPA requires the proponent to
prepare a detailed account of the environmental implications in a report such
as the present Consultative Environmental Review.
After the CER has been prepared, it is reviewed by the DEP to ensure that it
provides sufficient detail and a comprehensive coverage of issues. When this
has been established, the CER is released for a public review period. In the
present case, this public review period extends for four weeks. During this period
any person may make a written submission to the DEP/EPA on any aspect of the
proposal. At the end of the public review period, a summary of submissions is
supplied to the proponent by the DEP and a response is sought.
The DEP then begins its assessment of the development proposal taking into
account the CER, the public submissions, the response by the proponent to the
submissions, and any other relevant information.
The EPA then considers the advice of the DEP and publishes a final analysis of
the proposal in the form of an Assessment Report. This Assessment Report
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includes recommendations to the Minister for the Environment as to whether the
proposal is acceptable and what conditions should be imposed in order to
ensure satisfactory environmental performance. Ultimately, the Minister for the
Environment decides whether the Project should proceed and sets legally
binding conditions.
Interested parties can appeal to the Minister about the content of the EPA
Assessment Report or any of its recommendations during a specified appeal
period.
The environmental assessment process is designed to enable members of the
public to obtain details of the proposal and to formally comment on any matters
of interest to them. These inputs are required within the specified public review
period and are considered by the DEP/EPA together with technical assessments
provided by expert staff of the DEP. The public is encouraged to provide written
comments to the DEP/EPA as part of the environmental assessment process.
The environmental assessment process also enables State Government Agencies
to consider in detail the implications of development proposals. These
considerations are based on technical assessments of the nature and extent of
changes to the existing natural and social environments, on proposed
management strategies designed to control or limit adverse changes, and on
monitoring programs designed to document and analyse the effectiveness of
such strategies.
1.4

How to Make A Submission

The EPA invites written submissions from the public on this CER and the proposal
to establish the GSP at Oakajee. The CER will be available for comment for a
period of four weeks. Such submissions will assist the EPA in the preparation of its
assessment of the proposal and must be submitted within the prescribed time
period. A guide for the preparation of submissions is included at the front of this
CER.
1.5

Proponent

The proponent for the project is Kingstream Resources N.L. acting as the
representative of the An Feng Kingstream Steel joint venture. The two
companies have publicly announced an intention to merge and it is possible
that the merger will be complete before the assessment of this PER is finalised. In
this case notice will be given to the EPA that the official proponent has
changed.
The registered office of Kingstream Resources N.L. is at:
Level 4.5, Bankwest Tower
108 St George's Terrace
PERTH WA 6000
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1.6

Community Consultation

Kingstream Resources N.L. has conducted an extensive consultation program for
the proposed steel plant and associated iron ore mines and infrastructure
throughout the Mid West Region for the establishment of the GSP at Narngulu.
This consultation program included a number of meetings with Local Authorities
(City of Geraldton, Shire Councils of Greenough, Chapman Valley, Mullewa and
Morawa), Government Agencies (Ministry for Planning, Geraldton Port Authority,
Westrail, Main Roads Western Australia, Deportment of Minerals and Energy),
and community interest groups (residents of Narngulu, Active Community
Environmentalists, Friends of Batavia Coast).
Representatives of the company have also frequently appeared on local
electronic medIa to discuss issues and many press releases have been made
and have been published in the local print media with respect to the location of
the GSP at both Narngulu and Oakajee.
It is considered that previous consultation in relation to the MWIS Project has
ensured that people within the Mid-West Region are familiar with the details of
the project.
It is also intended to initiate a further consultation program during the public
review period for this CER. This will aim to provide specific details relating to the
establishment of the GSP at Oakajee, and will focus on persons with particular
interest in this area. These will include the Shire of Chapman Volley, the Friends
of Batavia Coast, existing residents and the Northern Coastal Professional
Fishermen Association,
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2.

DESCRIP11ON OF THE GERALDTON STEEL PLANT

2.1

Location and Landowners

The proposed location of the steel plant is at Oakajee, approximately 23km
north of the City of Geraldfon in the Shire of Chapman Valley and the Mid West
Region of Western Australia. The regional location is shown in Figure 2.
The steel plant site is located within an area identified as a potential industrial
estate in the Geraldton Region Plan and more recently by LandCorp (Dames &
Moore, 1994). The boundaries of the proposed industrial estate and the site
boundaries for the steel plant are shown in Figure 3.
The core of the proposed industrial estate lies between the Oakajee River to the
north, the Buller River to the south, the coast to the west and the North-West
Highway to the east. It has an area of approximately 1 000ha and comprises
various freehold parcels of land in private ownership.
The closest residents to the GSP are located within the buffer zone of the
proposed Industrial Estate. One house is located approximately 750m to the
east of the proposed plant site, whilst the other is located approximately 50m to
the south east of the plant site. It is understood that LandCorp are currently
seeking to acquire these properties.
The next nearest residences are several houses to the east of the North West
Coastal Highway. The closest of these is approximately 1 km from the plant site,
but all of these houses are generally within about 500m of the potential
alignment of a railway to the proposed Industrial Estate.
2.2

Layout of the GSP

The Government has announced an intention to purchase the necessary land
for the industrial estate through LandCorp and it is assumed that this will occur
during the first half of 1997.
The proposed steel plant will occupy an initial lot approximately 200ha in extent,
but the owners also intend to request an option to purchase adjacent land for
potential future expansion or development of associated industries.
The layout of the GSP at Oakajee is shown in Figure 4. The various major
components of the plant are aligned from east to west to facilitate the receival
of ore, production of steel, and export of product through the deepwater port.
The major components of the GSP comprise:
Handling and storage facilities for incoming materials (iron ore in the form
of lump, fines and concentrate, scrap steel, various additives including
quicklime, ferro-alloys and carbon).
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A Pellet Plant in which the iron ore fines are converted to pellets suitable
for direct reduction, and associated pellet storage areas.
Two Direct Reduction Plants in which the pellets and lump ore are
converted to direct reduced iron using natural gas as the reductant, and
associated DRI storage.
Two Melt Shops which contain a total of three Electric Arc Furnaces (EAF)
and three Ladle Furnaces (LF). The direct reduced iron pellets together
with various additives are heated in the EAF to create liquid steel, and
further adjustments to the composition of the liquid steel are then made in
the LF.
Two Casting Plants, located adjacent to the Melt Shops, in which the
liquid steel is cast into slabs and billets.
Other major components of the GSP include:
A product storage area where slabs and billets will be stockpiled prior to
export.
An open cycle gas turbine Power Station.
Water and wastewater treatment facilities and cooling towers.
A Cryogenic Oxygen Plant.
Administration and maintenance facilities.
Some of the major components will be totally enclosed, such as the Pellet Plant,
Melt Shop and Casting Plant while others will be partially enclosed for process or
environmental reasons. Components such as the oxygen plant, water treatment
facilities and cooling towers are standard industrial structures.
The layout of the GSP and each of its major components are described in more
detail in the sections below. The process descriptions provided are based on
the plant design as at February 1997. The overall process diagram for the plant is
provided in Figure 5, and schematic diagrams for the processes of each plant
component are provided in Figures 6 to 9.
It is possible that during the detailed design phase of the project certain plant
components may be modified for technical or commercial reasons. For
example, a decision is yet to be made as to the technology to be used for the
Direct Reduction Plant, ie. Midrex or HYL Ill.
It is not expected that any such changes will involve significant alterations to the
environmental data or the conclusions presented in this CER. However, the
DEP/EPA will be notified of any significant changes to the proposal as presented
here, and will therefore have an opportunity to determine its position with
respect to those changes.
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2.3

Iron Ore/Concentrate Receival and Storage

Iron ore concentrate, comprising 85% de-slimed fines with a size less than 1 mm
and 15% lump in the size range 10mm to 30mm, initially will be delivered from the
Tallering Peak mine site.
Unloading will occur within an enclosed shed with the use of rotary dumping rail
wagons, and the iron ore and concentrate will be discharged into a below
ground receival hopper. The hopper will be linked to an enclosed conveyor
system which will transfer the material to storage piles. Dust control measures will
also be installed at all transfer points.
A decision is yet to be made as to whether the stockpiles will be enclosed, as this
is dependant upon the technology used in the pelletising plant. However, if the
stockpiles are to remain open, water sprays will be installed to prevent nuisance
dust liftoff.
Recovery equipment and a further enclosed conveyor system will transfer the
iron ore fines from the storage shed into the Pellet Plant.
2.4

Process Description

2.4.1 Pellet Plant
The Pellet Plant will have the capacity to convert 2.7 MTPA of iron ore
concentrate to 2.8 MTPA of pellets.
In the Pellet Plant the iron ore fines are converted into spherical pellets. The
process essentially comprises two steps: formation of green pellets, and
subsequent hardening of these pellets.
Iron ore fines are conveyed from the stockpile facilities into the Pellet Plant, and
are directed into ball mills. Binding materials, such as clay, lime or organic
binders are also added. A ball mill is a large cylinder filled with steel balls. As the
cylinder rotates, the weight of the moving metal pulverises the iron ore fines and
binding materials.
Water is added either before or after milling, and the ground materials are then
fed into disc pelletising machines. As the discs rotate, a balling action occurs
which causes the ground material to agglomerate into 'green (unfired) pellets.
The green pellets are of low strength and have to be hardened for use in the
Direct Reduction Plant. The green pellets are discharged over the lip of the
rotating disc and pass through sizing equipment where undersize and oversize
pellets are returned to the pelletising machines. Green pellets of the required
size (9mm to 15mm diameter) are conveyed onto a travelling grate which
carries them at a constant rate through a furnace for hardening. The furnace
has four principal zones, in which drying, pre-heating, firing and cooling occur in
sequence.
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The drying stage has two components:
updraft drying, and
downdraft drying.
In updraft drying, the pellets are dried using air recycled from the later stages of
pellet cooling. Air, at a temperature of approximately 300°C, is diverted from
the cooling zone to the updraft drying zone. Here it is passed through the pellet
bed in an upward direction, which cools the air to a temperature of
approximately 50°C. The air then passes through a dust extraction system before
being discharged from the plant.
The pellets are then moved by the travelling grate into the downdraft drying
zone. Here, air is recycled from the pie-heating and firing zones, and is passed
through the pellets in a downwards direction. The air temperature prior to drying
is approximately 350°C, and drops to approximately 120°C as it passes through
the pellet bed. The air passes through the dust extraction system before being
discharged from the plant.
The next stage of hardening involves the pre-heating and firing of the green
pellets. Hot air, at a temperature of approximately 850°C, is redirected from the
cooling process into the firing and pie-heating zone by a hood which is located
above the cooling zone. The hot air is then mixed with hot combustion gases
which raise the temperature to 11000C in the preheatirig zone and 1300°C in the
firing zone. This gas/air mixture is produced in combustion chambers located on
both sides of the furnace and is directed by two fans through the pellets.
The hotter portion of the air leaving these zones, which Is at a temperature of
approximately 350°C, is then redirected into the downdraft drying zone as
described above, while the cooler portion which is at a temperature of
approximately 120°C passes through the dust extraction system and is
discharged to the atmosphere.
Once the pellets have been hardened by firing, they pass into the cooling zone.
Here, air from outside the plant is forced in an upward direction through the
pellets, causing the pellets to cool. The air stream is heated during the cooling
process, and is split into two streams due to pressure differences caused by the
hot pellets. The hotter stream is redirected into the firing and pie-heating
process, and the cooler air stream is redirected for updraft drying.
The hardened pellets, on discharge from the furnace, are transferred to a pellet
storage stockpile.
2.4.2 Direct Reduction Plant
The GSP will include two Direct Reduction Plants, each with the capacity to
produce 1.2 MFPA of direct reduced iron.
In the direct reduction process, oxygen in the pellets and lump iron ore is
removed to produce direct reduced iron with an iron content of approximately
90%.
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The direct reduction process described below is known as HYL Ill. In this
particular process, a reducing gas is first produced in a natural gas/steam
reformer and then this gas is passed through the pellets and lump iron ore to
produce the direct reduced iron.
The Midrex process is similar with respect to the reformation of gas, and the
extraction of oxygen from the pellets. Variations between the two processes
occurs in such factors as process temperatures and catalyst materials.
Process Description
In the reformer, natural gas is converted into water vapour, carbon monoxide
and hydrogen. The natural gas is pre-heated to approximately 370°C, and
mixed with superheated steam. The steam/gas mixture is then pre-heated to a
temperature of approximately 620°C, and is fed into the radiation section of the
reformer where it is reduced to water vapour, carbon monoxide, and hydrogen
in the presence of a nickel based catalyst. This occurs at a temperature of
830°C and a pressure of 7.8 bar.
The reformed gas is passed through a heat exchanger where its temperature
drops to about 300°C. The gas is then cooled further in a cooling tower to
remove excess water and is then reheated prior to being used in the ore
reduction process.
The conversion of iron ore into iron, which involves the removal of oxygen from
the iron ore, occurs in a shaft furnace type reactor. Pellets and lump ore in the
ratio of 85% pellets and 15% lump ore are transferred by covered conveyor belts
from storage areas and are fed into the top of the reactor. While it would be
advantageous to use all lump ore in the reactor, the lump ore is not strong
enough and breaks down during the reduction process. This is the reason for
using hardened pellets. However, a small percentage of lump ore assists in
reducing the tendency of the pellets to stick together during the reduction
process.
The reducing gas, which is at a temperature of approximately 930°C, is injected
into the reactor at the bottom of the reducing zone and passes up the reactor
shaft in counter flow to the descending pellets and lump ore. The hydrogen and
carbon monoxide components of the reducing gas react with the oxygen in the
pellets and lump ore to form water vapour and carbon dioxide respectively
which are discharged through the top of the reactor with residual reducing gas.
The combined gases leave the top of the reactor at a temperature of about
400°C. This top gas is then passed through a scrubber, where it is cooled to a
temperature of approximately 40°C. The scrubber also removes any dust and
water which has formed as a reduction product. The gas is then diverted
through a carbon dioxide removal system, which removes excess carbon
dioxide. The cleaned gas is then mbed with new reduction gas and recycled
through the reactor shaft. The excess carbon dioxide is used to pneumatically
convey the direct reduced iron to the Electric Arc Furnace (EAF), and is then
discharged to the atmosphere through the Melt Shop dust collection system.
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The reduced pellets and lump ore are continuously discharged from the bottom
of the reactor shaft at a temperature of approximately 600°C. From here, the
direct reduced iron is pneumatically conveyed (using the excess carbon
dioxide) directly to the EAF. When it is not possible to feed the reduced iron to
the EAF, such as during maintenance, it is directed to two refractory lined (high
temperature) holding bins which have a total storage capacity of approximately
20 hours' production.
2.4.3 Melt Shop
There will be two Melt Shops at the GSP (Figure 4). Meltshop 1 will contain two
Electric Arc Furnaces (EAF) and two Ladle Furnaces (LF), which will be used for
the production of slab steel. Meltshop 2 will have one EAF and one LF, which will
be used for the production of steel billets.
Electric Arc Furnace (EAF)
In the EAF, direct reduced iron together with scrap steel and other additives are
converted into liquid steel.
The formation of liquid steel is a batch process in which up to 190 tonnes of liquid
steel is formed and discharged from the EAF in an average time (tap to tap) in
the order of 81 minutes for cold direct reduced iron, and 67 minutes for hot
direct reduced iron.
The batch process commences with a charging bucket containing weighed
amounts of scrap steel, alloys such as ferromanganese and ferrosilicon, and
carbon being positioned above the open EAF. The charge is then dropped into
the furnace.
The roof and electrodes are then placed on the furnace and the electric power
turned on. An electric current is directed down a graphite electrode towards
the charge in the base of the furnace. The current then arcs from the electrode
to the charge, passes through the charge and then arcs up to another
electrode. Heat is generated by the arcs through the resistance to the electric
current between the electrodes and the charge.
When the electric power is turned on, direct reduced iron at a temperature of
approximately 600°C and lime is fed continuously into the EAF through a feed
pipe. The flow of direct reduced iron into the EAF is interrupted only when the
furnace is being charged with scrap steel and other additives, or when tapping
occurs.
The heat generated from the arcs begins to melt the charge, forming a pool of
molten metal in the base of the furnace. The remainder of the charge is melted
from the bottom up by heat convection from the pool of molten metal and from
above by heat from the arcs. Heating of the charged material is continued until
it is completely melted, and then the melt is superheated to a temperature of
approximately 1630°C.

A961 16:Mid West Iron & Steel CER - Oakajee

11

AJon Tingay & Assockfes

Acidic and basic processes can be used in the production of liquid steel. The
melt-down of direct reduced iron and scrap steel in the EAF will occur in a basic
environment as this process produces a cleaner and more consistent quality
steel and assists in the removal of residual sulphur from the melt. During meltdown, Impurities in the liquid steel rise to the surface and form a layer on top of
the liquid steel. This layer is referred to as the slag, and Is basic In composition
due to the addition of lime during charging.
Oxygen is introduced through a lance into the EAF during melt-down. The lance
is a water-cooled tube and oxygen is blasted at high pressure into the melt. The
oxygen reacts with carbon, introduced into the melt in the original charge, to
form carbon monoxide gas. The formation of carbon monoxide produces a
bubbling effect within the melt. This is referred to as the *carbon boiI and is an
essential feature of the steel making process as it promotes stirring within the melt
to assist in separating the slag and the steel. It also eliminates temperature and
concentration gradients within the liquid steel, as well as some of the hydrogen
and nitrogen present in the melt.
The injection of oxygen into the EAF also assists in the melt-down process due to
the heat generated as the carbon burns. Carbon is the principal element
removed by the oxygen, but other elements which are present in minor
quantities such as silicon, manganese, phosphorus and chromium are also
removed.
When the melt has reached the required temperature the power Is turned off
and the roof removed to enable tapping to be performed. The tapping process
involves the separation of the slag from the molten metal. The electrodes are
raised from the melt, the furnace is tilted, and the slag poured out into a slag pot
which is emptied by a mobile slag transporter into a slag stockpile.
The furnace is then tilted in the opposite direction to that for slag tapping, and
the liquid steel is drained from the furnace into a ladle using a slide valve at the
bottom of the furnace. This allows the separation of any remaining slag from the
pure metal. Tapping takes approximately three minutes.
The process is then repeated.
Gas and dust are extracted from the EAF while it is in operation via an off take in
the roof. After extraction, sufficient excess air is drawn into the off take to ensure
all combustible elements of the gas are burnt in a combustion chamber.
Following burning, the gas passes through a natural draft gas cooler and then is
directed to a central dry type bag filter plant where dust is removed before the
gas Is released to the atmosphere. Other gases emitted from the Melt Shop
during the process are collected in a canopy in the roof of the Melt Shop
building and are ducted to a central filter plant. The collected dust is stored in a
silo from where it is periodically transported to the Pellet Plant for conversion to
pellets.
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Ladle Furnace (LF)
The LF is essentially a mini-EAF and is used to free the EAF for further melting.
Temperature adjustment and trimming occurs in the LF. Trimming refers to the
addition of alloys in order to obtain the required steel grade. Argon is also
bubbled through the melt to ensure that the liquid steel is homogenous.
Following temperature adjustment and trimming the liquid steel is transferred in
the ladle to the Caster.
2.4.4 Caster
The casting process (Figure 9) used to produce steel slab is the same as that
used to produce steel billet. The type of product manufactured at the plant is
dictated by the type of mould used to cast the steel product.
Liquid steel is transferred to the casting floor in the ladle, which is placed by
overhead crane in a ladle turret. The ladle turret can carry two full ladles, each
ladle having a capacity of up to 160 tonnes, On the casting floor, the liquid
steel is poured at a controlled rate from the ladle through a refractory shroud
into a tundish. The shroud prevents the metal stream from absorbing oxygen and
minimises heat losses.
The tundish is a liquid metal reservoir and distribution system, and is essentially a
rectangular box of about 30 tonne capacity with a nozzle located in the
bottom. Tundishes are heated prior to use to minimise heat losses from the liquid
steel during the start of a casting sequence.
Liquid steel flows from the tundish at a controlled rate into a mould which forms it
into a cast slab. The mould is a box type structure made of a copper alloy with
water passages for circulating cooling water to absorb and remove heat from
the solidifying steel.
During casting the mould vibrates and casting powder is added. The use of flux
and vibration of the mould result in the production of cast slabs and billets with
excellent surface quality. Slab casting speed is between 2.8m and 5.5m per
second.
Beneath the mould are rollers which guide the strand of the hot solidifying slab or
billet as it emerges.
The slabs are cast in lengths of approximately 9-9.6m, about 210-250mm thick
and between 700mm and 1550mm wide.
The steel billet will be cast in two sizes. Forty percent of the product will be
between óm and 12m lengths, and 130mm by 130mm. The remaining 60% of
the product will be between 6 and 11 .8m long, with dimensions of 130mm by
170mm.
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2.5

The Power Station

The Power Station required to produce 2.4 MTPA slab steel is expected to
comprise four 123MW (ISO rating) open cycle frame 9E gas turbines (three
operating, one on standby).
The frame 9E gas turbine unit has basic dimensions of 35m by 9m by 1 6.5m high
with a 30m high stack height. A detailed description and discussion of emissions
from the power plant is provided in Section 6.
Power compensation equipment and a switchyard will be located adjacent to
the Power Station.
2.6

The Cryogenic Oxygen Plant

The Oxygen Plant will produce high purity oxygen, nitrogen and argon from the
atmosphere. Air in the atmosphere comprises approximately 78% nitrogen by
volume and 21% oxygen by volume with the remainder made up of argon,
water vapour, carbon dioxide and traces of rare gases.
Air Is initially filtered, and then passed into on air compressor. Carbon dioxide
and water vapour are then removed by passing the compressed air through a
bed of activated alumina and a molecular sieve, which absorb the water and
carbon dioxide respectively.
The cleaned air is cooled until it liquefies and then moves into an air separation
column, where the separation of oxygen, nitrogen and argon is achieved. The
column contains a series of perforated trays. The gas stream rises up the column
and passes through the perforated trays on which a layer of liquid is maintained.
The bubbles of gas passing through the trays are separated into oxygen and the
remaining components of air. The oxygen combines with the liquid on the trays,
which cascades down towards the bottom of the column. The remaining
components continue moving up the column.
The liquid in the bottom of the column has a concentrated liquid oxygen purity
in excess of 99.5%. This liquid is then pumped through a liquid oxygen pump,
which raises its pressure. It is then directed back through the heat exchanger,
where it is converted to a gas for use in the GSP.
The nitrogen which has risen to the top of the air separation column has a
concentration purity of approximately 99.99%. The nitrogen is heated to
ambient temperature in a heat exchanger prior to being directed for use in the
GSP.
Argon is removed from the middle section of the air separation column and is
then directed for use in the Melt Shop.
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3.

INPUTS TO THE GSP

3.1

Iron Ore

About 3.2M tonries of high grade iron ore will be delivered each year from the
Tallering Peak mine site to the GSP. This ore will comprise 85% fines of less than
10mm size and 15% lump in the size range 10mm to 30mm. The crushing and
screening of the iron ore to these specifications will occur at the mine site.

3.2

Other Solid Inputs

Other solid inputs to the GSP are as follows:
Scrap steel
356,889tpci
Quicklime
200,373tpa
Hydrated Lime
94,932tpa
Carbon
37,106tpa
Flux
26,4O4tpa
Refractory bricks
22.738tpa
Alloys
22,379tpa
Electrodes
6,318tpa
Casting Powder
840tpa
Hydraulic Fluid, Oil
and Grease
1 0,Oo3tpa
TOTAL

778,042tpa

The uses of the major commodities listed above are described in Section 2.
Of the solid inputs. An Feng Kingstream Steel consider that 1 70,000tpa of scrap
steel, the quicklime, hydrated lime, and the hydraulic fluid, oil and grease will be
sourced from within Western Australia. This means that 1 86,889tpa of scrap steel
will need to be sourced from outside Western Australia, however 50,000tpa of
this material will be supplied as return scrap from An Feng in Taiwan. Therefore,
only 1 36,889tpa of scrap steel will need to be supplied from other sources,
In additional to these solid inputs, a further 76,365tpa of steel waste generated
by the GSP will be recycled as scrap steel for use in the plant.

3.3 Water
3.3.1 Water Requirements of the GSP
The GSP will require a water supply of approximately 3.5 million cubic metres per
year (Mm3/yr) to produce 2.4 MTPA of slab steel. This is substantially less than the
original estimated volume for the production of 1.0 MTPA of hot rolled coil at
Namgulu. The substantial decrease in water demand is due to:
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The change in product from hot rolled steel coil to steel slab and billet. It is
necessary to water cool hot rolled steel prior to coiling, whereas slab and
billet do not require water cooling.
Alterations in plant design to incorporate air cooled heat exchangers with
closed water circuits wherever possible in place of evaporative cooling
towers. The proposed air cooling system is equivalent to that used in the
LNG plant associated with the North-West Shelf Gas Project near Dampier.
Under the terms of the draft Agreement Act, water will probably be supplied by
the Water Corporation from the Allanooka Borefield, which is also the main
water supply for Geraldton. During the preparation of the original PER for the
location of the plant at Narngulu, the Water Corporation advised that the
4.1 Mm3/annum of water required could be supplied from the borefield in a
sustainable manner. Therefore the reduced volume of water now required by
the plant can also be supplied in a sustainable manner from this resource.
An Feng Kingstream Steel also has the option under the draft Agreement Act to
develop its own water resource.
The majority of the water used in the plant will need to be of extremely high
quality (ie. deionised) and as such it will be necessary to install a water
treatment plant at the site. There may be limitations on the quality of water that
can be treated, and this may also limit the potential for the development of a
private borefield.
Irrespective of the source of water for the plant, whether it be from Allanooka or
a private borefield, it will be necessary to construct a dedicated pipeline to
service the GSP at OakaJee (Section 10.2).
3.3.2 Groundwater Protection
Groundwater flow at the proposed Oakajee Industrial Estate has previously been
investigated by Jim Davies & Associates (1993a & b) for the preparation of the
Industrial Estate PER. Further work was undertaken by Rockwater (1 996a & b) in
response to public submissions on that PER
Groundwater at the site forms a veneer within and above the bedrock-sediment
contact, and is recharged by rainfall. Flow is predominantly westward towards
the coast (Rockwater, 1996a).
The groundwater is locally contained in weathered bedrock and overlying
siltstone (unassigned). Chapman Group, Tamola sands, Tamala limestone, Safety
Bay Sand, alluvium and superficial sand. The strata are generally
interconnected, and groundwater passes between the individual units. Vertical
separation by clay and siltstone layers can occur, but this is considered to be of
minor extent and effect (Rockwater, 1996a).
Water levels at the site generally slope downwards to the west-south-west. Some
variations in groundwater levels are attributed to the topography and bedrock
configurations (Rockwater, 1996a).
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Groundwater levels in the central and north-eastern part of the proposed
Industrial Estate lie up to 30m above the upper surface of the granulite. In this
area, most of the Chapman Group is saturated, and the local water table lies
within the superficial sand. To the west and south, water levels lie quite close to
the upper surface of the granulite, with generally five to ten metres of saturated
sediment. In the southern area near the Buller River, the water levels lie over ten
metres below the top of the granulite, whilst in the coastal zone in the vicinity of
the GSP site, the thickness of the saturated aquifer above the granulite increases
westward, locally to more than 15m (Rockwater, 1996a).
Natural groundwater levels beneath the GSP site are between approximately
30m and 65m below the surface. Natural topography levels at the GSP site vary
from approximately 75m to 95m AHD. However, it will be necessary to level the
site to approximately 84m AHD to allow for development (Section 6.2), and the
groundwater will therefore be at approximately 1 9m below the surface following
plant construction.
Groundwater analyses were also undertaken by Rockwater (1996a). The
majority of groundwater under the proposed Industrial Estate is brackish, with
salinities ranging from 1 000mg/L to 3000mg/L total dissolved solids. Groundwater
salinity tends to be lower in the eastern side of the proposed Industrial Estate,
and Increases towards the west. The shallow groundwater was found to contain
a high percentage of calcium and bicarbonate in comparison to seawater, and
similar levels of magnesium.
Nitrate concentrations are variable, ranging from 2mg/L to 34mg/L, whilst total
Kjeldahl nitrogen levels varied from 0.2mg/L to 8.1 mg/L. The elevated levels of
both parameters were attributed to farming activities and contributions from
natural sources such as vegetation, nitrogen fixing bacteria, etc.
Total phosphorous levels ranged from less than 0.05mg/L to 0.1 mg/L. Rockwater
(1 996a) concluded that farming activities had not significantly elevated the
phosphorous content of the groundwater at the proposed Industrial Estate.
Rockwater (1996a) also evaluated contaminant travel from seven areas within
the proposed Industrial Estate ie. the potential for groundwater pollutants to be
carried via groundwater into the marine environment. Two of these areas,
namely six and seven, are in the vicinity of the proposed GSP plant site.
In Area Six, the Mid Western Sector, Tamala limestone and sand overlie the
water table to depths of 30m to 50m, with a saturated Tamala sand aquifer of
up to 1 2m. Groundwater flow in this area is south-south-westerly, with the flow
velocity calculated to be 182m/yr. Rockwater (1996a) concluded that any
contaminants in this area would be transported in the groundwater for distances
between 18 rn/yr to 1 46m/yr.
In Area Seven, the South-Western Sector, the first 1 5m below the water table Is
saturated siltstone. Above the water table, there is approximately óOm of
unsaturated overburden, Including 7m to 13m of Chapman Group siltstone
overlain by superficial sand. Groundwater flow is westward, with the flow velocity
calculated to be ibm/yr. On the basis that the 7m to 13m of Chapman Group
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siltstone above the water table would strongly retard the rate of vertical
infiltration of any contaminants towards the water table, Rockwater (1996a)
calculated that contaminant flow would be between 1 rn/yr and 8rn/yr.
The Rockwater analysis is of academic interest only for the present proposal as
there is expected to be at most minimal impact on groundwater in the area as a
result of the GSP's operations given the lack of wastewater discharge and
provisions for the management of stormwater. There will not be any wastewater
or other effluent stored in ponds at the site, therefore there will be no potential
for infiltration to groundwater from this source. Wastewater from such sources as
cooling circuits will be passed through a wastewater treatment system for reuse.
There will be no direct disposal of wastewater to ground at the site.
All storage tanks containing fuel and other liquids will also be fully bunded to the
requirements of the DEP and the Department of Minerals and Energy, and also in
accordance with Australian Standard AS1940:1993 (the storage and handling of
flammable and combustible liquids) such that there will be no potential for
groundwater contamination in the event of tank failure.
An Feng Kingstream Steel have also committed to prepare a Drainage
Management Plan for the site to ensure the protection of groundwater
resources, and to install groundwater monitoring wells on the plant boundaries to
monitor groundwater quality beneath the site (Section 13).
3.4

Natural Gas

3.4.1 Natural Gas Requirements of the GSP

The natural gas requirement for the GSP is estimated to be approximately
1628Mm3/yr. Of the total consumption, the power plant is estimated to use
approximately 829Mm3/yr, with the remainder of the steel complex using
approximately 799Mm3/yr.
After the power plant, the highest volume of natural gas is used by the Direct
Reduction Towers.
3.4.2 Supply of Natural Gas

Natural gas will be supplied to the GSP at Oakajee from either the main
Dampier-Bunbury Natural Gas Pipeline or from a dedicated pipeline constructed
from the North West Shelf to meet the project requirements.
The location of the main pipeline Dampier-Bunbury Natural Gas Pipeline is shown
in Figure 24. A lateral pipeline from the main pipeline would be constructed to
allow connection to the Oakajee Industrial Estate. The route of the lateral line
would be determined by AlintaGos, which would also be responsible for the
design, construction and operation of this pipeline (Section 10.3).
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The route of a dedicated pipeline from the North West Shelf would be
determined in consultation with various government agencies in the event that
this option proves more viable for An Feng Kingstream Steel.

3.5

Other Gas Requirements of the GSP

Oxygen, nitrogen and argon also are required as inputs to the GSP. Oxygen is
used in the EAF to produce the 'carbon boil' (Section 2.4.3), nitrogen is used for
purging systems, and argon is used in the Ladle Furnace to equalise the
temperature of the melt. The volumes of gas required are listed in Table 3.1
TABLE 3.1
GERALDTON STEEL PLANT GAS REQUIREMENTS (m3/yr) OTHER THAN
NATURAL GAS
Oxygen
NR

Nitrogen
NR

Argon
NR

Slab Melt Shop:
Electric Arc Furnace
Ladle Furnace
Vacuum Degasser
Caster

63,687,297
NR
NR
1,600,000

2,054,429

NR
NR
NR

821,772
578,333
82,619
400,000

Billet Melt Shop
Electric Arc Furnace
Ladle Furnace
Caster

12,957.305
NR
320.000

417,978
NR
NR

167,191
40,195
NR

Direct Reduction Plant

NR = not required
These gases will be produced on site in the Cryogenic Oxygen Plant described in
Section 2.7.

3.6 Electricity
3.6.1 Electricity Requirements of the GSP
The peak demand for electric power for the GSP is estimated at 383 megawatts
(MW). The use of electric power in the complex will be as follows:
Pellet Plant
Direct Reduction Plant
Meltshop 1
Meltshop 2
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Common Meltshop equipment 19MW
10MW
Oxygen Plant
TOTAL

383MW

The majority of electricity is used by the EAF and the LF in the Melt Shops. The
Melt Shops are described in Section 2.4.3.
3.6.2 Electricity Supply
Electricity will be supplied to the GSP by a Power Station with an installed
generating capacity of 383MW. The Power Station is described in Section 2.5.
Power for such facilities as administration, workshops, water treatment and sewer
treatment plants will be supplied by Western Power (Section 10.4)
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4.

EXISTING ENVIRONMENT

4.1

General Introduction

This section of the CER provides a description of the existing environment at the
GSP site within the Oakajee Industrial Estate. A significant amount of work has
been undertaken for the preparation of the PER for the Oakajee Industrial Estate,
and this section is largely based on available information. Environmental
implications associated with the development of the GSP within the proposed
Oakajee Industrial Estate are considered in the following sections.
4.2 Climate
Geraldton experiences an extra dry Mediterranean climate, with between
seven to eight dry months each year. The average annual rainfall of 472mm
occurs mainly between May and August.
Temperatures range from an average maximum of 32.2°C in February to an
average minimum of 8.9°C in August. Average monthly temperatures and
rainfall data are illustrated in Figure 10.
The general wind regime at Geraldton is dominated by a high pressure ridge in
winter, which moves south of Geraldton in summer. The shifting position of this
ridge is fundamental to seasonal wind patterns, which are predominantly
southerly in summer and easterly in winter.
However, the general seasonal wind pattern is complicated by a land/sea
breeze system which affects the coastal region and causes variations on a daily
time scale. These breezes are easterlies coming from the land in the morning
and swing around to south-westerlies coming from the sea in the afternoon.
During winter, the morning winds are predominantly from the north-east whereas
the afternoon winds usually come from the north-west through to the south, in
summer, the morning winds mainly come from the east through to the south.
During summer afternoons the common wind directions are south and southwest.
The wind conditions for winter and summer at Oakajee in both the morning and
afternoon are shown in the wind roses in Figure 11.
4.3

Geology and Geomorphology

The Industrial Estate itself is located on a limestone plateau, with a steep western
margin. The plateau is undulating, is characterised by rolling sand dunes with
relatively steep slopes, and is deeply bisected by the Buller and Oakajee river
drainage systems (Dames & Moore. 1993). This is reflected in the surface water
catchments for the site, which are shown in Figure 12.
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The soil covering the plant site belongs to the Tamala Land System, and Is
characterised by a series of low hills parallel to the coast, located immediately
behind the Quindalup dune system. The sands range from calcareous black
well drained soils to neutral reddish brown and yellow sands,
The GSP site Is covered by Quaternary deposits of calcareous sand and
limestone deposited as coastal dunes, and also by quartz sand which is residual
to the limestone (Rockwater. 1996a). The geology of the area is shown in
Figure 14. Cross sections of the geology in the vicinity of the plant site are also
shown in Figure 14.
The Tamala Umestone formation is the major geological unit fringing the
coastline of Western Australia. It comprises soft calcarenite to cemented
limestone and residual and re-mobilised quartz sand. The majority of the
formation is of aeolian origin, with some beds of marine limestone (Rockwater,
1996a).
In the Oakajee area, the limestone is light brown to buff coloured, moderately to
well-cemented calcarenite, with local hard re-cemented capping. The
limestone is composed of medium to coarse grained shell fragments and quartz
sand in variable proportions, with the quartz content ranging from approximately
30% to 80% (Rockwater, 1996a).
The Tamala limestone at the GSP site overlies Tamala sand, which ranges in
thickness from five to 40m. The sand is light to medium brown, medium to coarse
grained, and moderately to well sorted material. The material comprises more
than 80% quartz grains with some carbonate shell fragments. Locally, the sand is
lightly cemented with calcium carbonate cement (Rockwater, 1996a).
The Tamala limestone and sands on the property are overlain by superficial
sand. This unit comprises quartz sand, and covers the majority of the Industrial
Estate. The sand has apparently been remobillsed and redeposited by the wind
from such sources as the limestone escarpment and the upper layers of the
Tamala sand. This layer possibly extends up to 20m thick in some locations
(Rockwater, 1996a).
4.4

Flora and Fauna

Flora and fauna surveys of the proposed Oakajee Industrial Estate have been
undertaken by Dames & Moore (1993). These surveys identified a number of
vegetation communities which could support a variety of fauna and flora
species (Figure 15).
The area on which the GSP is to be constructed, however, is cleared farmland
that is predominantly used for cropping and grazing. It is therefore considered
that the establishment of the GSP within the proposed Industrial estate will not
directly impact upon flora and fauna communities.
However, if industry in general, and the GSP in particular, were to establish at the
Oakajee Industrial Estate, it would be necessary to establish transport corridors to
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enable access to the adjacent deepwater port. Such transport corridors would
pass through the coastal strip to the west of the plant site. The potential impacts
of the transport corridor on coastal flora and fauna communities are considered
in a PER on the Deepwater Port.
4.5

Aboriginal Heritage

An ethnographic survey of the Oakajee area, and an archaeological survey of
the proposed Oakajee Industrial Estate were previously undertaken for the
Industrial Estate PER aamora, 1993: Bavin, 1993). Additional work was also
undertaken for the Mitchell Plateau project in 1982 (Pearce, 1982). Further
surveys have been made for the Oakajee Deepwater Port PER (Tamora, 1996:
Quartermaine Consultants, 1996).
There are no ethnographic sites within the Industrial Estate. Archaeological sites
were located along the Oakajee River, one site was located on the eastern
edge of the proposed Industrial Estate, and another site is located near the
coast to the west.
A recent search of the Aboriginal Sites Register held by the Aboriginal Affairs
Department also located a record of an archaeological scatter over
approximately a one kilometre radius immediately to the south of the GSP site
boundary. This site will not be disturbed during the construction of the GSP.
4.6

European Heritage

A European Heritage study was undertaken by the Mid-West Branch of the
National Trust for the Oakajee Industrial Estate PER. This study identified two
significant sites in the proposed Industrial Estate, Both of these sites are located in
the north of the Estate and will not be impacted by the development of the
GSP,
4.7

Visual Impact

A visual impact assessment of the Oakajee Industrial Estate has been made by
Dames & Moore (1993). This study involved a number of viewscape assessments
along roads surrounding the proposed Industrial Estate, and from the city of
Geraldton.
As the details of development at the proposed Estate were unknown, Dames &
Moore assumed that a number of large buildings approximately 20m to 30m in
height would be constructed. An arbitrary stack height of 1 OOm was also used,
as it was assumed that some form of stacks or chimneys would also be necessary
for industrial development. These building and stacks heights correspond with
the heights of proposed structures associated with the GSP, as indicated below:.
Pellet Plant
- Furnace Building

34m
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Direct Reduction Plants
- Reactor Tower
- Heater Stack Structure
- Reformer Stack

92m
75m
40m

Melt Shop/Casting Plant
- EAF Building
- Casting Building

38m
32m

Power Station
- Turbine Exhaust Stacks

30m

Dames & Moore (1993) made visual observations every 500m along roadways,
which enable the number of points from which development may be obscured
from the surrounding environment to be expressed as a percentage. Potential
factors which could obscure the development were also recorded. A similar
methodology was also used along the Geraldton foreshore near the Geraldton
Regional Museum to enable an assessment of visual intrusion from the city.
The results of the study undertaken by Dames & Moore (1993) are presented in
Table 4.1 below.
fiII'1
RESULTS OF VIEWSCAPE ASSESSMENT
Road Segment

Length of
Segment
(km)

Number
of
Viowings

Building
Probably
(%)

Stacks
Probably
Visible
(%)

Coronation Beach to North
West Coastal Highway'

7.8

16

12.5

25.0

Terrain
81
Vegetation 19

North West Coastal Highway,
Coronation Beach turnoff to
Drummonds Cove turnoff

15.0

30

3.3

12.0

Terrain
100
Vegetation 0

Drummonds Cove turnoff from
North West Coastal Highway to
Drummonds Cove new
housing development

1.9

5

0

40.0

Terrain
60
Vegetation 40

Notes: 1.

2.

Visible

Reason Obscured
(and %)

About 0.6km west of The Highway Is a homestead. Neither buildings nor
stacks would be visible from this site because of a hill between the homestead
and The development,
On the west side of the Highway near The rrddle of the development area is
'Waminda' homestead. It is believed that, because of the terrain, neither
buildings nor stacks would be visible.
(Dames & Moore, 1993)

The study determined that the visibility of any buildings constructed within the
Industrial Estate would be quite low due to the screening effect afforded by the
undulating terrain. Stacks and chimneys have the potential to be more visible,
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depending upon their location within the Industrial Estate, but Dames & Moore
(1993) predicted that even these structures would only be visible at
approximately 25% of all potential viewing locations.
The study also found that any development would be difficult to see from the
city of Geraldton due to the distance from the Estate, haze, and intervening
terrain.
On the basis of this analysis, it can be assumed that the GSP will not present a
significant intrusion on the surrounding landscape, and visual screening may be
further provided when the plant site is leveled for construction (Section 6.2).
Decreasing the level of the plant even further below the existing topography will
enhance the screening effect currently afforded by the terrain.
4.8

Social Setting

The proposed Industrial Estate is located approximately 23km north of Geraldton,
within the Shire of Chapman Valley. The nearest population centre to the Estate
is Drummond Cove approximately 6km to the south. This centre is approximately
5km from the southern boundary of the GSP site. In addition, a number of
farming properties and semi-rural landholdings are located within a 5km radius of
the proposed Estate. The locations of residences in the vicinity of the proposed
Industrial Estate are shown in Figure 16.
The establishment of the GSP in close proximity to Geraldton is likely to have a
number of social effects, such as growth in population, increased demand for
community services and housing, and increased availability of employment.
In previous assessments relating to the establishment of the GSP at the Narngulu
Industrial Estate (Alan Tingay & Associates, 1995, 1996), it was assumed that a
high proportion of the workforce required for the GSP would choose to locate
either within the City of Geraldton, or in the suburbs of Geraldton which are
located in the adjacent Shire of Greenough. it is considered that this would still
be the case if the GSP is located at Oakajee.
The City of Geraldton is the commercial service centre of the Mid West Region,
with a population of approximately 20,500 people. Geraldton expanded rapIdly
in the 1890's in response to the gold boom of that era, and has continued in its
role as a major service centre for the mining industries which have established in
the Mid West Region, and for the wool, grain and fishing industries. The City has
excellent services and facilities with adequate capacity for continuing growth of
the population.
The Shire of Greenough is the second fastest growing Shire in Western Australia,
with an estimated population of 10,200. This growth rate is due to the fact that
most of the new suburbs of Geraldton are actually within the boundaries of the
Shire. The Shire covers an area of approximately 1,748km2, and the primary land
use is agriculture but also includes major industries at the Narngulu Industrial
Estate. Infrastructure servicing the Shire of Greenough Is the same as that for the
City of Geraldton.
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The draft 1996 Region Plan for the Geraldton Region shows future urban
expansion north of Drummond Cove, which is located in the Shire of Greenough,
to the Buller River in the Shire of Chapman Valley. However, it is expected that
any further urban expansion into the Shire of Chapman Valley would still rely on
the services provided in the City of Geraldton and the Shire of Greenough.
Therefore, it is not anticipated that the location of the GSP would have any
adverse impacts on the existing social infrastructure of the Shire of Chapman
Valley.
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S.

IMPLICATIONS OF SITE DEVELOPMENT ON THE EXISTING ENVIRONMENT

5.1

Introduction

The existing environment of the proposed GSP has previously been described in
Section 4. This section considers the potential impacts of site development on
factors of the existing environment that are considered relevant by the EPA.
These factors are extracted from the guidelines, which are included in
Appendix 1.
Given that the GSP is to be developed on cleared farmland, potential
environmental impacts on the existing environment are considered to be minor.
5.2 Groundwater
5.2.1 Groundwater Quantity
EPA Objectives
To maintain the quantity of ground water to ensure that existing and potential
ground water users are protected.
EPA Policy Context
The area is underlain by Tamala limestone. A detailed assessment of
hydrogeology has been completed. There is little indication of preferential
pathways of groundwater flow from the majority of the industrial core. There is
also no local use of groundwater. Drainage design will need to demonstrate
how water quantity can be maintained at pie-development levels.
Potential Impacts and Management
There is no intention to draw groundwater from the site to supply water to the
GSP. All water for the plant is likely to be supplied from the Allanooka Borefleld
as described in Section 3,3.1. Therefore it is not anticipated that the GSP will
impact on groundwater quantity.
5.2.2 Groundwater Quality
EPA Objectives
To maintain or improve groundwater quality and to meet the requirements of
the draft Western Australian Water Quality Guidelines for Fresh and Marine
Waters (EPA Bulletin 711).
Potential Impacts and Management
There is to be no abstraction of groundwater for the GSP, and all wastewater
from the plant will be evaporated (Section 9.1). No wastewater will be held in
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retention ponds at the site, therefore it is not anticipated that there will be any
adverse impacts on groundwater quality as a result of the GSP's operations. The
overall objective of the proposal is that there will be no detectable change in
groundwater quality as a result of the GSP's operations.
However, An Feng Kingstream Steel have made a commitment to install
groundwater wells on the plant boundary to monitor groundwater quality under
the site. This will enable any impacts on the groundwater as a result of the plant
to be identified.
5.3

Surface Wafer Quality

EPA Objectives
To maintain or improve the quality of surface water to ensure existing and
potential uses are protected and to meet the requirements of the draft Western
Australian Water Quality Guidelines for Fresh and Marine Waters (EPA Bulletin
711).
Potential Impacts and Management
There are currently no standing surface water sources on the proposed GSP site.
In relation to stormwater runoff, strict control and isolation of the process areas
from the nominally uncontaminated stormwater will be applied throughout the
plant. In general, runoff from adjacent land will be prevented in order to
minimise the total volumes required to be controlled onsite.
Process areas and storage areas will be bunded where appropriate to prevent
accidental spillage into the stormwater drainage system. The system will be
designed to have isolation and cleanup capabilities in the event of accidental
spillage. Grated debris traps will be installed along major drainage lines. The
traps will be constructed of standard concrete, designed to operate in a one
year average rainfall recurrence interval, and under stormwater surge
conditions.
A stormwater soak pit will be constructed adjacent to the southern boundary of
the site (Figure 4). This soak pit will be designed to capture all stormwater run-off
from the site. Possible contaminants that may enter the stormwater system, and
subsequently the stormwater sump, from such locations as access roads,
hardstand area, buildings roofs etc may include such material as bottles, cans,
plastics, rags, sediments, and small quantities of oil and grease. However, it Is
not possible to identify any major contaminants that could enter the sump from
the GSP due to the nature of the steel process.
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5.4

Terrestrial Vegetation

5.4.1 Regionally Significant Vegetation

EPA Objectives
To ensure that, where possible, impacts upon regionally significant flora and
vegetation communities are avoided.

EPA Policy Context
Where areas of regionally significant vegetation could be lost due to the
proposal, alternative areas should be identified and consideration given as to
whether they are adequately represented in the conservation estate.

Potential Impacts and Management
As the GSP is to be constructed on cleared farmland, there will be no impacts
on regionally significant vegetation.
5.4.2 Locally Significant Vegetation

EPA Objectives
To ensure that, where possible, impacts upon locally significant flora and
vegetation communities are avoided.

EPA Policy Context
Where areas are not regionally significant but of local importance the decision
on whether to clear is left to the discretion of the local planning authorities.

Potential Impacts and Management
As the GSP is to be constructed on cleared farmland, there will be no impacts
on locally significant vegetation.
5.4.3 Declared Rare Flora

EPA Objectives
To ensure the protection of rare and priorily flora to meet the requirements of
the Wildlife Conservation Act 7950.

Potential Impacts and Management
As the GSP Is to be constructed on cleared farmland, there will be no impacts
on rare and piiority flora.
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5.4.4 Endangered Species
Commonwealth Objectives
To ensure the protection of endangered species to meet the requirements of
the Commonwealth Endangered Species Protection Act, 1992, if there is a
possibility of any endangered species being present on the site.
Potential Impacts and Management
As the GSP Is to be constructed on cleared farmland, there Is no possibilily of the
presence of endangered species..

5.5

Terrestrial Fauna

5.5.1 Regionally Significant Fauna and Habitat
EPA Objectives
To ensure that, where possible, impacts upon regionally significant fauna and
habitat area avoided.
EPA Policy Context
Where the proposal could impact on the habitat or behaviour of regionally
significant fauna, those impacts should be reduced as far as practicable.
Potential Impacts and Management
As the GSP site is located on cleared farmland, it is not anticipated that the land
supports any regionally significant fauna, or associated habitats. Therefore the
Impact of the proposal on such fauna is considered to be insignificant.
5.5.2 Locally Significant Fauna and Habitat
EPA Objectives
To ensure that, where possible, impacts upon locally significant fauna and
habitat are avoided.
EPA Policy Context
Where areas are not regionally significant, but of local importance the decision
on whether to clear is left to the discretion of the local planning authorities.
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Potential Impacts and Management
There are no faunal species of local significance at the site as the land has been
cleared for agriculture. Therefore the impact of the proposal on such fauna is
considered to be insignificant.
5.5.3 Declared Rare Fauna
EPA Objectives
To ensure the protection of rare and priority fauna to meet the requirements of
the Wildlife Conservation Act, 1950.
Potential Impacts and Management
As the GSP site has been cleared for agriculture, there will be no impact of the
on declared rare fauna.
5.5.4 Endangered Species
Commonwealth Objectives
To ensure the protection of endangered species to meet the requirements of
the Commonwealth Endangered Species Protection Act, 7992, if there is a
possibility of any endangered species being present on the site.
Potential Impacts and Management
As the GSP Is to be constructed on cleared farmland, there Is no possibility of the
presence of endangered species..
5.6

Land Systems

EPA Objectives
To ensure representative land systems are protected.
EPA Policy Context
The EPA considers there should be a system of areas set aside for the
preservation of representative land systems.
Potential Impacts and Management
The GSP site is located on a cleared area within the proposed Industrial Estate.
This site is similar to the majority of sites within the Estate, and therefore An Feng
Kingstream Steel do not consider it necessary to set aside any port of the site for
the conservation of land systems. Such measures should be undertaken by
LandCorp in the context of the development of the Industrial Estate as a whole.
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6.

ENVIRONMENTAL IMPUCATIONS FOR SITE DEVELOPMENT

6.1

Site Values

The development of the GSP at the Oakajee Industrial Estate will not incur any
significant direct environmental impacts as the land involved has been cleared
for agricultural purposes and does not support any natural vegetation or
vertebrate fauna habitat (Section 4.4).
6.2 Dust
EPA Objectives
To protect the surrounding land users such that dust emissions will not adversely
impact upon their welfare and amenity or cause health problems and to meet
EPA Guidelines for Assessment and Control of Dust and Windborne Material from
Land Development Sites.
Potential Impacts and Management
It will be necessary to level the site to enable the GSP to be constructed. The
topography of the site is shown in Figure 17. Site levels range from approximately
95m AHD in the north-east corner to approximately 70m AHD in the south-east
corner, and are around 80m to 85m AHD along the western boundary of the
plant site. Therefore, it will be necessary to undertake extensive cut and fill
operations to level the site. The final site design level will be in the order of 84m
AHD.
There is the potential for dust to be generated during earthworks associated with
site preparation for, and construction of, the GSP, particularly during dry summer
conditions. There will therefore be a requirement for all contractors responsible
for earthworks to manage and suppress dust using water trucks or other forms of
water spray. Contractors will also be required to comply with the requirements
of the EPA Guidelines for Assessment and Control of Dust and Windborne
Material from Land Development Sites.
There will be no unstable areas within the complex following construction as the
ground surface will be either paved or landscaped.
6.3 NoIse
Noise will be generated during the construction period particularly by
eorthmoving and other machinery. All construction contractors will therefore be
required to manage noise levels within acceptable limits. Management
measures will include restriction of activities with high noise levels to daylight
hours (7.00am to 7.00pm Monday to Friday, and 8.00am to 7.00pm on
weekends) and a requirement that noise from stationary equipment does not
exceed 85 dB(A) at a distance of 1 m.
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6.4

Waste Disposal

A management plan for the collection and disposal of waste generated during
the construction phase will be developed through consultation with the Shire of
Chapman Valley. This plan will seek to direct waste to recycling wherever
possible (eg. scrap metal, and waste oil from machinery) but when this is not
practical, the waste will be directed to approved landfills.
All contractors will be required to comply with the waste management strategies
defined in this plan.
6.5

Environmental Management During Construction

The management and supervision of construction activities with respect to dust,
noise and waste collection and disposal, will be the responsibility of a specific
site Environmental Manager. The Shire of Chapman Valley and residents in the
vicinity of the proposed Industrial Estate will be provided with a contact phone
number for the site Environmental Manager. A specific duty of the Manager will
be to respond to, and resolve, any complaints regarding dust, noise or other
issues associated with construction of the GSP.
6.6 Landscaping
A landscaping strategy has been prepared for the Oakajee Industrial Estate by
Quilly Environmental (1993).
This strategy considers the landscaping
requirements of both public and private land within the Estate, and provides
recommendations for the establishment of vegetation buffers.
Recommendations for the erection of signage, and the use of building materials
are also provided.
An Feng Kingstream Steel will develop the GSP site in accordance with the
recommendations of the landscape strategy as far as is practicable. This will
include the use certain types of building materials where appropriate to reduce
the visual intrusion of the plant.
It is also the intention of the company to establish a vegetation buffer around
the perimeter of their site, and to undertake landscape plantings within the site
as appropriate. The aim of these plantings will be to achieve a 1 Om wide belt of
dense and relatively tall vegetation on the perimeter of the site.
6.7

Buffer Zone

The PER for the Oakajee Industrial Estate (LandCorp, 1994) states that buffers will
be established both between industries in the Estate, and also around the
perimeter of the Industrial Estate to enable the control of potential
environmental Impacts from industrial operations.
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Internal buffers will incorporate landscaped areas on public land, and also
vegetated plant boundaries of private industries. Buffers will be of sufficient width
to ensure that existing standards relating to the impact of noise and atmospheric
emissions on neighbouring properties will be met. Internal buffers will be of
sufficient width to ensure that the landscaping around each site will enhance
the general amenity of the Industrial Estate (LandCorp, 1994).
An external buffer zone for the Industrial Estate was developed through an
assessment of the potential environmental impacts that could occur with the
development of industry (LandCorp, 1994). In the development of the buffer,
particular attention was paid to risks and hazards, noise and air qualify The
buffer zone is shown in Figure 3. It is the intention to prevent residential
development within this zone, although existing farming activities will be allowed
to continue. Ught industrial development will also be allowed within the buffer
zone (LandCorp. 1994).
6.8 Decommissioning

EPA Objectives
To ensure that the impacted area is returned to a safe, non-polluting condition
for the long-term.

Potential Impacts and Management
The GSP will operate over an extended period in excess of 30 years. As a result,
the preferred subsequent use of the land cannot be predicted at this stage. It is,
however, most likely that the site would either be used for other industrial
purposes or for agriculture following decommissioning. In this case, the
proponent will ensure that all plant and equipment are removed and that the
site is rendered suitable for the specified subsequent use as required by relevant
Government authorities at the time.
6.9

Site Rehabilitation

EPA Objectives
To ensure the rehabilitation of the impacted area to an acceptable standard
that is compatible with the Intended land use.

EPA Policy Context
The EPA has recognised that for rehabilitation to be most effective it must be
implemented early in the operating plans. It is of paramount importance to the
State that rehabilitation management does not impose short or long term costs
on the community of Western Australia.
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Potential Impacts and Management
No part of the site is likely to be available for rehabilitation prior to
decommissioning. A rehabilitation plan for the site will be prepared at the
appropriate stage if required by relevant Government agencies at that time.
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7.

ENVIRONMENTAL IMPUCATIONS - ATMOSPHERIC EMISSIONS

7.1

Introduction

Virtually all industrial plants produce atmospheric emissions in the form of gases
and particulates. These emissions may be innocuous both to the environment
and to human health, or they may have the potential to be harmful to both.
The significance of atmospheric emissions from industrial plants Is assessed in
terms of the concentrations of the emissions at their point of release to the
atmosphere and by estimates of the ground level concentrations of those
emissions in the air at increasing distances from the industrial plant. The ground
level concentrations are most relevant for determining the implications in terms
of the environment and public health.
Computer modelling is used to estimate the ground level concentrations on the
basis of the emission levels, local meteorological (weather) conditions,
surrounding landforms and other factors which may affect atmospheric
dispersion. The modelling also has to include emissions from other nearby
industries which may increase the ground level concentrations, but this does not
apply in the present case, as there are no other industries at Oakajee at present.
Atmospheric emissions from the GSP were modelled by Sinclair Knight Merz to
determine ground level concentrations in the vicinity of the plant. The complete
assessment undertaken by Sinclair Knight Merz (1997) is included in Appendix 2.
The principal atmospheric emissions from the GSP will be oxides of nitrogen,
carbon dioxide and particulates.
Sulphur dioxide emissions will be negligible due to the low sulphur content of iron
ore used for steel production. An analysis of the iron ore from Koolanooka has
not yet occurred. However, assays from the Western Mining Corporation
operations in the 1960s
indicate that the ore has a low sulphur content (range
0.01 to 0.10%, average 0.05%). The sulphur content will be reduced further by
beneficiation of the ore at the mine site.
Oxides of nitrogen are primarily produced from the combustion of natural gas,
with the highest volumes being emitted from the power station and the DPI
plant.
Particulate levels are highest in the pellet plant where iron ore fines are reformed
into pellets. Effective dust control systems in this plant ensure that the majority of
this dust is fed back into the process.
Carbon dioxide and water vapour are formed during the reduction of the iron
ore pellets (SectIon 2.4.2), when the carbon monoxide and hydrogen in the
reformed gas combine with the oxygen in the pellets.
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7.2

Meteorological Conditions (Air Quality Data)

Meteorological data suitable for air qualify modelling have been specifically
collected at Oakajee by the Geraldton Mid West Development Commission
from 8 June 1990 to 14 March 1994.
These data consist of wind speed, direction, specific wind conditions, air
temperature, relative humidity, differential temperatures between 1 Om and 1 .5m
above ground level, short wave and net radiation, and rainfall. For all
instruments, the sensors were chosen to meet the relevant Australian Standards,
such as AS2923 for Air Quality Wind Sensors.
Monthly annual wind roses for the Oakajee Industrial Estate are presented in
Figure 11. These show that the predominant winds at the site of the proposed
GSP are southerlies which occur mostly in summer.
7.3

Results of Modelling

7.3.1. Modelling Programs
Due to the range of hills located approximately 5km to the east of the Oakajee
Industrial Estate, there are four atmospheric dispersion processes that will be
important for atmospheric emissions from the GSP site. These are:
Sea breeze fumigation,
Convective dispersion,
Plume interaction with the complex terrain comprising the north/south
range of hills, and
Morning fumigation.
There is no one model currently available that will accurately model all four of
these dispersion processes. Therefore, modelling was undertaken using four
different models, each of which are designed to accurately model one or more
of the dispersion processes.
DISPMOD, the Western Australian DEP dispersion model was used to model
impacts close to the plant due to normal dispersion processes and also to
specifically determine the impacts of onshore winds, such as sea breezes. The
model was developed by the DEP primarily for use in the Kwinana region where
plume dispersion is dependant upon coastal dispersion processes. For onshore
flows, cool, stable marine air posses over the warm, rougher land air, resulting in
the formation of a Thermal Internal Boundary Layer (TIBL). Plumes from tall stacks
or very buoyant sources emitted into the stable land air will be rapidly mixed to
the ground at distance from the plant by the growing TIBL. This process is of
particular importance for tall stacks at the coast, as it can lead to high ground
level concentrations at a particular downwind point for several hours.
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In areas where the terrain is above the stack height, the United States
Environmental Protection Authority (USEPA) recommend the use of complex
terrain dispersion models. For the purposes of the present study, CISCREEN was
used to assess the impacts in the region of the north/south range of hills. This
model has been specifically developed to simulate the wind field and
consequently the plume movement and dispersion around elevated terrain. In
the Oakajee area, the range of hills to the east of the Industrial Estate, which
reach heights of up to 200m, will significantly distort the flow of low level releases.
The fumigation model of Deardorif and Willis (1982) was used in conjunction with
the USEPA screening model, SCREEN3, to assess the potential impact of morning
fumigation conditions. Morning fumigation will typically occur on mornings with
light winds and little cloud, which assists in the development of a stable
atmosphere. Under such conditions, plumes from tail stacks or with high
buoyancy may rise several hundred metres above ground level. Due to the low
level of turbulence, this plume will disperse slowly, and may remain intact for a
distance downwind. As the ground surface is heated, a turbulent layer of air
develops, which continues to grow throughout the day. When the turbulent
layer reaches the height of the elevated plume, the plume is rapidly mixed to
the ground, which can result in high ground level concentrations for
approximately 30 to 60 minutes.
7.3.2 Atmospheric Emissions Data
Atmospheric emissions will occur from the Pellet Plant, Direct Reduction Plants,
Meltshops, and the Power Station. The locations of these components are
shown in the plant layout (Figure 4). Details of the sources, nature and volume of
the atmospheric emissions from the plant are provided in Table 7.1.
As previously discussed in Section 2.2, the technology to be used for some plant
components is yet to be determined. Therefore, a 'worst case' scenario has
been assumed for modelling purposes. ie. the technology that has the highest
emission levels has been used in this assessment. If alternative technology other
than that modelled is used in the construction of the plant, the associated
impacts on ground level concentrations would be reduced.
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TABLE 7.1
GERALDTON STEEL PLANT
SUMMARY OF ATMOSPHERIC EMISSIONS DATA
MASS FLUX

SourCe

Pellet Plant
Main Stack
No 1 Bali Miii
No 2 Bali Mill
Plant de-dust
DPI Plant (1)
Main Stack
De-dustlngSystern
DPI Plant (2)
Main Stack
De-dustlngSystem
Meltshops

Stack
Height

Emission

Volume
(m3s)

Emission
Temp.

$02

NO2

Dust

CO2

(°C)

Stack
Diameter
(m)

(gi')

(gs')

(gs')

(tpc)

14.7
1.8
1.8
0.4

182,200
28,500
28.5W
0

0.5
0.8

672000
0

30
20
20
20

439.8
45.3
45.3
8.9

137
80
80
30

5.27
1.70
1.70
0,75

10.3
0.02
0.02
0.0

18.8

40
25

163.4
17.8

140
30

3.23

0.9
0.0

22.6

1.06

40
25

163.4
17.8

140
30

3.23
1.06

0.9
0.0

22.6

0.0

0.5
0.8

672,
0

30
30
30

297.9
297.9
196.8

120
120
110

5.50
5.50
3.80

2.0
2.0
1.0

8.0
8.0
3.0

2.1
2.1
1.4

257,800
257.800
135,550

30
30
30

452.0
452.0
335.0

62
62
61

5.50
5.50
3.80

0.0
0.0
0.0

0.0
0.0
0.0

3.7
3.7
2.7

10,300
10,300
6S0D0

30
30
30
30

947.0
947.0
947.0
947.0
947.0

550
550
550
550

6.34
6.34
6.34
6.34

0.1
0.1
0.1
0.1
18.0

27.1
27.1
27.1
27.1
301.2

1.0
1.0
1.0
1.0
30.9/
35,57

522,600
522.600
522,600
365.800
4.194,55

4.9

4.9.
0.0.

0.0

nwffing

Melishop 1(0)
Meltshop 1 (b)
Meltshop 2
charging/?q.'paig

Meltshop 1 ()
Meltshop 1 (b)
Meltshop 2
Power Station
F9E Gas Turbine
F9E Gas Turbine
F9E Gas Turbine
F9E Gas Turbine
TOTAL

Notes: 1.

08

All values from Signet Engineering Spreadsheets, dated 9/12/96,13/12/96 and 15/1/97.
NOx expressed as NO2.
The stock diameters for the Pellet and DRI plants were determined by assuming an exit
velocity of 2/s, except the Dedust vent which was assumed to have on exit velocity of
Sm/s. The gas turbine diameters determined by assuming on exit velocity of 30m/s.
The power station will comprise four F9E turbines, with four anticipated to be used 70% of the
time, and three for 30% of the time.
The electric arc furnaces in the meltshop operate In a cycle with a melting phase, followed by
a tapping and charging phase. All emissions of NOx and SO2 occur during the melting phase.
It is estimated that smelting will occur for 5250 hours per year for each of the two EAF's in
Meltshop 1 and 3,500 hours for EAF in Meltshop 2. TappIng and charging are estimated to
occur for 3,500 hours for EAF in Meltshop 1 and 1,700 hours in Mellshop 2.
Annual emissions of CO2 based on a plant avaIlability of 330 days per year for emissions from
The Pellet plant. DPI plant and Power Stollon. Emissions from the Meltshops derived from
annual hours as per Note 5.
Total dust moss flux with either all the Meltshops In a charging or tapping phase.
The Increase In CO2 emissions due to the plant will also comprise emissions produced by
Western Power to supply 20MW of power for cranes, offices etc. The CO2 emissions for this
indudlng distribution losses are estimated at 162.SO0pa. Therefore the total increase of CO2
emissions will be 4.36 MrPA.

For modelling purposes. the NO2 mass flux has been based on a percentage of
NO2 in NOx of 50%. However, in practice the ratio of NO2/NOx is typically 2% to
22% by volume upon exit from the stack of standard burners (Bowman Bshaw
Gorham, 1990), with the NO converted to NO2 by chemical reactions as the
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plume Is transported downwind. Therefore, the upper limit of 50% Is considered
to be a conservative estimate.
Emissions from the power station have been provided at a temperature of 150C
(ISO conditions). The turbines will be rated to achieve 42pprnv of NO (15% 02
dry), and recent specifications received from prospective power supply groups
have indicated that this level can be achieved without the installation of low
NOx burners.
All sources of particulate emissions are fitted with dust control measures
designed to achieve dust levels below 50mg/Nm
As previously mentioned (Section 7.1), the principal atmospheric emissions from
the GSP will be sulphur dioxide, oxides of nitrogen, carbon dioxide, and
particulates. Each of these, and sulphur dioxide, is discussed below in terms of
criteria for acceptable levels of emissions, the sources and concentrations of
emissions from the GSP, results of computer modelling of the dispersion of the
emissions, management measures, and environmental and public health
implications. The discussion is based on the specialist assessment prepared by
Sinclair Knight Merz (1997) (Appendix 2).
7.3.3 Nitrogen dioxide
Background Information
Nitrogen dioxide is a reddish brown gas which is soluble in water and is a strong
oxidant. The major sources of man-made emissions to the atmosphere derive
from the combustion of fossil fuels. In most situations, nitric oxide is emitted and is
then transformed into nitrogen dioxide in the atmosphere. At low
concentrations, nitrogen dioxide can cause irritation of the mucous membranes
and may cause or exacerbate respiratory problems such as asthma and
bronchitis.
Guidelines
The EPA has not yet set limits and standards for nitrogen dioxide emissions under
an Environmental Protection Policy (EPP). Therefore for residential areas, the
guideline of the National Health and Medical Research Council for the one hour
averaging period has been adopted for the purposes of the present proposal.
This guideline states that the 320g/m3 level is not to be exceeded more than
once a month. For the longer averaging periods in residential areas, the World
Health Organisation (1987) and USEPA (1977) limits have been adopted. These
are 1 50p.g/m3 for the 24 hour average and 1 00g/m3 for the annual average
respectively. The proposed air quality guidelines for nitrogen dioxide at the
Oakajee Industrial Estate are summarised in Table 4.2.
There are currently no guidelines in Western Australia for NO2 levels within
industrial estates.
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EPA Objectives
To ensure that gaseous emissions do not adversely affect the environment or
health, welfare and amenity of nearby land users.
EPA Policy Context
All reasonable and practicable measures must be taken to minimise the
discharge of waste into the environment, irrespective of the environmental
impact. Not withstanding, discharges of waste must not cause an impact
beyond an environmentally acceptable limit (Section 49 EnvIronmental
Protection Act, 7986).
Results of Modelling - Potential Impacts
On the basis of the modelling, it is predicted that the maximum hourly average
ground level concentration of NO2 from the steel complex will be 154j.g/m3,
occufflng outside the buffer zone for the proposed Oakajee Industrial Estate
The maximum hourly ground level concentration inside the proposed Estate will
be 1 15g/m3. The maximum 3rd highest hourly average, maximum 24 hour and
annual average concentration of NO2 will be 102.tg/m3, 22.7.tg/m3 and
4.6p.g/m3 respectively, all occurring within the Industrial Estate.
The 3rd highest hourly concentration predicted for the year outside the Industrial
Estate is 85.g/m3, which is only 27% of the comparable 1 hour standard of
320tg/m3. Similarly, the maximum 24 hour level of 22.Op.g/m3 is 15% of the
objective of 150tg/m3, and the maximum annual average of 2.3g/m3 is only 2%
of the annual objective of 1 00p.g/m3. This shows that in the area beyond the
buffer zone, where the residential objectives apply, ground level concentrations
are well below the objectives.
Ground level concentrations for areas within the buffer zone and the Industrial
Estate are only marginally higher than concentrations outside the buffer zone,
but these levels are also well within the residential objectives. Maximum
concentrations within these areas are 32%, 15% and 5% of the one hour, 24 hour
and annual average residential objectives respectively.
A summary of the ground level concentrations of nitrogen dioxide emissions from
the GSP is provided in Table 7.2.
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6

TABLE 7.2
MAXIMUM GROUND LEVEL CONCENTRATIONS OF NO2 (tg/m3) USING DISPMOD
AIR QUALITY OBJECTIVE

INDUSTRIAL
ESTATE

BUFFER ZONE

OUTSIDE BUFFER
ZONE

AIR QUALITY GUIDEUNES'
Standard

limit (pg/rn3)

3202

Maximum 1 hourly

115

109

154

&d Highest 1 hourly

102

95

85

Maximum 24 hour

22.7

21.3

22.0

-

150

Annual Average

4.6

2.8

2.3

-

100

Notes:Air quality guidelines are provided for Resldenllai Areas
2:
From AEC/NHMRC (1986)
: From WHO (1987)
: From USEPA (1977)

The complex terrain screening model (CTSCREEN) was used to determine the
maximum possible concentrations of emissions on the range of hills to the east of
the GSP site. A comparison of the results from DISPMOD and CTSCREEN is
provided in Table 7.3.
TABLE 7.3
MAXIMUM GROUND LEVEL CONCENTRATIONS OF NO2 (9/m3) PREDICTED ON THE
HIllS TO THE EAST OF THE GSP USING DISPMOD AND CTSCREEN
DLSPMOD

AIR QUALITY OBJECTIVE

CTSCREEN

CTSCREEN

All conditions

Maximum lhourly

154

130

Stable & Neutral
Conditions only
95

Maximum 24 hour

22.0

19,5

14.3

Annual Average
Notes: 1.
2.

1

2.3

1

3.9

1

2.9

Maximum 24 hour and annual average concentrations from CTSCREEN predicted using
conseivative factois of 0.15 (max 24 hour/max 1 hour) and 0.03 (annual average/max 1 hour)
used by CTSCREEN.
ConcentratIons on the Hills are defined as above the 150m contour level.

The modelling clearly indicates that decreasing concentrations with distance
from the steel plant, with some small perturbations around the hills. The highest
concentrations will occur under very light wind speed, convective conditions,
with a low capping inversion. Under these types of conditions, concentrations
are more dependant upon the distance from the plant than on topography.
From the morning fumigation modelling, using the model of Deardorif and Willis
(1982) and also SCREEN3, the maximum one hourly ground level concentration
of NO2 is predicted to be 11 Og/m3. This is lower than the maximum
concentrations predicted from DISPMOD and indicates that morning fumigation
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will not be a problem within the region and that the dispersion processes
modelled in DISPMOD are more critical in defining the size of the plant emissions,
7.3.4 Particulates
Background Information
Suspended particulates include a wide range of substances such as combustion
particles, metal vapours, and dust. The inhalation of fine particles (less than
1 Oi.trn in diameter) with air over a long period of time has the potential to affect
human health, Coarse (ie. larger) particles may not present a major health
hazard but may cause irritation such as to the eyes. They may also create a
dust nuisance.
Management of Particulate Emissions
Equipment for the control and extraction of porticulates (dust) will be a major
feature of the GSP. The management measures will include:
Enclosure of the iron ore concentrate unloading facilities at the rail head.
Water sprays on stockpiles of iron ore concentrates.
Enclosure of all conveyor systems.
Dust extraction at the feed and discharge ends of the Pellet Plant by
electrostatic precipitation or scrubbers,
Fully enclosed handling of the direct reduced iron pellets.
Dust extraction by baghouse from the Melt Shops.
The baghouse attached to the Melt Shop will collect about 19 kg of dust for
every tonne of steel produced. This means approximately 47,000 tonnes of dust
each year for 2.4 million tonnes of steel product.
Similarly, in the Pellet Plant all dust creating areas will be covered with hoods or
casings and connected to dust extraction systems. These will maintain low
ambient dust levels and provide clean working conditions.
The dust collected from the baghouse at the Melt Shops and from waste gas
and de-dusting systems in the Pellet Plant will be recycled for use in the
production of pellets.
Guidelines
All particulate emissions from the GSP will involve particles of less than 101im
diameter,
The Clean Air Society of Australia and New Zealand (1994) has proposed
ambient air quality standards of 120 and 40pg/m3 for 24 hour and annual
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averages respectively for particulafes in this category and these have been
used in the interpretation of the modelling results.
EPA Objectives
To protect the surrounding land users such that dust emissions will not adversely
impact upon their welfare and amenity or cause health problems and to meet
the requirements of the EPA Environmental Protection Policy (Atmospheric
Wastes) (Kwinana). The EPA base environmental acceptability on NH&MRC,
VEPA, USEPA and WHO criteria.
Results of Modelling - Potential impacts
Particulate concentrations from the steel plant were predicted assuming the
higher emissions rates of charging and tapping for the meltshops. Using
DISPMOD it is predicted that the maximum 24 hour ground level concentration
of particulates from the steel complex will be 12.7.tg/m3 occurring within the
industrial estate. This is well below the relevant objective of 1 2O.i.g/m3. For
annual average concentrations, PM10 values of 2.2pg/m3 are predicted which
again are well below the relevant objective of 40p.g/m3. Therefore, emissions of
dust from the plant during normal operation of stacks and vents will not be a
problem.
A summary of particulate emissions from the GSP is provided in Table 7.4.
TABLE 7.4
MAXIMUM GROUND LEVEL CONCENTRA11ONS OF
DUST PREDICTED USING DISPMOD
AIR QUALITY
OBJECTIVE

INDUSTRIAL
ESTATE

BUFFER ZONE

OUTSIDE BUFFER
ZONE

AIR QUAU1Y GUIDEIJNES'
Standard

Limit (&g/m3)

(tgIm5

Maxlmurn24hour

12.7

10.2

11

Annual Average

2.2

1.4

1.0

Notes 1:
the
2:

90'

150'

Urrt provided for Parflcdate PM.50 levels (From WAEPA, 1992b & WAEPA. 1989). The limIt for
24 hour averaging petlod for PM10 PartIculate levels is 1 20ig/rn3 (From N14.AQS (CASANZ.
1994)).
Porliculate PM10 levels - ResidentIal Areas (From NZAAQS (CASA. 1994)).

7.3.5 Sulphur dioxide
Background Information
General information on sulphur dioxide is provided in Bulletin 644 of the Western
Australian Environmental Protection Authority (1992b) and the EPA Air Quality
Guidelines (1993). Sulphur dioxide Is a colourless gas which has a pungent odour
and can irritate and be absorbed in the respiratory tract. The sensitivity of
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humans to sulphur dioxide varies considerably and asthmatics may suffer
adverse reactions at quite tow levels.
The gas also dissolves in moisture forming dilute sulphuric acid and sulphates
which can be readily absorbed onto small airborne particles. This increases the
potential for adverse effects on humans and for environmental impacts such as
leaf damage to plants and reduced water quality in wetlands.
Guidelines and Criteria
The Environmental Protection Act, 7986 does not specify maximum air quality
objectives throughout Western Australia. However, the EPA has promulgated
two Environmental Protection Policies (EPPs) for atmospheric pollutants for the
Kwinana and Kalgoorlie areas. The EPA uses the Kwinana EPP standards and
limits as guidelines for the assessment of new industrial projects (where there are
no existing sources) and for existing industrial plants which are seeking approval
for modifications (Environmental Protection Authority, 1 992b). These standards
and limits, which are for sulphur dioxide and particulates only, were used
previously by the EPA in its assessment of the acceptability of the expansion of
the Synthetic Rutile Plant at Narngulu (Environmental Protection Authority, 1989).
In the Kwinana EPP, a limit is defined as 'a concentration not to be exceeded
and a standard is defined as 'a concentration which it is desirable not to
exceed. The standard is interpreted as the value which the ground level
concentration must be below for 99.9% of the time. For one hourly averages this
equates to the 9th highest hourly value predicted during a year being less than
the standard.
The standards and limits for sulphur dioxide used in the EPP for the Kwinana
policy area are summarised in Table 7.5
TABLE 7.5
STANDARDS AND UMITS FOR SULPHUR DIOXIDE
Area
Industrial Estate

Residential

Averaging
Period
1 hour
24 hour
Annual
1 hour
24 hour
Annual

Standard
(g/m3)
700
200
60
350
125
50

Umit
(J.Lg/m3)
1400
365
80
700
200
60

EPA Objectives
Refer Section 7.3.3
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EPA Policy Context
Refer Section 7.3.3
Results of Modelling - Potential Impacts
The maximum concentrations for all averaging periods will occur within 2km of
the plant. The maximum one hourly. 9th highest hourly, maximum daily and
annual average concentrations predicted outside the buffer zone are 334g/m3,
2.tg/m3, 6.9g/m3 and 0.55.tg/m3 respectively. These levels represent 5%, 7%,
5%, and 1% respectively of the one hour limit and standard, maximum 24 hour
and annual average standards of 700.tg/m3, 350.tg/m3, 1 25p.g/m3, and 50p.g/m3
used in the Kwinana EPP for residential areas.
Within the Industrial Estate, ground level concentrations are well below the
Kwinaria EPP limits and standards for the Industrial Estate. Ground level
concentrations closest to the one hour limit and standard are approximately 3%
of the levels stipulated in the Kwinana EPP.
A summary of ground level concentrations of sulphur dioxide emissions from the
GSP is provided in Table 7.6.
TABLE 7.6
MAXIMUM GROUND LEVEL CONCENTRATIONS OF SO2 PREDICTED USING DISPMOD
AIR QUALIW
OBJECTIVE

INDUSTRIAL
ESTATE

BUFFER ZONE

OUTSIDE BUFFER
ZONE

AIR QUALI1Y GUIDEUNES

MaxImum 1 hourly

44

42

33

Standard
(&g/m5
3502

9th Highest hourly

24

23

21

-

MaxImum 24 hour

5

6

6.9

1252

0.9

0.8

0.55

502

Annual Average
Notes:

Limit (g/m)
______
7002

-

662

: Ground level concentrations both Inside and outside the Industrial Estate
'AIr quality guidelines are provided for Residential Areas
2. From WAEPA (1992b). WAEPA (1989)

7.3.6 Carbon Dioxide Emissions
Background Information
Carbon dioxide, methane and nitrous oxide are the main greenhouse gases. It is
generally accepted that production of these gases by human-related activities
is contributing significantly to global warming. As a consequence, a number of
initiatives have been developed at the international, national and State level
which are aimed at achieving a progressive reduction in greenhouse gas
emissions in the relatively short term.
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At the International level, Australia is a signatory to the United Nahons Framework
Convention on Climate Change (1992) (FCCC) which aims to stabilise
greenhouse gas concentrations in the atmosphere at a level that would prevent
dangerous and anthropogenic interference with the climate system. The FCCC
does not specify targets or timetables but it is generally interpreted that it
requires developed countries such as Australia to reduce carbon dioxide
emissions to 1990 levels by the year 2000, and to maintain emissions at that level.
The FCCC objectives however include an important qualification that means
used to achieve target emission levels should not have net adverse economic
national Impacts and should not affect trade competitiveness in the absence of
similar actions by major greenhouse-producing countries. These are referred to
as no regrets measures.
The Commonwealth Government has also formulated a national approach in
the National Greenhouse Response Strategy (1992) which includes the concept
of international offsets. An international offset applies if the making of a product
in Australia and its export using Australian technology would generate less
greenhouse gas emissions than would be the case if the raw materials were
produced in Australia and exported to another country where the production
process would use technologies which would generate higher greenhouse gas
emissions. International offsets are not recognised in the FCCC.

I

Also in response to the greenhouse gas initiative, a number of major companies
in Australia have developed the Greenhouse Challenge Program which includes
a formal commitment to voluntarily reduce greenhouse gas emissions over time.
The main source of greenhouse gas emissions is the burning of fossil fuels such as
coal, oil, natural gas and wood to produce energy. Carbon dioxide is the major
component of these emissions (estimated at 7 1 % - Federal Deportment of
Environment, Sport and Territories, 1996), and in 1994 the total human-related
emissions of carbon dioxide in Australia were estimated at 409MTPA. The
principal source of greenhouse gas emissions from energy production in Australia
is derived from the burning of coal. In 1992/93 this fuel source (brown and black
coal) was used for 59% of energy production, compared to 11% for natural gas.
At the same time, 37% of energy consumption was related to transport
(principally motor vehicles), 33% was attributable to industry, and households
used a further 12%. In the industry sector, carbon dioxide emissions are largely
associated with energy-intensive industries which include steel plants, as well as
aluminium smelters and refineries, chemical plants, pulp and paper
manufacturers, and cement plants. These industries are considered to be
efficient users of energy but the total volumes of greenhouse gas which they
produce are relatively large.
At the State level, the EPA has adopted a provisional policy on greenhouse
gases. This is given below, and is followed by a discussion of the greenhouse gas
emissions associated with the GSP.
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EPA Objective
To ensure that greenhouse gas emissions do not cause environmental or health
problems.
EPA Policy Context
The EPA has adopted the following provisional policy on greenhouse gases:
proponents are required to calculate the greenhouse gas emissions
associated with their proposal,
proponents are required to estimate the international offsets achieved by
implementation of their proposal,
proponents are required to indicate the no regrets measures adopted
to reduce greenhouse gas emissions, and
proponents should enter into a voluntary agreement with the state which
includes annual estimation of greenhouse gases, commitments to
implement no regrets measures and approaches to abate greenhouse
gas emissions and enhance sinks.
The Geraldton Steel Plant
The GSP will produce an estimated 4.195 MTPA of carbon dioxide. In addition,
the plant will consume 20MW each year of electricity supplied by Western Power
which will Increase the total annual generation of carbon dioxide associated
with the plant to 4.36 MTPA. Other greenhouse gas emissions will be negligible.
The volume of carbon dioxide associated with the GSP represents an increase of
approximately 1% of the total Australian emissions from human-related sources
as estimated in 1994, and 0.76% of the total greenhouse gas emissions in 1990 as
estimated by the National Inventory Committee (1994).
The principal sources of carbon dioxide in the GSP will be the power station
(1.934 MTPA), the melt shop (0.68 MTPA), DRI plant (1.34 MTPA), and the pellet
plant (0.24 MTPA). Emissions from the power station are associated with the
burning of natural gas, in the melt shop with the production of steel in the EAFs,
in the DPI plant with the conversion of iron ore to metallic iron, and in the pellet
plant with the burning of natural gas to produce heat. Each of these
components of the steel plant is considered to be state-of-the-art and to involve
best management practices in terms of minimising greenhouse gas emissions.
This is because energy production is based on natural gas rather than coal, and
the steel-making process involves direct reduction and electric arc furnaces
rather than the older-style blast furnaces.
The issue of international offsets with respect to the GSP can only be dealt with
at a hypothetical level. It is the case that both the Commonwealth and State
Governments have been seeking value-adding downstream processing of raw
materials in the mineral industry for many years. This is reflected by the fact that
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the majority of the iron ore agreements between the State Government and
private companies in the 1960s
and 1970s
contained clauses which required the
companies to investigate the potential for steel production within Western
Australia.
This objective of the Commonwealth and State Governments means that
international offsets are not really relevant to the GSP inasmuch as the export of
iron ore for the production of steel overseas is not an economically acceptable
alternative when there is an opportunity for downstream processing in Australia.
It is also considered that the GSP almost certainly would involve international
offsets relative to the export of iron ore. This is because the latter would involve
the definite possibility that some of the overseas production of steel would
generate higher levels of greenhouse gas emissions due to the use of older
technologies or reliance on coal-fired energy sources. This would not be the
case only if the iron ore were exported for use in a plant equivalent to the GSP.
With respect to 'no regrets measures, An Feng Kingstream Steel is prepared to
commit to an ongoing program of review of plant operations, equipment and
technology with the objective of achieving improvements in energy efficiency.
An example of such a measure in the design of the plant Is the use of waste heat
rather than specifically generated energy to evaporate wostewater from the
cooling circuits.
An Feng Kingstream Steel is also prepared to cooperate with the State
Government in initiatives which may investigate strategies for the development
of sinks for greenhouse gases in the Mid West Region.
7.3.7 Stack Emission Concentrations
Guidelines for maximum concentrations of emissions from stacks and vents may
also apply to industrial plants in addition to guidelines for ground level
concentrations of emissions.
The relevant guidelines for emission concentrations proposed for the GSP are
those defined by the Australian Environment Council and the National Health
and Medical Research Council (1986).
Emissions from all stacks and vents in the GSP have been designed to be below
these guidelines. It is not considered possible, however, to achieve the 34ppmv
guideline for NOx emissions from gas turbines greater than 10MW in the power
station without incurring significant cost penalties to the proposal. Power plant
suppliers will be required to guarantee that a level of 42ppmv of NOx from the
gas turbines can be achieved. This may require the turbines to be fitted with low
NOx burners or similar technology to achieve these levels.
7.3.8 Emissions During Maintenance
During routine shutdown of the Direct Reduction Plant for maintenance, the
gases in the reduction shaft will be vented via a blowdown stack. The volume of
gas during each venting will be about 1 ,000m3 and the mixture will consist of
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hydrogen, carbon monoxide, carbon dioxide, water vapour, methane and
nitrogen. The venting will be rapid as the temperature of the gas at the start of
venting will be about 900°C. Three shutdowns and ventings are anticipated
each year.
The volume of gas involved and the rate of venting ensure that no significant
ground level concentrations of gas will occur.
7.4 Odour
The GSP will not generate any odorous gases. Some direct reduction processes
involve the injection of hydrogen sulphide (1-12S) gas into the reactor to prevent
corrosion of the reactor shaft, resulting in the generation of 1-12S emissions from
the Direct Reduction Tower. However, both the Midrex and HYL Ill direct
reduction processes currently being considered for the GSP do not require the
addition of H2S.
7.5

Monitoring of Atmospheric Emissions

An Feng Kingstream Steel will implement a monitoring program designed to
provide regular data on atmospheric emissions from the GSP. The nature of this
monitoring program will be determined in consultation with the DEP.
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8.

ENVIRONMENTAL IMPUCATIONS - NOISE

8.1 Introduction
A specialist assessment of predicted noise emissions from the GSP has been
made by Herring Storer Acoustics (1996). The study was commissioned to
determine whether noise levels at residences in the vicinity of the GSP will
comply with the requirements of the proposed Environmental Protection (Noise)
RegulatIons, 7996.
These Regulations set base line noise criteria as follows:
TABLE 8.1
PROPOSED NOISE REGULATIONS
Time of Day

7.00am to 7.00pm Monday to Saturday, excluding public holidays

Assigned
Noise Level
dB(A)
45

9.00am to 7.00am Sundays and public holidays

40

7.00pm to 10.00pm all days

40

10.00pm any day to 7.00 am Monday to Saturday & 9.00am Sundays
& public holidays
I

35

These levels are adjusted by an influencing factor (IF) which depends on the
description of the surrounding area within concentric circles of 1 OOm and 450m
radius.
For the purposes of this study, the impacts of plant noise on existing residences
within the proposed buffer zone were not considered as it is understood that
LandCorp intend to acquire these properties prior to the establishment of the
Industrial Estate. The maximum criteria is therefore dictated by a residence
located approximately 1500m (location 2) to the south of the plant boundary,
where there are no I.F. and hence the levels indicated in Table 8.1 apply.
8.2

Existing Noise Levels

The existing or ambient noise levels at Oakajee were measured over a ten day
period (16 to 26 December) as part of the specialist assessment of noise
emissions made by Herring Storer Acoustics (1996). This monitoring shows
relatively high noise levels. Typically, the 1-10 value was around 35dB(A).
However, over a 2 day period these levels dropped to below 3OdB(A) during the
night. The high noise levels were aifributed to strong winds throughout the
monitoring period. Such winds are frequent in the Oakajee area as indicated by
the wind roses in Figure 11.
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8.3

Sound Power Levels

The sound power levels predicted from various components of the GSP with and
without standard industrial noise attenuation measures are listed in Tables 8.2

-

and 8.3 respectively.
TABLE 8.2

GERALDTON STEEL PLANT SOUND POWER LEVELS dB(A) WITH ATIENUATION
-

M *2*

~

MOE
'Ii.i.

Demolition----IIThir.

Turbine Fan
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TABLE 8.3
GERALDTON STEEL PLANT SOUND POWER LEVELS dB(A) STANDARD PLANT
-

-

___________•:r,?z1TirTFI.s
Comb
U1I

M

F

Cooling Tower

~

These sound power levels will be used as the basis for design of the GSP with
respect to noise emissions. As a general design principle, no source within the
GSP will exceed a sound pressure level of 85 dB(A) at 1 m. This will ensure
compliance with the Western Australian Occupational Health Safety and
Welfare Regulations.
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8.4

Noise Modelling

The specialist assessment of noise emissions considered the operation of the GSP
with and without noise attenuation measures. Noise control will be a specific
feature of plant design, and the noise modelling was used to indicate types of
standard noise control measures which may be required to be incorporated into
the design of the GSP in order to ensure compliance with noise regulations.
The noise attenuation measures incorporated in the noise study were as follows:
Discharge silencers on the waste gas fans, feed end and discharge end
de-dust fans of the pellet plant; the heater combustion air fans and
reformer fans of the Direct Reduction Plants; and the de-dust fans of the
Melt Shops.
A 4m high solid wall around the outside of the scrap handling facility.
General building attenuation including internal absorptive lining
particularly for the Melt Shops.
Standard proprietary acoustic package installed by the manufacturer for
the gas turbines in the Power Station.
Other noise attenuation measures could be used in place of the above to
achieve the same level of noise attenuation. The final measures actually used in
the GSP will be determined at the detailed design stage.
The propagation of noise from the GSP was modelled using the computer
program E.N.M. (Environmental Noise Model). This program was developed for
the New South Wales State Pollution Control Commission, and is endorsed by the
Australian Environmental Council and the Department of Environmental
Protection in Western Australia.
The topography around the GSP site at Ockajee was digitised for incorporation
in the computer model. Two scenarios, for calm conditions and a gentle wind of
2m/sec, were then modelled. These are ideal conditions for noise propagation.
In reality, light winds are not common at Oakajee and strong sea breezes and
easterlies are more usual. During stronger wind conditions the ambient noise
levels increase and this will influence noise levels at nearby residences more than
noise from the GSP.
Temperature inversions were not considered during the modelling, primarily as
the effect of an inversion is not considered to be as significant for noise
propagation as the occurrence of a gentle wind.
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8.5

Results of Modelling

EPA Objectives
To protect the amenity of nearby residents from noise and vibration impacts
resulting from activities associated with the proposal by ensuring that the noise
and vibration levels meet statutory requirements and acceptable standards.
To meet the criteria in the Noise Abatement (Neighbourhood Annoyance)
Regulations 1979 and the proposed Environmental Protection (Noise)
Regulations (when promulgated) and any policies covering noise or vibration
which have been endorsed by the EPA.
Modelling Results

Noise emissions from the standard and attenuated plant are shown in Figures 21
and 22 respectively.
Noise emissions, in accordance with the stated criteria, are dictated by the
proximity of the residence at Location 2 (Figure 21). The noise levels at this
location, and also at Locations 1 and 3 are provided in Table 8.4.
TABLE 8.4
NOISE LEVELS dB(A) AT LOCATiONS ADJACENT TO THE GSP
Location

1
2
3

Criteria
(Night)
44
35
37

-

Standard Plant
Calm
26
38
28

Wind (2m/s)
39
41
41

Attenuated Plant
Calm
21
32
24

Wind (2m/s)
34
35
33

The attenuation required to achieve the recognised criteria is shown through the
sound power levels (rabIes 8.2 & 8.3)
The attenuation required is increased discharge silencer performance for the
Discharge End De-dust Blower, Main De-dust Blower, Reformers and Turbine
Exhausts.
Under worst case conditions (down wind propagation 2m/s) the criteria of 35
dB(A) is achieved at Location 2 with some plant attenuation. Noise emissions
are not expected to exhibit annoying characteristic such as tonal components
with this attenuation, as the attenuated plant design would provide for extra
attenuation at the tonal frequencies, particularly for such equipment as blowers.
There are no plant components that produce significant vibration during
operation, and as such vibration impacts were not considered as part of this
assessment.
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9.

ENVIRONMENTAL IMPUCAT1ONS - WASTE MATERIALS

9.1 Wastewater
The majority of wastewater produced in the GSP will be blowdown from cooling
water circuits, although some wastewater will be blowdown from process water
circuits. The circulating water in the cooling and process water circuits is treated
as required by coarse particle precipitation, clarification and filtration to enable
it to be recirculated. Virtually all the make up water to the GSP is discharged as
water vapour from the cooling towers in the cooling water circuits. The
blowdown has an increased concentration of dissolved salts from the make up
water plus corrosion and algae inhibitors introduced into the circulating water.
The blowdown water is passed through an evaporator to produce an enriched
saline solution and demineralised water. The demineralised water is returned for
use in the plant.
The enriched saline solution will then be evaporated using waste heat from other
plant processes, and the remaining salts collected for disposal.
9.2

Solid Wastes

9.2.1 Types of Solid Wastes
The solid wastes produced by the GSP will comprise the following:
Slag from the EAF and Casting Plant
Used refractory bricks from the EAF, LF and Casting Plant
Casting Plant scale
Salts from evaporation of wastewater

476,748tpa
22,000tpa
12 ,000tpa
5,000tpa

9.2.2 Composition
Slag
The composition of the slag will vary depending on the composition of scrap
metal used for steel making but is expected to be approximately as follows:
CaO
FeO
Si02
MgO
A1203
MnO
P205
Others

36.70%
25.28%
21.00%
07.99%
04.35%
00.100/0
00.100/0
04.63%
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Refractories
The majority of the refractories will be high alumina bricks or conventional fire
clay bricks. Typical compositions are:
Heavy duty fire clay bricks
54%
Si02
40%
A1203
High alumina bricks
50-85%
A1203
Balance Si02
Casting Plant Scale
The scale from the Casting Plants has a high iron content generally of more than
70% and less than 4% silica, alumina, lime and magnesia.
Salts from evaporation of wastewater
The evaporation of wastewater will leave a residue of salts. As the wastewater is
bore water from the Allanooka Borefleld, the residue will be a concentration of
typical salts in drinking water and especially sodium chloride.
9.2.3 Solid Waste Disposal
EPA Objectives
Wastes are contained and isolated from groundwater and surface surrounds.
Waste Disposal Options
The solid waste from the GSP will be disposed of in various ways as follows:
Slag. The use of slag as a road base or in cement manufacture is currently
being investigated, and if either use proves feasible then the slag will be
used for this purpose. However, if it is not possible to use the slag, the
material will be transported to the mine site at Tallering Peak and
disposed of into the mine waste dump. The process of disposal at the
mine site, dust management, and rehabilitation of the waste dump are
described in the NOl for the Tallering Peak iron ore mine (Alan Tingay &
Associates and Signet Engineering Pty Ltd, 1995).
Refractory Bricks. Disposed of in the mine waste dump at Tallering Peak.
Casting Plant Scare. Disposed of in the mine waste dump at Tallering
Peak.
Salts from Wastewater. Disposed of In the mine waste dump at Tallering
Peak
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9.3

Sewage Treatment & Disposal

The specific sewage treatment system has not been selected at this stage,
however it is the intention of An Feng Kingstream Steel to install a purpose built
package wastewater treatment plant equivalent to the bioMAX process for the
disposal of sewage waste from the GSP. This system involves aerobic and
anaerobic treatment of the waste, followed by chlorination, with a further option
of ultra-violet light treatment. The treated effluent from the system meets the
stringent standards set down by the Health Department of Western Australia for
above ground disposal of wastewater by sprinkler irrigation on landscaped and
garden areas.
The package treatment plant will be supplied by a Health Department
approved contractor, and operated in accordance with the requirements of
the Hea/thAct, 1911.
All wastewater generated from the package treatment plant will be used onsite
to irrigate landscape plantings.
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10.

ENVIRONMENTAL IMPLICATIONS - SERVICES AND INFRASTRUCTURE

10.1 Introduction
No infrastructure has been established for the supply of services to the Oakajee
Industrial Estate. Services such as natural gas, water and electricity will need to
be supplied during the construction of the GSP. It will also be necessary to
construct a railway spur to the Industrial Estate from the existing railway line that
connects with Narngulu from MuHewa.
The services will be designed, constructed and operated by Alinta Gas, Western
Power, the Water Corporation and Westrail, but in principle environmental
approval for the services is sought by An Feng Kingstream Steel through this CER.
It is anticipated, however, that separate referrals would be made to the EPA as
necessary by the relevant government agencies for the establishment of the
required infrastructure when specific alignments are determined.
The provision of services and infrastructure are further considered in the sections
below.
10.2 Water Supply
Water is likely to be supplied to the GSP by the Water Corporation from the
Allanooka Borefield, which is located south-east of Geraldton. This borefield is
the main water supply for the City of Geraldton, and a pipeline from the
borefield currently extends as far as the city.
To supply water to Oakajee, it will be necessary to extend the pipeline to the
Industrial Estate. A proposed route for this pipeline, shown in Figure 23, has been
prepared by the Water Corporation.
The proposed pipeline passes to the east of the City of Geraldton, and is aligned
along road reserves and property boundaries between the City and the
Industrial Estate. It is anticipated that the proposed route would have little, if any,
implications for current land uses between Geraldton and the Industrial Estate.
10.3 Gas
The main Dampier to Bunbury gas pipeline is located approximately 55km east
of the Oakajee Industrial Estate. The location of this gas line is shown in Figure 24.
A spur line would need to be constructed to service the Oakajee Industrial
Estate.
A route for such a spur line is yet to be identified by Alinta Gas, but the line will
pass through farmland to the east of the Industrial Site.
An Feng Klngstream Steel may, however, enter into arrangements with an
independent pipeline operator for the construction a dedicated pipeline from
the North-West Shelf to service the requirements of the GSP. Should this prove to
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be the most feasible option for the project, a separate referral to the EPA for the
proposed pipeline will be required. It is, however, anticipated that such a
pipeline would follow a similar route to the existing Dampler to Bunbury pipeline.
10.4 ElectricIty
The majority of the electricity requirements of GSP will be supplied by a
dedicated Power Plant. The Power Plant has previously been described in
Sections 2.5 and 7.
It will probably be necessary to obtain some power from the existing grid that
services Geraldton for the offices, workshops, and such facilities as the water
and sewage treatment plants. Power will be supplied from the existing
Mungarra Power station, but it will be necessary to construct additional power
lines to service the Estate. The proposed route for these lines is shown in
Figure 23.

10.5 Rail Access
Rail access to the site will be provided by a spur line from the existing rail line. A
preferred route for the spur line has been identified by Westrail, the location of
which Is shown In Figure 23.
The spur line leaves the main Narngulu rail line approximately 2km east of the
Narngulu Marshalling Yards, and runs north adjacent to the Moonyoonooka Narngulu Road. The rail crosses the Geraldton - Mount Magnet Road to the east
of the airport, and passes through the market gardens to the north of this road.
The rail posses over the Chapman River, and runs along the eastern edge of
farmland, adjacent to the Narra Narra - Moonyoonooka Road.
The line then heads west through farmland, and over the Chapman Valley and
Chapman Valley East Roads. The line runs to the north of Mount Sommer, and
crosses a number of minor roads before it reaches the North West Coastal
Highway. After crossing the Highway, the line enters the proposed Industrial
Estate.

10.6 Road Access
Access to the Industrial Estate will be provided along the existing North-West
Coastal Highway (Figure 23). This route will primarily be used by employees and
also for the delivery of solid inputs to the plant (Section 12.1.4).
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11.

ENVIRONMENTAL IMPUCATIONS - SOCIAL SURROUNDINGS

11.1 Risk Management
EPA Objective
To ensure that the risk is as low as reasonably achievable and complies with
acceptable standards. The EPA's criteria for the assessment of the fatality risk of
proposed hazardous and industrial developments is outlined in Bulletins 611 and
627.
EPA Policy Context
The EPA has indicated that the following individual fatality risk levels are
acceptable (Environmental Protection Authority, 1992 and 1 992a):
One In a million per year or less in residential zones;
Between one half and one in a million per year in sensitive developments
such as hospitals, schools, child care facilities;
Fifty in a million per year target at the boundary for each individual
industry;
I

.

One hundred in a million per year cumulative risk on any industry; and
Ten in a million for any non industrial activity located in buffer areas
between industrial facilities and residential areas.

Specific criteria for societal risk have not been developed by the EPA but a
qualitative approach will be taken by the EPA in the assessment of societal risk
from Individual proposals. As a general rule the EPA expects that the principle of
avoidable risks should be avoided should be applied to proposals.
Potential Impacts and Management
No component of the steel plant will present a risk to the general public in terms
of the use of hazardous and dangerous goods. Therefore, risk to the public will
comply with acceptable standards.
There are potential risks to employees with respect to such events as personal
injury, but such risks would be minimised through the preparation of a Site Safety
Plan, and adherence to the requirements of the Occupational Safely and
Health Regulations, 1996.
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11.2 Aboriginal and Post Colonisation Heritage Sites
EPA Objective
To comply with statutory requirements in relation to areas of cultural or historical
significance.
Commonwealth Objectives
To fulfil the requirements of the Australian Heritage Commission Act, 7975 if there
are likely to be any direct or indirect impacts on places listed on the Register of
the National Estate. Consider the possibility of the impact of indigenous issues on
the proposal.
Potential Impacts
The establishment of the GSP at Oakajee will have no impact on any known
Aboriginal or Post Colonisation Heritage sites, There are also no places listed on
the Register of the National Estate in the near vicinity of the GSP.
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12.

ENVIRONMENTAL IMPUCATIONS - TRANSPORT

12.1 Transport between the GSP and the Port of Geraldton
12.1.1 Background
It is anticipated that the construction of a deepwater port would occur
concurrently with the construction of the GSP at the proposed Oakajee Industrial
Estate. However, it is considered necessary to allow for export of steel product
through the existing Port of Geraldton for a short period to take into account
potential delays in the construction of the deepwater port.
This assessment considers the potential for the export of steel product through
the existing Port of Geraldton for a period of up to ten months following the
commencement of commissioning of the GSP. During this period the steel plant
will not be at full operational capacity as production will increase gradually until
it reaches the design capacity of 2.4 MIPA at two years after commissioning.
An Feng Kingstream Steel are still determining the most cost effective method of
transport of steel product to the existing Port of Geraldton from the GSP site, and
therefore options for the use of either road or rail are presented in this CER.
12.1.2 Transport Routes
Road Transport
The proposed route for the transport of steel product by road to the Port of
Geraldton from the GSP at the Oakajee Industrial Estate is via North West
Coastal Highway, Portway and Marine Terrace. Solid inputs to the GSP from the
port will be transported on the same route.
The Highway is bounded by general farming land to the east and west until it
enters the City of Geraldton, where it is bounded on both sides by residential
and commercial areas.
Portway is a two lane, single carriageway that carries mainly port related traffic
between Marine Terrace and Fitzgerald Street. Between Fitzgerald Street and
the Rotary, the traffic also includes a large proportion of cars and light vehicles
which access residential and commercial areas mainly to the north, but also to
the south of Portway.
From Portway, vehicles access Berth No. 6 via Marine Terrace. Marine Terrace is
a two lane, single carriageway which carries predominantly port related traffic,
but also a limited amount of local traffic to the residential areas, caravan parks
and beaches at the west end of Point Moore.
Rail Transport
Trains transporting steel product from the GSP to the existing Port of Geraldton
would haul along the proposed spur line from the Oakajee Industrial Estate, and
join the main Narngulu line approximately 2km east of the Narngulu Marshalling

A961 16:Mld West Iron & Steel CER - Oakajee

63

.4Jan

lingay & Associates

Yards. The location of the Oakajee spur line has previously been described in
Section 10.5. From Narngulu, the trains would travel along the existing rail line
into the Port of Geraldton.
12.1.3 Assumptions for the Transport of Steel Product
A number of assumptions have been made during this study to determine
potential traffic movements associated with the transport of steel product
between the GSP and the Port of Geraldton. The assumptions for road and rail
transport are as follows:
Road Transport
Trucks will transport three slabs/truck to the port (ie. óOt each).
Trucks will operate five days/week (ie Monday to Friday) between the
GSP and the Port of Geraldton.
Trucks will only operate 12 hours/day (ie between 7am and 7pm).
Steel transport will only occur to the existing port for a period of 10 months
Steel production will gradually increase in the months following
commissioning
Rail Transport
Trains will operate seven days per week between the GSP and the Port of
Geraldton.
Trains will be 500m in length, each capable of transporting 1 600t of steel
product.
Transport of solid inputs to the GSP will occur by road.
Steel transport will only occur to the existing port for a period of 10 months
Steel production will gradually increase in the months following
commissioning
12.1.4 Truck Movements Associated with Product Transfer
The movement of steel product to the existing Port of Geraldton will involve a
maximum of approximately 14 truck movements every hour, 12 hours/day (7am
to 7pm), five days/week (Monday to Friday). This is one truck movement every
4.21 minutes. The gradual increase in truck movements over the 10 month
period is shown in Table 12.1.
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TABLE 12.1
STEEL TRANSPORT TO THE PORT OF GERALDTON BY ROAD FOR THE 10 MONTHS
FOLLOWING PLANT COMMISSIONING
Month

Slab
t/weok

Billet
t/weok

Total Steel
t/week

Total Steel
t/day

Total
tm/day

Time
between

Total
tm/hour

frn
(minutes)
1
2
3
4
5
6
7
8
9
10
im:

9,800
12,133
14,467
16,800
18200
19,600
21,000
1 22237

2,800
3,430

-

-

-

-

-

9,800
12,133
14,467
16,800
18,200
19,600
23,800
25,667

1960
2426.6
2893.4
3360
3640
3920
4760
5133.4

65
81
96
112
121
131
159
171

5.5
6,7
8
9.3
10.1
10.9
13.22
14.26

11.07
8.90
7.46
6.45
5.93
5.51
4.54
4.21

1

1

truck movements

12.1.5 Train Movements Associated with Product Transfer
The movement of solid product to the existing Port of Geraldton would involve a
maximum of 4.6 train movements/day, seven days per week. The gradual
increase in train movements over the 10 month period following commissioning is
shown in Table 12.2.
TABLE 12.2
STEEL TRANSPORT TO THE PORT OF GERALDTON BY RAIL FOR THE 10 MONTHS
FOLLOWING PLANT COMMISSIONING
Month

2
3
4
5
6
7
8
9
10

Slab
t/woek

Billet
t/week

Total Steel
I/week

Total Steel
I/day

Train
movements/
day

-

-

-

-

-

9,800
12,133
14,467
16,800
18200
19,600
23,800
25,667

1960
2426.6
2893.4
3360
3640
3920
4760
5133.4

2
2
2.6
3.0
3.2
3.6
4
4.6

9,800
12,133
14,467
16,800
18,200
19,600
21,000
22237

2,800
3,430
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12.1.6 Truck Movements Associated with the Transport of Solid Inputs
Assumptions
In the calculation of truck numbers associated with the transport of solid inputs
from the Port of Geraldton to the GSP, the following assumptions were made:
All transport will occur by road.
Trucks responsible for the transport of solid inputs to the GSP will only
operate 12 hours/day (ie. between 7.00am and 7pm).
Trucks used to transport inputs are capable of carrying a 20t load.
At least 523 ,368tpa of solid inputs will be sourced locally ie only
252 ,674tpa will be imported through the existing port.
The solid inputs imported through the existing Port of Geraldton in the first
ten months will include a percentage of scrap steel. However, in reality
scrap steel will not be imported until local supplies have been fully utilised.
This would therefore give a slightly exaggerated impact of truck
movements associated with the transport of solid inputs during the first ten
months following commissioning.
To calculate the number of truck movements on a daily basis (assuming a
5 day week), an average month was assumed to have 22 working days.
Number of Truck Movements
The transport of 252 ,674tpa of solid inputs from the existing Port of Geraldton to
the GSP for the life of the project represents a maximum total of 95.71 truck
movements/day, five days/week. This is approximately eight truck movements
every hour between 7am and 7pm, or one truck movement every 7.52 minutes.
The use of solid inputs is dictated by the requirements of the GSP, and as such
the full quantities of solid inputs required for the plant will not be imported until
approximately 24 months (or two years) after plant commissioning. Truck
numbers associated with the increase in production in the first 10 months of plant
operation, and also when the plant reaches full capacity (24 months) are
provided in Table 12.3.
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TABLE 12.3
TRUCK NUMBERS FOR THE TRANSPORT OF SOUD INPUTS FROM THE EXISTING PORT
OF GERALDTON
Month

Total Steel
t/month

Total Inputs
Required
I/month

Total No.
trucks
/month

Total
tm/day

Total
tm/hour

Time
between
tm
(minutes)

1

-

-

-

-

-

-

42,467
52,578
62,689
72,800
78,867
84,933
103,133
111,222
203,233

3224.45
3992.16
4759.88
5527.59
5988.24
6448.82
7630.72
8444.91
21,056.17

161.22
199.61
237.99
276.38
299.41
322.44
391.54
422.24
1052.81

14.66
18.15
21.64
25.12
27.22
29.31
35.59
38.38
95.71

1.22
1.51
1.80
2.09
2.27
2.44
2.97
3.20
7.98

49.18
39.74
33.33
28.71
26.43
24.59
20.20
16.75
7.52

2
3
4
5
6
7
8
9
10
24

1

Should steel product be transported to the existing Port of Geraldton by rail, solid
input truck numbers will still increase as indicated in Table 12.3. The cumulative
effects of transporting solid inputs and steel by road are further considered in
Section 12.1.8
12.1.7 Transport of Other Solid In puts
Solid inputs to the steel making process have previously been described in
Section 3.2. As indicated, An Feng Kingstream Steel consider that some of the
major commodities can be sourced within Western Australia. Therefore, of the
total 778,042fpa of solid inputs required by the GSP, only 252,674tpa will be
imported through the existing port.
Due to the small quantities of solid inputs required by the GSP, it is anticipated
that the solid inputs will be imported through the existing Port of Geraldton for
the life of the project rather than through the port at Oakajee.
It is expected that the remainder of solid inputs to be sourced within Western
Australia (475,368tpa) will transported to the site by rail. It is not possible to
determine the number of train movements associated with the transport of these
materials at this time as these figures will be dependant upon such factors as the
location of the suppliers, the volumes of material sourced during any one period,
and the length of trains used for transport.
12.1.8 Cumulative Truck Numbers
Under the scenario of all transport by road, there will be a period of 10 months
following commissioning of the GSP when traffic associated with the transport of
steel product and solid inputs may be experienced on the proposed transport
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route. It is anticipated that traffic levels will peak at a maximum of
approximately 209 truck movements/day in the 10th month after commissioning.
This is approximately 18 truck movements/hour, 12 hours/day, 5 days/week, or
one truck movement every 3.44 minutes.
After the 10th month following commissioning, only vehicles transporting solid
inputs will be in operation between the existing port and the GSP (Section 12.1.5)
The increase In truck numbers over the initial 10 month period following
commissioning is provided in Table 12.4.
TABLE 12.4
CUMULATiVE TRUCK NUMBERS FOR TRANSPORT BY ROAD BE1WEEN THE GSP AND
THE EXISTiNG PORT OF GERALDTON

Month

Solid Inputs

tm/day

Total
tm/day

Total
tm/hour

Time
between tm
(minutes)

2

-

-

-

-

-

3
4
5

65
81
96

14.66

79.66
99.15

6.64

9.04

8.26

7.26

117.64

9.80

25.12
27.22

137.12

29.31

160.31
194.59
209.38
95.71

11.43
12.35
13.36
16.22
17.45
7.98

6.12
5.25

6
7
8
9
10
~ 24
Irn:

Steel
tm/day

112
121
131
159
171
-

18.15
21.64

35.59
38.38
95.71

148.22

1
1

4.86
4.49
3.70

3.44
7.52

fruck movements

Truck movements associated with the MWIS Project can be placed into
perspective by comparison with existing grain operations within the port area.
For approximately six weeks of the year, grain deliveries are made to the CBH
facilities at the port. Daily receivals by CBH average around 20,000 tonnes, and
peak at approximately 23,000 tonnes/day during this period. Grain receivals
occur between 8am and 10pm daily, for a period of 12 hours/day. This involves
an average of approximately 83 truck movements/hour, or one movement
approximately every 0.72 minutes. Truck movements will peak at approximately
96 per hour, or one truck movement every 44 seconds.
In reality however, the majority of truck movements associated with grain
deliveries occur in the morning prior to 8am when trucks are entering the port
area. Congestion is also currently created as CBH have only one operational
weighbridge in the port area. It is understood, however that CBH are seeking to
install a weigh-out weighbridge which should alleviate some congestion
problems.
The dedication of Portway to port traffic would also assist in the alleviation of any
problems associated with traffic congestion within the port area.
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12.1.9 Port of Geraldton Berthing Facilities
An Ferig Klngstream Steel intend to utilise the facilities at the existing Port of
Geraldton during the first 10 months of plant operation to export steel product.
The import of solid Inputs will not require the construction of any specific
unloading facilities. Discussions with the Geraldton Port Authority (GPA) have
indicated that the existing port is capable of accommodating the export of
steel product from Berth No. 6 in the short term without modification. This berth
would also provide an area of landbacking for temporary storage facilities.
Additional dredging works would not be required to accommodate ships for the
MWIS Project.
The steel product will be loaded onto the ships by an on-shore crane and then
handled by the ship's own equipment.
12.1.10 Environmental and Social Implications
EPA Objectives
To protect the amenity of nearby residents from noise and vibration impacts
resulting from activities associated with the transport of raw material and
product by road and rail transport.
Potential Impacts and Management
Road Transport
In previous assessments for the GSP with respect to noise associated with truck
movements (Alan Tingay & Associates, 1994, 1995) the foflowing Main Roads
Western Australia's policy for noise level impact criteria was used for assessment
purposes:
Main Roads design goal for new road projects is to limit traffic noise at
residences to less than 68 dB(A) 1- 0 (18 hour). To achieve this it may be
necessary to include in the design, noise reduction features such as
bafflers.
In such cases where a significant increase in noise is predicted to occur
(such as an existing quiet area), Main Roads will consider inclusion of noise
reduction features even though predicted levels may be less than 68
dB(A). In this instance, a design guide of 63 dB(A) is to be adopted for
investigating these features in this noise study.
The more current 'Main Roads Policy' is as follows:
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'Traffic Noise Impact Assessment - Road Construction Projects."
General
A traffic noise Impact assessment is carried out, the aim of which is to:
Establish existing levels of noise along the project.
Determine the future noise impact of traffic using the road.
Identify noise control options required to achieve Noise Level Objectives.
Assessment involves measurement and prediction of traffic noise, and
recommendations on specific measures to reduce noise where required.
Noise Level Objectives
Noise Level Objectives are specified upper limits of traffic noise which it is
intended should not be exceeded. They are listed in Table 12.5 and apply
outside residential buildings.
Noise Level Objectives in Table 12.5 may also be applied outside public buildings
such as hospitals, schools, libraries. There is scope to relax the Noise Level
Objectives if rooms in public buildings are air-conditioned, and are therefore
normally used with windows closed.
TABLE 12.5
MAIN ROADS WESTERN AUSTRALIA - NOISE LEVEL OBJECTIVES
Sam Objective

Objective for Low
Ambient Areas

Objective for High
Ambient Areas

63 dB(A)

Ambient + 15 dB(A)

Ambient +3 dB(A)

Notes
Noise levels are L10(18 hour) values, from 6 a.m. to midnight.
Ambient noise Is the level of noise before the road project commences.
A low ambient area Is where the 1-10(18 hour) level Is exceptionally low, I.e. less than
45 dB(A).
A high ambient area Is where ambient noise Is more than 60 dB(A).
Due to the Impracticality of controlling noise at the upper floors of multi-storey buildings,
noise assessment Is restricted to the ground floor level.
Noise Is assessed at a positIon 1 metre from a building facade, and 1.2 to 1.5 metres
above ground floor level.
The objectives apply to the total traffic noise expected at a building facade, I.e. noise
from the new/Improved road and any other roads, 10 to 15 years after opening of the
road project. In the case of road improvement projects In high ambient areas, the noise
level objective applies to traffic noise at opening of the road project.
The noise level objectives for low ambient areas apply only to residences and other
buildings with noise sensitive uses existing at the time the rood project is undertaken.'

The DEP considers that lower levels than those noted above are desirable. In
particular, for the night time period 2200 hrs to 0600 hrs should not exceed an 1- 0
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(for any one hour) of 58 dB(A). However, trucks associated with transport for the
GSP will only operate during daylight hours.
It is considered, therefore, that the 1-10 18hr value of 63 dB(A) is appropriate as
the design guide for roads from the plant to the Rotary intersection with Brand
Highway. Noise modelling studies undertaken by Herring Storer Acoustics (1997)
use the L10 1 hr values throughout, which is considered a more conservative
estimate of noise levels than the L10 18 hr value.
Noise levels associated with truck movements along the North West Coastal
Highway were considered over the 10 month period leading up to the
commissioning of the Oakajee port.
Truck movements range from
approximately seven per hour for the third month of operation to approximately
17 per hour at the tenth month following commissioning. Thereafter truck
movements reduce to approximately six per hour for carting solid Inputs to site.
The noise level for existing traffic (based on 85 vehicles per hour), truck
movements associated with transport for the GSP only and the cumulative traffic
noise levels calculated at 1Dm from the road are shown in Table 12.6.
TABLE 12.6
TRAFFIC NOISE L10dB(A) 1 HOUR AT lOm FROM ROAD
Month

Solid Input
Trucks
<50

Steel Product
Trucks
56

Cumulative
levels
65

Difference

3

Existing
Levels
64

10

64

55

63

67

+3

-

66

24plus

1

64

1

59

1

+1

1

+2

Notes: Edsting traffic movement noise levels have been based on a flow rate of 85 vehicles
per hour. Speed raling is an average 60 km/hr.

Therefore, trucks associated with the GSP travelling along the North West Coastal
Highway would increase the existing noise levels by 1 to 3 dB(A). Given the
limited number of houses within ten metres of the Highway, this noise increase is
considered to have minimal impact on residents along the route. It is also
stressed the highest noise levels will only occur for a finite period.
Movement along North-West Coastal Highway is currently limited to vehicles of
up to 36.5m in length. The vehicles currently proposed for transport of steel
product will have a combined length of 53.5m. Therefore, it is acknowledged
that North-West Coastal Highway would require various road upgrades to ensure
that the existing level of service, safety and public amenity are maintained. The
extent of upgrading required, and the responsibility for such upgrades, would be
determined in consultation with Main Roads Western Australia should An Feng
Kingstream Steel decide to transport steel product to the existing port by road.
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With respect to noise levels along Portway, previous studies (Herring Storer
Acoustics, 1994) have indicated that traffic noise levels along Portway will
exceed existing noise criteria in the future due to the predicted growth in traffic,
and even in the absence of further development such as the GSP. The authors
state therefore that it will be necessary to construct bafflers along Portway to
ensure that noise associated with general and port related traffic meets
acceptable criteria.
This study also found that the addition of extra truck movements to traffic levels
predicted for the year 2011 would have minimal impact on the calculated day
and night noise levels, and would add approximately 1 dB(A) to predicted noise
levels from other traffic. As the estimated truck movements/hour were greater
than the levels predicted for the GSP, it is assumed that traffic associated with
the movement of steel product and solid inputs would also only increase
predicted noise levels by a maximum of 1 dB(A).
Therefore, it can be inferred that truck movements associated with the GSP will
have minimal impact on existing and future noise levels, particularly in the
vicinily of Portway.
This means that whilst there is a potential future noise management issue
associated with traffic on Portway, this is due to existing predicted traffic levels
and not to truck movements associated with the GSP.
An Feng Kingstream Steel are also currently evaluating the feasibility of either
establishing a dedicated fleet of vehicles or using contactors for transport of
materials between the GSP and the Port. Irrespective of the vehicles used, An
Feng Kingstream Steel will require all vehicles used for transport to meet the
exhaust noise limits specified in Australian Design Rule 28/01.
Rail Transport
There are currently 20 train movements per day along the rail One between the
Narngulu Marshalling Yards and the Port of Geraldton. The trains are associated
with the movement of mineral sands, bulk minerals and grain into the port. The
LA24hr for this level of traffic is 54dB(A).
Train movements associated with the transfer of steel product to the port would
peak at a maximum of six movements per day in the tenth month. This would
increase the La24hr to 55dB(A). This represent an increase of 1 dB(A). Given
the limited duration of transportation by this route for the steel product, it is not
considered that this increase in noise levels would have a significant impact on
residents.
Noise levels associated with the movement of steel product along the Oakajee
spur line are further considered in Section 12.2.4.
Vibration Impacts associated with rail were not considered as part of this
assessment. Westrail has carried out extensive studies on rail traffic induced
vibration to residential premises, and the results show that vibration levels are
well below any structural or human fatigue levels when compared to Australian
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or International Standards. Consequently, it has not been considered necessary
to address this issue.
12.2 Transport of Iron Ore
12.2.1 Iron Ore
Approximately 3.2 million tonnes of high grade iron ore and concentrate will be
delivered each year to the GSP for the production of slab steel.
12.2.2 Methods of Transport and Handling
Transport between each mine site and the GSP will be by rail. This will require the
construction of spur lines between each mine and the existing rail line. In
previous assessments (Alan Tingay & Associates, 1995 & 1996), road was
proposed as the method of transport between Tallering Peak and Mullewa.
However, recent assessments have shown that rail is a more cost effective
transport option. The primary reason for this is that the use of rail will eliminate
the necessity to double handle iron ore and solid waste materials at a transfer
facility.
The train configuration used for the transport of iron ore to the GSP will comprise
two locomotives with 46 rotary dump wagons, each wagon having a capacity
of 53 tonnes (ie. a maximum of approximately 2000t of ore will be transported by
each train). The movement of this material will involve five trains per day
between the mine site and the GSP (ie. ten train movements).
The trains will unload at the GSP into a bottom reclaim hopper, enclosed in a
shed. Iron ore will be transferred from the hopper to stockpiles using covered
conveyors. The location of the unloading facility at the GSP is shown in Figure 4.
12.2.3 Transport Route
A rail spur line approximately 65km long will be constructed between the existing
rail line and the Tallering Peak mine site. The route of this line is shown in
Figure 24. From Tallering Peak, the line will pass through Wandina Station and
then cross Greenough River. The rail then passes over Hackett Creek and
through the Urawa Nature Reserve, This is an A Class Reserve vested in CALM
for the purpose of the conservation of flora and fauna. The rail would then pass
through farmland, over the Urawa River, and join the existing rail approximately
4.5km to the west of the town of Mullewa.
The existing railway line between Narngulu and Mullewa passes near the small
town of Moonyoonooka and through the small town of Eradu (Figure 24). Land
on either side of the railway is either used for general farming, or is uncleared
native bush.
The track is maintained at a standard to support 16 tonne axle loads and would
require upgrading to permit 19 tonne axle loads.

A961 16:Mld West Iron & Steel CER - Qakajee

73

Alan 1ngay & AssocIates
It will also be necessary to construct a spur line from the existing line to service
the Oakajee Industrial Estate. The route of this line has previously been
described in Section 10.5.
12.2.4 Environmental and Social Implications
EPA Objective
To protect the amenity of nearby residents from noise and vibration impacts
resulting from activities associated with the transport of raw materials and
product by road and rail transport.
Potential Impacts and Management
It is not anticipated that there will be any issues associated with the transport of
iron ore between the Tallering Peak mine site and Mullewa, given the absence
of houses along the transport route. The spur line will connect to the main rail
line to the west of Mullewa, and will not enter the town.
Baseline noise levels associated with train movements were measured for a rail
noise study undertaken for the Point Moore Deepwater Port PER (Hening Storer
Acoustics, 1994). This study found that train noise associated with one train
movement per hour would have an La24hr of 55dB(A) and an I-ArTm of 88dB(A)
at 15 metres. If more than one train movement (two) occurred within any 1
hour, then the LAeq 1 hr would increase to 58dB(A), however, the 24 hour value
would remain the same. This applies for up to 24 movements per day assuming
the movements are reasonably spread over the 24 hour period.
The recognised criteria for train noise at residences are an LA 24hr of 55dB(A),
and an LA r= of 8OdB(A).
These criteria are based on the State Pollution Control Council of NSW
Environmental Noise Control Manual (1988), Part J Rail Traffic Nois& Guidelines
for Planning Levels. The maximum acceptable levels are set down as 5dB(A)
above the criteria values.
The noise levels associated with rail transport for the MWIS Project, based on the
calculated flow rates to and from Oakajee and the above baseline data, are
summarised in Table 12.7.
TABLE 12.7
TRAIN NOISE (dB(A)) AT 15m
oute

rallering Peak to Mullewa
llewa to Oakajee Spur
kajee Spur to GSP
kajee Spur to Geraldton

ka

No. of Movements
LA,, 24hr
LA
First 10
Thereafter First 10 Thereafter
Months
Months
10
10
51
51
88
14
14
53 1
53
1 88
16
10
54
51
88
26
20
55
54
88
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It Is the maximum level (LA) that will dictate the impact distance at which
acceptable noise levels would occur. To achieve 80 dB(A), the separation
distance required from residences is 50 metres.
The LAm= noise level is currently exceeded by traffic on the existing rail line and
the predicted increase associated with the transport of iron ore along this route
does not alter the existing level. However, although the LA
noise level
predicted for train movements on the Mullewa to Namgulu railway do exceed
recognised criteria, the predicted levels are based on a distance between the
railway line and the nearest house of 15m.
Along the existing section of line to be used for the MWIS Project, only houses at
Eradu are close to the railway line but the majority of residences at this location
are likely to be more than 1 5m away and the noise level will therefore be less. At
Eradu, the existing maximum noise level associated with train movements is
estimated to be 88dB(A). The average noise level associated with trains during
each 24 hour period may increase by up to 3dB(A) at the closest houses in
Eradu to the railway line.
Rail noise along the spur line to Oakajee will readily satisfy the LA 24hr level for
residents within close proximity (approximately 20 metres)of the line. However, it
is the LA requirements that will dictate the acceptable impact distance and
a separation distance of 50m is required to achieve 80 dB(A).
The new rail route to Oakajee will be designed to ensure that it is sufficiently
distant from houses to meet the required separation distance, and hence the
above noise guidelines.
Transport of steel product will increase noise levels along the existing line
between Narngulu and Geraldton port to an LA 24hr of 55 dB(A) over the 10
months that steel transport would occur, which is the guideline level for train
noise. However, after the 10th month noise levels will return to normal. it is not
anticipated that the transport of steel would have a significant impact on
residents along this route, or as a worst case scenario any disruption
experienced by residents would be short term.
All transport of iron ore from the mine site(s) to the GSP will either be In covered
rail wagons or the fines will be treated with a crusting agent to prevent dust liftoff. Both methods will prevent dust emissions from the wagons.
The unloading of iron ore at the GSP will occur within covered areas to prevent
dust generation. Additional dust suppression measures, such as the use of water
sprays, will also be implemented if necessary.
Vibration inputs associated with rail transport have previou&y been addressed in
Section 12.1.10.
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12.3 Transport of Wastes
12.3.1 Methods of Transport
The solid wastes produced at the plant have previously been described in
Section 9.
The main waste products from the GSP will be slag (476,748t/annum) and used
refractory bricks (22,000t/annum). The intention is to backhaul the refractory
bricks by train to the Tallering Peak mine site for disposal. The route is described
in Section 12.1.2. In the event that recycling or reuse of the slag does not prove
feasible, this material will also be backhauled for disposal.
All other solid waste products will be returned to suppliers, with the exception of
sewage sludge from the sewage treatment plant. This material will be
transported by a licensed contractor to a landfill area operated by a statutory
authority.
12.3.2 Environmental and Social Implications
The transport of slag and used refractory bricks to either Tallering Peak or
Koolanooka will not increase traffic volumes as the waste materials are to be
backhauled in trains returning to the mine sites.
The transport of these products is not anticipated to generate dust during
load ing/unload ing due to the consolidated nature of the material.
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13.

PROPONENT COMMITMENTS

A number of commitments have been made by the proponent with respect to
the provision and operation of the GSP. These commitments are intended to
provide assurance that the GSP will be constructed and operated in
accordance with the description provided in this CER and therefore that the
environmental performance of the GSP will be as described.
It is expected that the commitments will be converted by the Minister for the
Environment into conditions which will apply to the project under the provisions
of the Environmental Protection Act, 1986.
The commitments are as follows:
Construction and Operation
The proponent will ensure that the GSP is designed and constructed in
accordance with the general descriptions provided in the CER. (liming prior to and during construction)
2

The proponent will ensure that the construction and operation of the GSP
conforms with the environmental conditions and regulations as
determined by the Minister for the Environment. (liming - prior to
construction and during the life of the project)

3

The proponent will appoint an Environmental Manager who will be
responsible for environmental management of the construction and
operation of the GSP. (liming - prior to construction)

Community Liaison
4

The proponent will continue to liaise with local communities, local
authorities, and government agencies to provide information about the
MWIS Project and in order to promote benefits to the Mid West Region.
(liming - prior to construction and during the life of the project)

Atmospheric Emissions
5

The proponent will, prior to construction, develop and subsequently
implement the Environmental Management Program which will ensure
that all gaseous and odorous emissions and ground level concentrations
are within established criteria. The Environmental Management Program
will Include, but not be restricted to:
the development of suitable monitoring programs, and
2

contingency plans should emissions exceed established criteria to
reduce emission levels below those criteria.
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The results of the monitoring programs will be reported to the DEP and will
be available to the public. (Timing - prior to construction and during the
life of the project))
6

The proponent will, prior to construction, develop and subsequently
implement an Environmental Management Program which will ensure
that all dust and particulate emissions and ground level concentrations
are within established criteria. The Environmental Management Program
will include, but not be restricted to:
the development of suitable monitoring programs, and
2

contingency plans should emissions exceed established criteria to
reduce emissions levels below those criteria.

The results of the monitoring programs will be reported to the DEP and will
be available to the public. (liming - prior to construction and during the
life of the project)
Noise
7

The proponent will incorporate specific noise attenuation measures as
appropriate in the detailed design of the GSP which will ensure that the
requirements of the Environmental Protection Act, 7986 Regulations or
any new Regulations with respect to noise are complied with. These
measures will be to the satisfaction of the DEP. (liming - detailed design
phase of the project)

8

The proponent will, prior to construction, develop and subsequently
implement an Environmental Management Program which will ensure
that all noise emissions are within established criteria. The Environmental
Management Program will include, but not be restricted to:
the development of suitable monitoring programs, and
2

contingency plans should emissions exceed established criteria to
reduce emission levels below those criteria.

The results of the monitoring programs will be reported to the DEP and will
be available to the public. (liming - prior to construction and during the
life of the project)
Solid Waste
9

The proponent will investigate opportunities for the use of solid wastes
generated by the GSP. (liming - prior to and during the operation of the
GSP)

10.

Should the recycling or reuse of slag prove not to be viable, The
proponent will conduct leachability tests on the slag to ensure that
disposal of this material in minesite waste dumps will not have adverse
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impacts on the receiving environment. (liming - during the operation of
the GSP)
Visual Impact
11

The proponent will establish landscape plantings around the perimeters of
the GSP site. The landscape treatment will be developed in consultation
with the Shire of Chapman Valley and will be to the satisfaction of the
DEP. (Timing - prior to and during construction of the GSP)

Protection of Groundwater
12

The proponent will prepare and subsequently implement a Drainage
Management Plan which specifies measures designed to ensure the
protection of groundwater resources at the site of the GSP and will submit
this plan to the DEP for approval. (liming - prior to construction).
The proponent will install groundwater bores on the plant boundaries to
monitor groundwater quality beneath the site. Monitoring results will be
reported to the DEP, and will be made available to the public. (liming prior to construction and during the life of the project).

Transport
The proponent will liaise with Main Roads Western Australia as necessary
to determine potential road upgrades and improvement measures that
may be required to ensure that public safety and the level of service of
the roads are not affected by increased traffic associated with the
transport of steel product to the Port of Geraldton. (liming - prior to
commissioning).
The proponent will ensure that a study to assess the number of noise
sensitive premises along the rail line between the minesite(s) and the GSP
prior to plant commissioning, and also along the road transport route to
the existing Port of Geraldton is conducted. This study would Identify
premises that may be affected by road or rail transport, and identify any
noise attenuation measures that may be required to reduce impacts on
residents. (Timing - prior to commissioning).
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14. CONCLUSIONS
The information presented in this report demonstrates that the construction and
operation of the GSP at the Oakajee Industrial Estate will have no significant
environmental implications.
Atmospheric emissions will comply with internationally accepted guidelines for
ground level concentrations around the plant and noise emissions will comply
with existing and proposed criterion established under the Environmental
Protecflon Act, 1986. Large volume solid wastes will be managed by disposal at
the mine sites associated with the plant. The GSP will generate no wastewater
The transport of Iron ore to the plant will involve relatively few trains (five per day)
and the train route complies with the noise criteria generally applied. The
number of truck movements to the Port of Geraldton will increase for a period of
up to 10 months following commissioning but traffic noise at the nearest
residence on the nominated transport route will continue to meet the suggested
criteria. Thereafter, truck movements will be minor as steel will be exported
through the adjacent port at Oakajee.
It is the Intention of An Feng Kingstream Steel to work closely with Local
Authorities, community representatives and State Government Agencies to
optimise local advantages and opportunities for the project.
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g/m3

micrograms per cubic metre
micrometres (microns)

AHD

Australian Height Datum

002

carbon dioxide

dB(A)

decibels A weighted

DEP

Department of Environmental Protection

EAF

Electric Arc Furnace

EPA

Environmental Protection Authority

EPP

Environmental Protection Policy

if

foot/feet (one foot equals 0.3048 metres)

g/m3

grams per cubic metre

g/sec

grams per second

Gj/hr

gigajoules per hour

GPA

Geraldton Port Authority

GSP

Geraldton Steel Plant

ha

hectares

kg/hr

kilograms per hour

kg/rn3

kilograms per cubic metre

kL/year

kilolitres per year

km

kilornetres

km2

square kilornetres

kPa

kilopascals

kV

kilovolts

kW

kilowatts
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L10

percentile level noise level exceeded for 10% of each hourly time
interval.

LA

equivalent continuous A-weighted sound pressure level in decibels
(dB) as specified in AS 1055.1:1989 determined over measurement
time period T.

LA

Maximum reading in decibels (dB) obtained using the 'A'
frequency weighting characteristics and the 'S' time-weighting
characteristics as specified in AS 1259.1:1990.

Level of
Service

The ability of a road to maintain a defined traffic flow.

LF

Ladle Furnace

limit

Atmospheric emission concentration which should not be
exceeded.

M

million

rn/sec

metres per second

m3/day

cubic metres per day

m3/hr

cubic metres per hour

m3/tonne

cubic metres per tonne

mg/L

milligrams per litre

Mm3/hr

million cubic metres per hour

MW

megawatts

NOl

Notice of Intent

NOx

oxides of nitrogen

NPC

Net Present Cost. This is an economic indicator which allows
economic comparison of values at a particular discount rate.

OLS

Obstacle Umitations Surface. The height above ground level
above which any protruding structures may interfere with aircraft
approaches.

PER

Public Environmental Review

PM10

particulates below 1 0.im in size

PM50

particulates below 50.u'n in size
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rpm

revolutions per minute

SO2

sulphur dioxide

STEL

Short Term Exposure Limit. This is a 15 minute average which should
not be exceeded more than four times a day for occupational
health.

t

tonnes

TJ/day

terajoules per day

tpa

tonnes per annum

IPS

Town Planning Scheme

WALA

Western Australian Land Authority

WAWA

Water Authority of Western Australia
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THE ENVIRONMENTAL ASSESSMENT (EIA) PROCESS
(Under the Environmental Protection Act, 1986)
Minister

Public

may refer

may refer

Decision Making

Proponent

Authorities shall refer may refer

EPA
calls in

INFORMATION ABOUT
APPEALS INQUIRES ETC

STATUTORY
PROPOSAL

TIMING

2nd & 3rd party appeals to
Minister within 14 days on

Report
ON
_____ EPA DECISIOND

Treat

(advise with
28 days)

outside formal

ISection 40)

process- report

__ E
by

level set (but process not
held up)

ASSESSMENT

Minister may direct higher
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MID WEST IRON AND STEEL PROJECT
GERALDTON STEEL PLANT OAKAJEE
THE CONSULTATIVE ENVIRONMENTAL REVIEW (CER) PROCESS
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MID WEST IRON AND STEEL PROJECT
REGIONAL LOCATION OF MAJOR COMPONENTS
FIGURE 2
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Manufacture of reducing gas in Reformer
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Dear Mr Zuks
PROPOSAL:
LOCATION:
LOCALITY:
PROPONENT:

OAKAJEE INDUSTRIAL ESTATE, 2.4 MTPA STEEL
PLANT (ASSESS NO 1063)
OAKAJEE
SHIRE OF CHAPMAN VALLEY
CONSULTATIVE ENVIRONMENTAL REVIEW

Please find enclosed the Guidelines for the assessment the above proposal.
Should you have any queries please contact Ms Milka Kiobucar of this Department.
Yours sincerely

( Kim Taylor
i DIRECTOR
\.' EVALUATION DrvIsIoN
12 December 1996

(tii40034)

Environmental Protection Authority
OAKAJEE INDUSTRIAL ESTATE 2.4 MTPA STEEL PLANT, OAKAJEE, CHAPMAN
VALLEY - KINGSTREAM RESOURCES,
(ASSESSMENT NO. 1063)
CONSULTATIVE ENVIRONMENTAL REVIEW
GUIDELINES
Overview
All environmental reviews have the objective of protecting the environment, and environmental impact
assessment is deliberately a public process in order to obtain broad ranging advice. The review requires the
proponent to describe the proposal, receiving environment, potential environmental impacts and the
management of the issues arising from the environmental impacts, so that the environment is protected to
an acceptable level.
Throughout the assessment process it is the objective of the Environmental Protection Authority (EPA) to
assist the proponent to improve the proposal such that the environment is protected in the best manner
possible. The DEP will co-ordinate, on behalf of the EPA, relevant government agencies and the public in
providing advice about environmental matters during the assessment of the Consultative Environmental
Review (CER) for this proposal.
The assessment procedure for the proposal to locate a 2.4 MTPA steel plant at Oakajee, is modified in
recognition of the recent and comparative nature of an earlier assessment of a similar plant at Narngulu.
This assessment will include only transport of raw materials and product by conventional road and rail
transport to the Port of Geraldton, with the resulting impacts being considered accordingly. The aim of the
document is to emphasise those relevant environmental factors which have the potential to impact on the
physical and biological environment of Oakajee.
Environmental Management
The EPA considers that the proponent should approach environmental management of the proposal in terms
of best practise. Best practice environmental management includes:
an overall objective to reduce as far as practicable potential impacts on the environment;
development of an environmental policy;
agreed environmental objectives;
management of environmental objectives;
involving the public as appropriate;
audit performance against agreed indicators;
regular reporting to the EPA (or nominated agency);
commitment to a quality assured management system and continuous improvement;
periodic (for example 5 yearly) review in conjunction with the EPA (or nominated agency).

Contents of the CER
The contents reflect the purpose of the CER, which is to:
communicate clearly with the public (including government agencies), so that the EPA can obtain
informed public comment to assist in providing advice to government;
adequately describe those aspects of the proposal that have altered, so that the Minister for the
Environment can consider approval of a well-defined project.; and
provide the basis of the proponent's environmental management program, which shows that the
environmental issues resulting from the proposal can be acceptably managed.
The language used in the body of the CER should be kept simple and concise, considering the audience
includes non-technical people, and any extensive, technical detail should either be referenced or appended to
the CER. The CER will form the legal basis of the Minister for the Environment's approval of the
proposal and, hence, should include a description of all the main and ancillary components of the proposal,
including options if necessary.
The fundamental contents of the CER should include:
a brief introduction of the proponent, the project and location, including cadastral information. A
clear overlay of a suitably scaled map/plan, which both clearly indicates the nature and extent of
the initial project and the works proposed, and a regional map should also be included which
identifies the proposal within a social and regional setting;
a summary table which clearly presents the characteristics of the proposal, to include but not be
limited to a description of the components of the proposal such as the steel plant, power station,
road and railway infrastructure corridors that will be used, berthing facilities at the Port of
Geraldton, water supply requirements, including details of their potential impacts;
details of decision making authorities and involved agencies;
reference to the description of the receiving environment which may be impacted;
discussion of the relevant environmental factors, including an assessment of the significance as
related to objectives or standards which may apply, for example air quality guidelines;
discussion of the management of the factors raised including commitments to appropriate action;
and
a description of and summary of an environmental management program, including the key
commitments, monitoring work and the auditing of the program which will provide the basis for
the operation of the plant in an acceptable manner.
For this proposal, the environmental review would focus on protecting the natural and social values of the
area directly affected by plant construction, the region immediately surrounding the road and rail transport
corndors which link the plant with the Port of Geraldton.
Factors
Factors can be determined from a consideration, called scoping, of the potential impacts from the various
components of the proposal on a receiving environment, including people. Relevant environmental factors
are those which have the potential to have significant environmental impacts and accordingly may require
the EPA to report on to the Minister for the Environment. The CER should focus on these relevant factors
for the proposal, as have been identified in consultation with the EPA and relevant public and government
agencies.
A description of the project component and the receiving environment should be referenced to the discussion
of the factor. The technical basis for measuring the impact and any objectives or standards for assessing and
managing each factor should be provided.

The EPA considers that the proponent should provide, within the body of the document, a table which
describes, with regards to the relevant environmental factors (those upon which the EPA is likely to report
on to the Minister for the Environment). The following elements should be addressed in the table:
identification of the characteristics of the proposal;
nominated environmental management objectives(s) for those aspects which require management;
description of the cwrent environment;
potential impacts of the proposal on the environment;
environmental management response or commitment to manage impacts to meet the above
objective(s); and
likely impact of application of this response.
The factors from which the key environmental factors are derived (and their coffesponding objectives) at this
stage should be set out under the following categories:
biophysical;
pollution; and
social surroundings.
A range of factors identified and the EPA's management objective for these factors
have been listed in Attachment 1. The key factors in this assessment are those
highlighted in bold print, and listed as follows:
water - surface and ground water;
air - dust, greenhouse gases, gaseous emissions;
noise and vibration related both to plant operation and transport ; and
waste - solid.
Further key issues may be raised during the preparation of the CER, and on-going consultation with the
EPA and relevant agencies is recommended. Minor issues which can be readily managed as part of normal
operations for similar projects may be briefly described. Information used to reach conclusions should be
properly referenced, including personal communications. Assessments of the significance of an impact
should be soundly based rather than unsubstantiated opinions, and the assessment should lead to a
discussion of the management of the issue.
Commonwealth Requirements
The CER should address the following Commonwealth requirements:
any requirements of the Commonwealth Endangered Species Protection Act 1992, if there is a
possibility of any endangered species being present on the site;
Australian Heritage Commission Act, if there are likely to be any direct or indirect impacts on places
listed on the Register of the National Estate;
any indigenous issues associated with the proposal.
Public consultation
A description should be provided of the public participation and consultation activities undertaken by the
proponent in preparing the CER. It should describe the activities undertaken, the dates, the
groups/individuals involved and the objectives of the activities. Cross reference should be made with the
description of environmental management of the issues which should clearly indicate how community
concerns have been addressed. Those concerns which are dealt with outside the EPA process can be noted
and referenced.

If additional information (eg project design, field surveys) is to be provided at a later date, the process by
which the public review of this information will be facilitated, should be documented.
Environmental management commitments
The method of implementation of the proposal and all commitments made by the proponent in the CER
will become legally enforceable under the environmental conditions of the Minister for the Environment's
approval. Specific commitments to protect the environment, typically related to the key issues, should be
separately listed, numbered and take the form of:
who would do the work;
what the work is;
when the work would be carned out and
what agencies would be involved.
These key commitments show that the proponent is committed to actionable and auditable management of
the environmental issues.
Document Preparation
A general outline for the preparation of the document is attached as Attachment 2.

ATTACHMENT 1
OAKAJEE INDUSTRIAL ESTATE, 2.4 MTPA STEEL PLANT, KINGSTREAM RESOURCES (ASSESSMENT NO. 1063)
RELEVANT
FACTORS

AREA OF IMPACT

EPA OBJECTIVES

EPA POLICY / POSITION AND
ADDITIONAL COMMENTS

BIOPHYSICAL
Ground water
Ground water quantity

Groundwater flow extends To maintain the quantity of ground water to ensure
westward from industrial that existing and potential ground water uses are
core (1000 ha) to ocean
protected.

Area underlain by Tamala limestone. Detailed
assessment of hydrogeology completed. Little
indication of preferential pathways of groundwater flow
from majority of industrial core. No local use of
groundwater. Drainage design will need to demonstrate
how water quantity can be maintained at predevelopment levels.

3200 ha industrial estate
and buffer.

To ensure that, where possible, impacts upon
regionally significant flora and vegetation
communities are avoided,

Where areas of regionally significant vegetation could
be lost due to the proposal, alternative areas should be
identified and consideration given as to whether they
are adequately represented in the conservation
estate.(782).

Locally significant
vegetation

To ensure that, where possible, impacts upon locally
significant flora and vegetation communities are
avoided,

Where areas are not regionally significant but of local
importance the decision on whether to clear is left to
the discretion of the local planning authorities.

Declared rare flora

To ensure the protection of rare and priority flora to
meet the requirements of the Wildlife Conservation
Act 1950.

Tenstiial vegetation
Regionally significant
vegetation

Terrestrial Fauna
Regionally significant fauna
and habitat

3200 ha industrial estate
and buffer.

To ensure that, where possible, impacts upon
regionally significant fauna and habitat are avoided,

Where the proposal could impact on the
habitat or behaviour of regionally significant
fauna, those impacts should be reduced as far
as practicable.

Locally significant fauna and
habitat

To ensure that, where possible, impacts upon locally
significant fauna and habitat are avoided,

Where areas are not regionally significant but
of local importance the decision on whether to
clear is left to the discretion of the local
planning authorities.

Declared rare fauna

To ensure the protection of rare and priority
fauna to meet the requirements of the Wildlife
Conservation Act 1950.

Land systems
(geomorphology,
vegetation, landforms,
soils and hydrology)

3200 ha industrial estate
and buffer.

To ensure representative land systems are protected.

POLLUTION
Water
Surface water quality

Ground water quality

Region encompassing To maintain or improve the quality of
industrial core and
surface water to ensure existing and
buffer
potential uses are protected and to meet the
requirements of the draft Western Australian
Water Quality Guidelines for Fresh and
Marine Waters (EPA Bulletin 711).
To maintain or improve ground water
quality and to meet the requirements of the
draft Western Australian Water Quality
Guidelines for Fresh and Marine Waters
(EPA Bulletin 711).

The EPA considers there should be a system of
areas set aside for the preservation of
representative land systems.

Air
Dust

To protect the surrounding land users such
that dust emissions will not adversely
impact upon their welfare and amenity or
cause health problems and to meet EPA
Guidelines for Assessment and Control of
Dust and Windborne Material from Land
Development Sites, Environmental
Protection Policy (Atmospheric Wastes)
(Kwinana). The EPA base environmental
acceptability on NH&MRC, VEPA,
USEPA, and WHO criteria.

Gaseous emissions

To ensure that gaseous emissions do not
adversely affect the environment or health,
welfare and amenity of nearby land users.

Greenhouse gas
emissions

All reasonable and practicable measures
must be taken to minimise the discharge of
waste into the environment, irrespective of
the environmental impact. Not
withstanding, discharges of waste must not
cause an impact beyond an environmentally
acceptable limit (Section 49 EP Act, 1986)
(773)

To ensure that greenhouse gas emissions
The EPA has adopted the following
do not cause environmental or human health provisional policy on greenhouse gasesproblems.
proponents are required to calculate the
GHG emissions associated with their
proposal;
proponents are required to estimate the
international offsets achieved by
implementation of their proposal;
proponents are required to indicate the
"no regrets" measures adopted to reduce
GHG emissions; and
proponents should enter into a voluntary
agreement with the state which includes
annual estimation of GHGs, commitments
to implement "no regrets" measures and
approaches to abate GHG emissions and
enhance sinks.(794)

Solid Waste

Steel mill site.

Wastes are contained and isolated from
groundwater and surface surrounds.

Noise and vibration
plant

To protect the amenity of nearby residents
from noise and vibration impacts resulting
from activities associated with the proposal
by ensuring that noise and vibration levels
meet statutory requirements and acceptable
standards.
To meet the criteria in the Noise Abatement
(Neighbourhood Annoyance) Regulations
1979 and the proposed Environmental
Protection (Noise) Regulations (when
promulgated) and any policies covering
noise or vibration which have been endorsed
by the EPA.

transport

To protect the amenity of nearby residents
from noise and vibration impacts resulting
from activities associated with the transport
of raw material and product by road and rail
transport.

SOCIAL
SURROUNDINGS
Public health and
safety

To ensure that the risk is as low as reasonably
achievable and complies with acceptable standards.
The EPA's criteria for the assessment of the fatality
risk of proposed hazardous and industrial developments
is outlined in Bulletins 611 and 627. DOME's
Explosive and Dangerous Goods Division provide
advice in nlation to risks and hazards.

Heritage (Indigenous
and non-indigenous
cultures)

To comply with statutory requirements in relation to
areas of cultural or historical significance,

To comply with the appropriate Acts.

PROCEDURE
Land
Decommissioning
Rehabilitation

Industrial core.

To ensure that the impacted area is returned to a safe,
non-polluting condition for the long-term.
To ensure the rehabilitation of the impacted area to an The EPA has recognised that for rehabilitation to be
acceptable standard that is compatible with the intended most effective it must be implemented early into the
land use.
operating plans. It is of paramount importance to the
State that rehabilitation management does not impose
short or long term costs on the community of Western
Australia.(8 12)

ATTACHMENT 2
DOCUMENT OUTLINE
1.

SUMMARY

The PER should contain a brief summary of:
salient features of the proposal;
technology considered
description of receiving environment if any and analysis of potential impacts and their significance;
environmental monitoring and management programs, safeguards and commitments; and
conclusions.
2.

INTRODUCTION

The PER should include an explanation of the following:
identification of proponent and responsible authorities;
background and objectives of the proposal;
brief details of the scope and timing of the proposal;
relevant statutory requirements and approvals; and
scope purpose and structure of the Environmental Review.
NEED FOR THE PROPOSAL
The primary function of the CER is to provide the basis for the Environmental Protection Authority to
provide advice to Government on protecting the environment. An additional function is to communicate
clearly with the public so that EPA can obtain informed public comment. As such, environmental impact
assessment is quite deliberately a public process. The CER should set out the series of decisions taken to
develop this proposal at this place and time and why.
PROPOSED LOCATION
The location is to be described, including:
•

cadastral information;
flora and fauna
adjacent land uses and location of any nearby residents;
location of structures to be built on the site;
provision of services, including drainage and transport routes for the import and export of
materials; and
existing on-site uses, if any;
presence/availability of any buffers to the steel plant and proposed industrial site;
heritage sites.
PROCESS DESCRIPTION

There should be a clear description of each stage of the steel making process using diagrams where
appropriate. It is not necessary to discuss proprietary technology in detail. An indication of the ultimate
proposed capacity of the plant should be provided. Operational times should also be outhned. Full details
should also be provided about the associated natural gas fired power station.
GASEOUS EMISSIONS, NOISE, WASTEWATER, SOLID WASTE
AND WASTE DISPOSAL
Due to the site's proximity to residential properties, gas emissions would need to be managed properly.
Particular emphasis should be placed on the management of SO2 and greenhouse gases such as CO2 and
CH4, as well as, photochemical smog producing gases such as nitrogen oxides (NO,.). Similar emphasis
should also be placed on the management of noise emissions emanating from the steel mill and the power
station. The CER should discuss the treatment and disposal of waste gases (and dust), solids, effluent and
the methods that would be employed to manage noise emissions. To this end, the CER should include:

a description of the quantity, nature and composition of emissions including:
gaseous, liquid, heat, solid, particulate and dust;
a description of the sources, magnitude and characteristics of noise emissions from the steel mill
and the associated power station and advice on how compliance with the relevant noise legislation
will be achieved;
a description of the nature of the wastes from all sources, including volume and
composition;
a description of the treatment of the wastes, if necessary, including the design basis used to
determine the size of each component of the treatment process and the rationale for selection of
he particular treatment process;
a review of alternative waste disposal methods and strategies considered, leading to the rationale for
the selected option;
a description of the method of disposal of waste including the frequency, location and composition
of waste (eg slag, gaseous emissions and cooling water);
an indication of the extent to which waste will be recycled;
an outline of any backup treatment and disposal system; and
environmental controls for materials handling systems.
7.

SITE, POTENTIAL ENVIRONMENTAL IMPACTS AND MANAGEMENT

This section should describe the overall effect on the environment from the steel making plant and
associated power station. Impacts daring construction and commissioning should be addressed separately
from potential impacts of the plant once fully operational. Impacts should be quantified where possible,
and criteria for making assessments of their significance should be demonstrated.
7.1

GAS EMISSIONS AND ODOURS

One of the major issues which could have an environmental impact is that of gas emissions (including dust/
particulates) and odours emanating from the steel mill and its associated power station. The likelihood of
odours and a visible steam cloud being generated from the evaporative disposal of wastewater via the
quenching of hot slag, should also be discussed. The CER should indicate approaches that will be adopted
to ameliorate and manage the identified impacts. If waste gas is consumed by a utility other than the
proponent, the proponent should explain how that will be managed so that it does not cause an
environmental impact elsewhere. Refer to Attachment 3 for guidelines on air quality and air pollution
modelling normally undertaken in assessing the potential impacts of gaseous emissions and odours.
7.2

TRANSPORTATION /NOISE

The issue of noise emissions arising from the transportation of materials to and from the site is considered
to be very important. Specific attention would need to be given to the management of noise and how that
would impact on existing residents and future planning for the area. The details and potential impacts of the
transport corridor connecting the steel mill to the Port of Geialdton will need to be assessed. Such
considerations should also address noise attenuation under various atmospheric conditions. In addressing the
traffic and noise issue, hours of operation and predicted noise levels would need to be discussed so that it
was clear that both could be managed properly.
7.3

WATER SUPPLY, COOLANT WATER AND GROUNDWATER

Steel mills can consume large volumes of water for coolant purposes. The source, quality and volume of
this water to be used should be given. For disposal of coolant water, it is important to describe its
composition and volume. If it is intended to discharge it into the environment, a rationale should be given,
as to why the receiving environment (including groundwater) will not be impacted upon by either
contaminants or thermal pollution. If the water is cooled and recycled using an extensive thermal-loss
ponding system, a clear description of the ponding system should be given as the site is sandy and
groundwater contamination could occur via leaks and seepage. The diesel fuel storage area within the power
station site which will cater for gas supply emergencies, could also be a potential source of groundwater
contamination. Accordingly, details of the measures (such as bunding etc) that would be taken to prevent
waste diesel fuel contaminating the groundwater beneath the site will need to be provided.
7.4

SOLID WASTE DISPOSAL

Steel mills produce solid waste (slag and dust). If the coolant water is recycled, it would have a build-up of
contaminants which would probably be recovered as solid waste. It is important to describe the anticipated
nature and volume of the waste and give a rationale given for the method of disposal.

7.5

SITE MANAGEMENT

The proposed site is located within the proposed Oakajee Industrial Estate. The integrity of this site for
retaining pollutants (site leakage) and for waste disposal would need to be addressed if solid waste disposal
were to take place there, or if wastewater holding ponds were to be built. To this end, procedures to be
adopted for management of such practices should be clearly explained as well as the management of
stormwater.
8.

SOCIAL ISSUES

The following social issues would need to be addressed:
The impact of the construction and operation workforces and attendant population on existing
communities (eg the use of community facilities/services, impacts on lifestyle, community
character and stability);
The potential effects of the transport of materials should be examined including transport mode,
route, frequency, load and truck combination. This should include an assessment of any potential
conflicts with other road users as well as any associated social impacts;
Risk and hazard associated with the transport of materials;
Local employment opportunities should be examined,
Workfoive accommodation during both construction and operation phases; and
Impacts of the proposal's operational effects (eg noise, night lighting, dust, gas
emissions) on residential, commercial or community uses in the vicinity of the site or transport
corridor.
PUBLIC PARTICIPATION
A description should be provided of the public participation activities undertaken by the proponent in
preparing the CER (such as discussions with government agencies, the Shire/Council, local communities,
or nearby residents). This section should be cross referenced with the environmental impacts and
management section which should clearly indicate how each community concern has been addressed. Where
these concerns are dealt with via other departments or procedures, outside the Environmental Protection
Authority's process, these can also be noted and referenced here.
MONITORING
Key environmental impacts such as the air and noise emissions, and cooling water and solid waste disposal
(if any) will require monitoring to ensure that they meet EPA requirements. The specification of the
monitoring systems should be given and responsibility for the operation of that system should be assigned.
DECOMMISSIONING
Early consideration of decommissioning and rehabilitation of the site is required. Closure strategies,
including how the site will be rehabilitated, should be described in the CER. The impacted area should be
returned to a safe, non-polluting condition for the long-term with rehabilitation of the area to an acceptable
standard that is compatible with the intended land use.
CONCLUSION
ADDITIONAL INFORMATION
GUIDELINES
A copy of these guidelines should be included in the document.
REFERENCES
All references should be listed.
APPENDICES
Where detailed technical or supporting documentation is required, this should be placed in appendices.

COMMITMENTS
Where an environmental problem has the potential to occur the proponent should cover this potential
problem with a commitment to rectify it. Where appropriate, the commitment should include (a) who will
do the work, (b) what is the nature of the work, (c) when the work will be carried Out and (d) to whose
satisfaction the work will be carried out, and when appropriate (e) where the work will be carried out.
Commitments should be numbered.
GLOSSARY
A glossary should be provided in which all technical terms, and unfamiliar abbreviations and units of
measurement are explained in eveiyday language.
HOW TO MAKE A PUBLIC SUBMISSION
The Environmental Review should include insiructions to the public how it can make a submission. These
insiruclions should be at the beginning of the document.

ATTACHMENT 3
Air Quality and Air Pollution Modelling Guidelines
The proponent is responsible for identifying and quantifying all emissions to atmosphere with a
potential to have non-trivial impact on the environment (including impact on human health,
nuisance, amenity, vegetation - natural and agricultural, fauna - natural and agricultural). Emissions
of potential concern include SO2, NOR, volatile organic compounds, fluorides, hydrogen suiphide,
particulates, odorous gases, heavy metals and other toxic compounds, unless these are trivial (to be
justified). Additionally, the formation and impact of secondary pollutants such as photochemical
smog should be assessed if applicable.
2

For all primary and secondary pollutants which cannot be dismissed as being trivial, the proponent
must provide predictions of the impact of various emissions on the various elements of the
environment, in the form of concentrations or rates of deposition over the range of time scales
(averaging periods) normally considered for each pollutant, and assess the magnitude of this impact
against guidelinefgoals/standards determined from local and international literature and/or field
investigations of environmental sensitivity. Data from experiments or justifiable extrapolations
from published literature will also be required on the susceptibility of natural vegetation and crops.
In the case of each such pollutant, the assessment must account for existing concentrations caused by
other sources and therefore estimate the cumulative concentration. The assessment must consider not
only emissions which are continuous in nature but also emissions which are intermittent, such as
those associated with plant start-up/shut-down and plant upset conditions. intermittent emissions
which are insignflcant in magnitude and/or very improbable in the lifetime of the plant may be
screened out; the remaining emissions should be modelled together on a probabilistic basis to
estimate the total plant impact. The proponent is invited to carry out "worst case" analyses (eg
simplified conservative pollution modelling techniques) in order to prove to the DEP that
comprehensive modelling procedures for particular pollutants are not warranted. The models and/or
worst case calculation procedures must be adequately described, with reference to their source.

3

For pollutants requiring comprehensive modelling the proponent will need to obtain at least one
(preferably two) year's data on the meteorology of the area, with high data recovery and verifiable data
accuracy, plus data from field experiments as prove to be necessary, in order to obtain the following
data set of 10-minute averages (longer averaging periods require justification):
wind speed;
wind direction;
direction standard deviation;
air temperature;
relative humidity or a related parameter,
surface layer sensible heat flux, moisture flux and friction velocity determined via methods
acceptable to the DEP;
mixing height (considering morning temperature inversions, nocturnal boundary layers,
thermal internal boundary layers in onshore flow, and sea breezes), estimated or measured via
methods acceptable to the DEP;
strength of capping inversions above mixed layers, estimated by methods acceptable to the
DEP; and
atmospheric stability (a derivative of parameters mentioned above) estimated by a method
acceptable to the DEP.
Apart from providing a data base for conventional dispersion modelling, the data mentioned above
will be essential for analysis/modelling of the following important phenomena:
trapping of plumes in mixed layers of limited height or, alternatively penetration of plumes
through elevated temperature inversions;
vertical plume dispersion in convective conditions; and
fumigation of plumes into encroaching mixed layers (onshore and offshore winds).
Investigations of this phenomenon will require estimates of wind direction shear in stable
layers.
The proponent is invited to demonstrate to the DEP that complicated or costly monitoring programs
and/or modelling procedures for particular meteorological parameters are not warranted.

NOTES:
The data Set described above would be the minimum necessaiy for comprehensive modelling; the
proponent is responsible for assessing the full range of pollution dispersion issues and designing an
appropriate monitoring program.
Where items of data are not based on the results of continuous monitoring (eg. based instead on
intermittent field experiments or unverified hypotheses), the uncertainty of estimates must be offset
by conservatism in these estimates.
In the experience of the DEP, intermittent emissions (plant upsets etc) result in far more pollution
complaints than normal emissions from operating industries. Hence it is important to properly
assess intermittent emissions. The analyses employed for hazard and risk assessment may be applied
to estimate the magnitude and proba bilily of the relevant range of emissions. Screening of emissions
cases must be based on the joint consideration ofprobability and magnitude of emission. The DEP
is able to provide guidance on how to screen and model intermittent emissions.
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Attention: Ms Tania Sewell
Dear Ms Sewell
AIR QUALITY ASSESSMENT
MID WEST IRON AND STEEL COMPLEX AT OAKAJEE 2.4 MTPA PLANT
We enclose herewith one unbound and two bound copies of our final report, assessing the air
quality impact of a 2.4 Mtpa steel complex at Oakajee, north of Geraldton.
The report commences with an introduction. Chapter 2 describes the air quality models used,
with Chapter 3 detailing the meteorological data available and the methods used to construct
an air quality data base. Chapter 4 details the plant emissions and Chapter 5 the likely DEP
standards that will apply. Results from the model DISPMOD used to determine the ground level
concentrations are presented in Chapter 6, along with a sensitivity test for various onshore
lapse rates and the effects of dry low NOx burners for the gas turbines. Chapter 8 and 9
presents an assessment on the effects of the complex terrain to the east of the plant and of
morning fumigation, with Chapter 10 summarising the conclusions.
It is concluded that the proposed steel plant with the existing sources will meet the likely
ambient air quality standards and limits applicable at Oakajee. Should you have any queries
regarding this report or require additional information, please do not hesitate to contact us.
Yours faithfully

a, r" a,
Barbara Brown
Environmental Operations Manager
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1. Introduction
1.1 Background
An Feng Kingstream Steel (AFKS) are seeking environmental approval to
build an iron and steel complex in the Geraldton region. Initial assessments
of a 1 Mtpa rolled coil steel plant and a 2.4 Mtpa slab steel plant were
undertaken for a site at Narngulu, 9 km to the south east of Geraldton. The
proposed 1 Mtpa plant was assessed by the DEP to be environmentally
acceptable, whilst the 2.4 Mtpa plant is currently under review.
In October 1996 during negotiations for a Ratified Agreement Act for the
MWIS Project, the Government of Western Australia required the proponents
to investigate the feasibility of locating the steel plant at Oakajee. The
Government considers that the steel plant at this site would provide the
nucleus and stimulus for the creation of a new industrial estate which would
serve the potential needs of the Mid-West Region for the foreseeable future. It
also considers the limited amount of zoned industrial land at the Narngulu
Industrial Estate may limit the potential future expansion of the steel plant.
As part of the environmental assessment of the steel plant at the Oakajee
site, Alan Tingay & Associates have contracted Sinclair Knight Merz to
investigate the potential impacts on air quality.
1.2 Scope of Work
The Oakajee site is located several kilometres inland on a small coastal
ridge, approximately 5 km from the north south range of flat topped hills (see
Figure 1.1). Therefore, dispersion due to coastal effects and interaction with
the elevated topography is critical. As such, the impacts from the plant were
determined using DISPMOD as used in the Narngulu assessment and also
CTSCREEN to determine the concentrations near the foothills. These
assessments utilised the on site data used by Steedman Science and
Engineering (1993) in the original assessment of the Oakajee Industrial
Estate.
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2. Models
For the coastal site of Oakajee, bounded by the range of hills 5 km to the
east, the following dispersion processes are important:
sea breeze fumigation;
convective dispersion;
plume interaction with the complex terrain comprising the north/south
range of hills;
morning fumigation.
No one model is currently available to accurately simulate all these dispersion
processes. As such, the assessment was conducted using four models,
each of which is designed to accurately model one or more of the above
processes.
Impacts close to the plant due to normal dispersion processes and onshore
winds (for example sea breezes) were modelled using DISPrVIOD, the WA
Department of Environmental Protection (DEP) dispersion model. The model
was developed by the WA DEP primarily for the Kwinana region, where
dispersion of the plumes is largely dependant on coastal dispersion
processes. During onshore flows, the heating of the cooler, stable marine air
as it passes over the warmer rougher land results in the development of a
Thermal Internal Boundary Layer (TIBL). The TIBL is a region (see Figure
2.1) of convective turbulence which grows with distance downwind from the
coast and is capped by a temperature inversion or stable layer. Plumes from
tall stacks or very buoyant sources which are emitted into the stable onshore
flow, will be rapidly mixed to the ground at some down wind distance by the
growing TIBL (see Figure 2.1). This process which is particularly important
for tall stacks sited at the coast, can generate short-term, high ground level
concentrations at a particular downwind location. This is particularly the case
for sea breezes and is the generation mechanism for many of the high
concentrations around Kwinana (Paparo, 1982). For short stacks and less
buoyant plumes, the plume will be trapped beneath the TIBL. The resultant
vertical restriction on dispersion, generates higher ground level
concentrations than otherwise would occur. In this assessment, DISPMOD is
used to provide estimates around the plant and to simulate to effects of
onshore flows.
For areas where the terrain height is above stack top, the United States
Environmental Protection Agency (USEPA) recommends the use of complex
terrain dispersion models, such as CTSCREEN. This model has been
specifically developed to simulate the wind field, plume movement and
dispersion around elevated terrain. For the Oakajee area, the range of hills to
the east of the site, with elevations greater than 200 m (see Figure 1.1), will
result in significant flow deflection for low level releases. Therefore, for the
assessment of the impacts of the MWIS, in the region of the north/south
range of hills, CTSCREEN will be used.
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To assess the likely impact due to morning fumigation conditions, the
fumigation model of Deardorff and Willis (1982) was used along with the
USEPA screening model, SCREEN3. Morning fumigation typically occurs on
mornings with light winds and little cloud, where a stable atmosphere can
develop. Under such conditions, plumes from tall stacks or plumes with a
high buoyancy, rise to several hundred metres above ground level. The low
turbulence causes the plume to disperse slowly and it may remain relatively
intact tens of kilometres down wind. The heating of the ground surface after
sunrise, results in the development of a turbulent layer of air which grows
throughout the day. When this turbulent layer encounters the elevated plume,
it is rapidly mixed to the ground, generating high concentrations for a period
of 30 to 60 minutes.
2.1 DISPMOD
DISPMOD and its validation have been described in detail in Rayner (1987)
and EPAWA (1992) and apart from certain parameters used and model
modifications, will not be discussed here.
2.1.1 Model Parameters Used
In running DISPMOD there are various optional formulations for plume
penetration and dispersion etc. In the modelling undertaken for this report,
these parameters have been based on those used in the Kwinana EPP
modelling where possible (EPAWA, 1992) and are summarised below:
a Cartesian grid of 500 m spacing over 14 by 20 km, with the south
western most grid point on AMG co-ordinate 260 000E, 6825 000N;
plume dispersion based on Draxler's (1976) functions using the statistical
theory of Taylor (1921);
Manins (1979) plume penetration algorithm;
Briggs (1975) plume rise;
onshore lapse rates were specified conservatively as 0.02° C/rn;
seasonal variation in lapse rates;
an averaging time of 10 minutes for the input meteorological data, which is
averaged to 30 minute data within DISPMOD. This is then used to
calculate the 30 minute average concentrations which are then combined
to form hourly average concentrations; and
building wake effects.
2.1.2 Meteorological Data
Meteorological data from the well mixed layer (WML) model were used as
input to DISMOD (see Section 3). These consisted of ten minute time series
of wind speed and direction, air temperature, sigma theta, the MoninObukhov length, mixing depth and the temperature jump at the top of the
WML. This temperature jump was further conservatively enhanced by the
potential temperature increase from the top of the WML to 1.1 times the WML.
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2.1.3 Model Modification
To account for terrain at the proposed site, DISPMOD was modified to
incorporate the "Egan half height" method (Egan, 1975) as recommended in
AUSPLUME. This method adjusts the height of the plume centre line by
taking into account the change in terrain height from the source location to
the receptor by:
H = H0 - p..min (H0, S)
where

H
H0
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is the plume height after the correction
is the original plume height
is the change in terrain elevation from the source to the
receptor
a constant, 0.5 for Pasquill stability classes A to D; 0.7
otherwise.

As the coastline is not aligned north south, the model was also modified to
simulate the coastline orientation at Oakajee, which was specified as being
aligned along 1540 to 3340
2.2 Complex Terrain Dispersion Model
The complex terrain dispersion models; CTDMPLUS for the use with on site
data and CTSCREEN as the screening version of CTDM PLUS are
recommended by the USEPA for dispersion modelling where the terrain
surrounding the stack is greater than the stack tip.
CTDMPLUS and CTSCREEN have been developed by the USEPA from
laboratory and field investigations into the flow and turbulence fields around
complex terrain. The models treat flow around terrain under stable conditions
by determining the dividing streamline. Air above this streamline travels
above the hill, whilst air below this streamline is deflected around the hill (see
Figure 2.2). For convective situations the models use the probability
distribution of vertical velocities to determine the mean plume trajectory and
dispersion. This approach allows for more realistic concentration predictions
in the near field than from standard Gaussian models.
Complete technical description and results of the evaluation are given in
Perry (1992) and Paumier et al (1992) and will not be discussed in detail here.
A summary of the most important features of CTDMPLUS and CTSCREEN
follows.
All Conditions
stability indicator from the Monin-Obukhov length;
plume rise after Briggs (1973);
terrain specified by fitting polynomial fits to the 3 dimensional terrain
feature;
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adjustment of diffusion due to flow distortion around the terrain feature;
interpolation of wind speed, direction and turbulence levels to stack and
plume height.
Stable and Neutral Conditions
dividing streamline concept;
vertical dispersion as a function of vertical velocity standard deviation and
travel time after Taylor (1921);
horizontal dispersion as a function of horizontal velocity standard deviation
and travel time after Taylor (1921).
Unstable Conditions
partial plume penetration;
vertical dispersion from a Bi-Gaussian probability density function;
horizontal dispersion from convective scaling, using the convective
velocity scale, mean wind speed and plume buoyancy.
The data requirements for CTDMPLUS are 3 dimensional topographical
information and meteorological data including the air temperature, surface
friction velocity, roughness length, Monin-Obukhov length and mixing depth
as well as the wind speed and direction and lateral and vertical turbulence
properties from at least at one level. This data is required at a site upstream
of the terrain influence. All these parameters have either been measured (at
10 m) or can be estimated (see Section 3) for the region of interest.
However, wind information, including turbulence, would have to be
extrapolated to plume height. Because of this and the difficulty in running the
model, CTSCREEN has been used.

CTSCREEN requires the same topographical information as CTDMPLUS, but
uses an artificial meteorological database that encompasses all conditions
likely to occur. For a particular site, the meteorological conditions that
generate the highest concentrations may in fact not occur. Therefore,
CTSCREEN predicts concentrations that will be conservative upper
estimates.
As CTSCREEN requires large computational times, to decrease run times
several of the exhausts were combined. This was done for exhausts which
are close together, such as the four gas turbines. It was also done for the
very buoyant plumes emitted from the two large meltshops, which interact
and merge, leading to an enhanced plume rise and lower concentrations.
This process was treated using the enhanced plume rise algorithm
recommended by Briggs (1974) and as used in the assessments of the Pinjar
power station by Manins (1990 and 1994). The plume rise enhancement
factor EN is calculated as:
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E = NE where
(N + S"
NE=s) and

-

((N — 1)AS
S - 6 N
1t3 Az J
where N is the number of stacks,
A s is the spacing between stacks,
A z plume rise from an individual stack.
Using a spacing of 40 m for the Frame 9 turbines, as at Pinjar, a typical plume
rise of 280 m, as used by Manins (1990,1994), the rise enhancement factor
and enhanced plume rise for the 4 exhausts is 2.67 and 1.32 respectively.
For the meltshop exhausts, the 2 larger exhausts were combined. With a
separation of 35 m and typical plume rise of 150 m, the rise enhancement
factor and enhanced plume rise is 1.68 and 1.19 respectively. In treating the
4 gas turbine stacks as an individual stack, the volume flux of a single stack is
multiplied by the rise enhancement factor, with the mass flux of pollutant
taken as the total of the 4 stacks. Likewise this is done for the two meltshop
stacks.
2.3 Early Morning Fumigation Worst Case Modelling
For estimating the expected worst case ground level concentrations due to
fumigation, the models of Deardorff and Willis (1982) and SCREEN3, the
USEPA screening model were used.
The Deardorff and Willis fumigation model identifies the most important
meteorological parameters that affect ground level concentrations as:
wind speed in the convective boundary layer at the time of fumigation;
wind speed in the stable air aloft;
directional wind shear between these two layers;
rate of growth of the convective mixing layer, and
convective velocity scale.
For the worst case fumigation modelling described in this report, these
parameters were defined as
an entrainment rate of 200 m/h for the erosion of F class stability, and a
convective velocity scale of 1.2 m/s. These are considered appropriate for
the inversion heights of around 200 to 400 m, which will be eroded 1 to 3
hours after sunrise;
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a wind shear of 30 degrees. This vakie is found to give typical worst case
results from observations at Kalgoorlie (eg. the comparison between
Dames & Moore, 1987 and WA EPA, 1988) and also generates estimates
which agree well with the more rigorous approach of Hurley and Physick
(1990);
the initial dispersion coefficients and mixing heights derived from
SCREEN3, the USEPA screening model; and
the wind speed in the stable air set equal to the air below in the growing
convective boundary layer at 1.5 m/s.
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3. Air Quality Data
3.1 Introduction
The following section on air quality data is based on the report by Steedman
Science & Engineering (1993), which describes the air quality database
developed for the Oakajee Industrial Estate Assessment (Landcorp, 1994).
This database is the most comprehensive for this region, containing all the
surface data and mixing height data required for models such as DISPMOD.
The database, however, does not contain temperature profiles for onshore
winds, which therefore must be parameterised (see Section 6).
The Oakajee database used in this report is by kind permission of the
Midwest Development Commission, who contracted Steedman Science &
Engineering to undertake the initial meteorological measurements, and
Landcorp, who contracted WNI Science & Engineering (formerly Steedman
Science & Engineering) to process the data into an air quality format and
undertake a modelling assessment of the Oakajee Industrial Estate.
Data Availability
Meteorological data suitable for air quality modelling was specifically
collected in the Oakajee region by the Midwest Development Commission
from 8 June 1990 to 14 March 1994.
The data consists of wind speed; wind direction; the standard deviation in the
wind direction and the maximum 2 second gust; air temperature; relative
humidity (all measured at 10 m above ground level); the temperature
difterence between 10 and 1.5 m; shortwave and net radiation; and rainfall.
The data was logged as 10 minute averages or totals. All sensors were
chosen to meet the Australian Standards, such as AS 2923 for air quality wind
sensors.
Other available meteorological data within the region consists of:
wind speed and direction measurements collected by Western Power at
Geraldton airport, Mumbida, Alanooka Springs, Buller River and
Greenough for periods of 1 to 3 years;
surface and upper air measurements undertaken by the Bureau of
Meteorology at Geraldton Airport;
wind speed, maximum wind gust, wind direction, air temperature, relative
humidity, barometric pressure and rainfall measured at the Geraldton Port
Authority building since November 1991; and
air quality measurements undertaken by RGC Mineral Sands at Narngulu
from 15 March 1994 until the present. The measurements undertaken are
identical to those measured at Oakajee.
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For the development of a database suitable for modelling at Oakajee,
Steedman Science & Engineering (1993) used the 12 months from 1 July
1991 to 30 June 1992 of Oakajee data, plus the radiosonde data from
Geraldton airport. This period contained all the required data, with data
returns between 96.6% and 99.1 % for the various measurements.
3.2 Winds at Oakajee
Annual and seasonal wind roses for the site are presented in Figure 3.1.
These show that the winds at Oakajee are generally southerlies with these
southerlies occuring predominantly in the summer months. This
predominance of southerlies is due to the sea breeze which is strongest
during the months of December to March.

3.3 Air Quality Parameters
Air quality parameters such as heat fluxes, Monin-Obukhov lengths and
friction velocities were derived using SOIL, the WA DEP pre-processor model
to DISPMOD and also the profile method as described by Van Ulden and
Holtslag (1985). The heat budget model, SOIL, has been described in detail
in Rayner (1987) and simulates the soil surface temperature and soil moisture
to provide estimates of the fluxes of heat, moisture and momentum to the
atmosphere. The model requires surface meteorological measurements
comprising: wind speed and direction, the standard deviation in wind
direction, air temperature, humidity, rainfall, short wave radiation and either
net radiation or the fraction of cloud cover.
The profile method of Van Ulden and Holtslag (1985) uses the differential
temperature between two heights, along with the wind speed at one level and
an estimate of the surface roughness to derive the surface fluxes. From
inspection of the vegetation of the area (which consists of seasonal grasses)
and from comparison to the wind direction standard deviation measurements,
a value of 0.03 m was chosen.
An annual data file was constructed from the two methods, with SOIL used to
derive the required parameters during the day time, le. between sunrise and
sunset, as it provided more consistent results. The Van Ulden and Holtslag
(1985) profile method was used to provide night time estimates. The
resultant Pasquill stability classes derived from this combined data set are
presented in Table 3.1. These were derived from the predicted MoninObukhov lengths, a surface roughness of 0.03 m and the monogram of
Golder (1972). The Pasquill stability classes are a measure of the dispersive
capacity of the atmosphere. They range from highly unstable class A
conditions, which occur under strong insolation and low wind speeds where
plumes are rapidly dispersed, through to highly stable class F conditions
which occur at night with clear skies and light winds, where plumes remain
relatively intact. Table 3.1 shows that neutral conditions predominate at the
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site due primarily to the frequency and strength of the sea breezes. Stability
wind roses for the 6 classes are presented in Figure 3.2. These indicate that
the majority of moderate to very unstable conditions occur for west to south
west and easterly winds, with neutral conditions occurring predominantly
under southerly winds. Stable conditions occur predominantly under easterly
land breezes.
Table 3-1 - Annual Frequency of occurrence of stability classes, for
Oakajee (after Steedman Science & Engineering, 1993)
StabUfty

Frequency Occurrence (%)

A

1.9

B

5.4

C

17.0

D

55.6

E

12.1

F

8.0

Mixing depths and the strength of the capping inversions were derived using
the WA DEP well mixed layer (WML) model (Rayner, 1987 and Rayner and
Watson, 1991). This model uses surface heat flux estimates and a morning
atmospheric temperature profile to calculate the growth of the turbulent
mixed layer during the day and the development of the nocturnal boundary
layer at night. For the modelling, the temperature profile was obtained from
the morning radiosonde sounding taken at Geraldton airport, with any
missing soundings substituted with the trace from the nearest day.
The resultant available data suitable for input to DISPMOD consisted of 359
complete days for the 12 month period, giving a data return of 98.4%.
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4. Plant Emissions
4.1 Steel complex
Atmospheric emissions from the MWIS will occur from fugitive emissions,
such as dust generated by vehicular traffic and from point sources such as
stack and vents.
In this assessment, emissions from fugitive releases such as vehicular traffic
and spillage of ore, will not be addressed as they are difficult to quantify and
best addressed through the implementation of good management practises.
Normal Operating Conditions
Under normal operating conditions the steel complex will emit sulphur dioxide
(SO2 ), oxides of nitrogen (NOx), carbon dioxide (002 ) and particulate matter
(dust) as well as minor quantities of volatile organic compounds (VOC) and
carbon monoxide (CO). The emissions of the SO2, NOR, dust and 002 are
summarised in Table 4.1.
Emissions of NOx arise from a number of sources throughout the complex
where combustion of natural gas occurs. The major source is the power
station, followed by the DRI plant.
The power station will comprise 4 F9E gas turbines (operating in simple
cycle), with between 3 and 4 turbines being necessary to meet the power
demands of the meltshop and other plant. It should be noted that emissions
from the power station are quoted at an ambient temperature of 150 0, (ISO
conditions) at which turbine manufacturers quote performance data. At the
higher temperatures which normally occur at the site, the mass fluxes of N0
will be lower. Emissions from the power station have been minimised
through the use of steam or water injection to achieve 42 ppmv (parts per
million by volume) of NO (15% 02, dry) in the exhaust gases, rather than 150
ppmv typically obtained through standard burners. This value of 42 ppmv is
slightly above the recommended guideline adopted by the National Health
and Medical Research Council (AEC/NHMRC, 1996) of 0.07 g/Nm3 (approx
35 ppmv), which can only be achieved by the use of dry low NOx burners or
selective catalytic reduction in the exhaust gases.
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Table 4-1 - Source Characteristics for Steel Complex
Source

Stack
Height
(m)

Exit
Temp.
(°C)

Exit
Volume
(m3/s)

Stack
Diameter
(m)

NO

SO2

Dust

CO2

(q/s)

(g/s)

(g/s)

(tpa)

Pellet Plant
Main Stack
No I Ball Mill
No 2 Ball Mill
Plant Dedust

30
20
20
20

137
80
80
30

439.8
45.3
45.3
8.9

5.27
1.70
1.70
0.75

18.8
4.9
4.9
0.0

10.3
0.02
0.02
0.0

14.7
1.8
1.8
0.4

182,200
28500
28,500
0

DRI Plant
Module AMain
Module A Dedust
Module B Main
Module B Dedust

40
25
40
25

140
30
140
30

163.4
17.8
163.4
17.8

3.23
1.06
3.23
1.06

22.6
0.0
22.6
0.0

0.9
0.0
0.9
0.0

0.5
0.8
0.5
0.8

672,000
0
672,000
0

30
30
30

120
120
110

297.9
297.9
196.8

5.50
5.50
3.80

8.0
8.0
3.0

2.0
2.0
1.0

2.1
2.1
1.4

257,800
257,800
135,550

Meltshop 1(a)
Meltshop 1 (b)
Meltshop 2

30
30
30

62
62
61

452.0
452.0
335.0

5.50
5.50
3.80

0.0
0.0
0.0

0.0
0.0
0.0

3.7
3.7
2.7

10,300
10,300
6,000

Power Station
F9E Gas Turbine
F9E Gas Turbine
F9E Gas Turbine
F9E Gas Turbine

30
30
30
30

550
550
550
550

947.0
947.0
947.0
947.0

6.34
6.34
6.34
6.34

27.1
27.1
27.1
27.1

0.1
0.1
0.1
0.1

1.0
1.0
1.0
1.0

522,600
522,600
522,600
365.800

Meltshops

melting
Meltshop 1 (a)
Meltshop 1(b)
Meltshop2

charge/tapping

Total

201.2 18.0 30.9/ 4,194,550
35.5
(note 8)
(note 7)

Notes:
All values from Signet Engineering Spreadsheets, dated 9/12/96, 13/12/96 and 15/1/97.
NOx expressed as NO2.
The stack diameters for the Pellet and DRI plants determined by assuming an exit velocity of 20
m/s. except the Dedust vent which was assumed to have an exit velocity of 5 m/s. The gas
turbine diameters were determined by assuming an exit velocity of 30 m/s.
The power station will comprise 4 F9E turbines, with 4 anticipated to be used for 70% of the time
and 3 for 30% of the time.
The electric arc furnaces in the meltshops operate in a cycle with a melting phase, followed by a
tapping and charging phase. All emissions of NOx and SO2 occur during the melting phase. It is
estimated that melting will occur for 5,250 hrs per year for each of the 2 Electric Arc Furnaces
(EAF) in rneltshop 1 and 5,000 hrs per year for each EAF in meltshop 2. Tapping and charging are
estimated to occur for 1,750 hours for each EAF in meltshop 1 and 1700 hrs for the EAF in
rneltshop 2.
Annual emissions of CO2 based on a plant availability of 330 days per year for emissions from the
Pellet plant. DRI plant and power station. Emissions from the Meltshops derived from annual
hours as per note 5.
Total dust mass flux with either all the Meltshops in a charging or tapping phase.
The increase in CO2 emissions due to the plant will also comprise emissions produced by
Western Power to supply 20 MW of power for cranes, oftices etc. The CO2 emissions for this
including distribution losses are estimated at 162.500 tpa. Therefore the total increase of CO2
emissions will be 4.36 Mtpa.
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For modelling purposes, the NO2 mass flux has been based on a percentage
of NO2 in NOx of 50%. In practise, the ratio of NO2/NOx is typically 2 to 22%
by volume upon exit from the stack of standard burners (Bowman Bishaw
and Gorham, 1990) with the NO converted to NO2 by chemical reactions as
the plume is transported down wind. From field observations (Bofinger et al,
1986), the photochemical modelling work done for the Pinjar gas fired power
station (Bowman Bishaw Gorham, 1990) and ambient measurements of
NO2/NO at Kwinana (Dames & Moore, 1993) an upper limit of 50% will be
conservative.
Emissions of SO2 are predicted to occur primarily from the Pellet Plant, where
the small amount of sulphur in the iron ore (around 0.002%) is converted to
SO2.
Particulate emissions from the stacks and vents at the plant are primarily
emitted from the pellet plant and the meltshops. All dust emission sources
are fitted with control measures designed to maintain dust levels below 50
mg/Nm3.
Combustion processes will be the primary source of CO2 with a total
emission at 4.195 Mtpa from the MWIS plant at Oakajee. This estimate does
not include emissions associated with the mine and the transportation of ore
to Oakajee. In addition, the MWIS plant will consume 20 MW of electricity
from Western Power's grid for cranes, offices etc. Assuming an average
emission rate of CO2 per giga-watt hour produced of 942 tonnes (Weir, pers
comm, 1996) and transmission losses of 9%, the MWIS project at Oakajee
will increase Australia's 002 emissions by 4.36 Mtpa.
This equates to an increase of approximately 1% of Australia's carbon dioxide
emissions and 0.76% of Australia's Greenhouse emissions, based on 1990
estimates of 420 Mtpa of CO2 and 572 Mtpa of greenhouse gases (carbon
dioxide plus methane etc.), (NGGIC, 1994).
By using an estimate of the percentage of power needed for the meltshops of
approximately 84% (Signet, 1996), and assuming half the 20 MW of grid
electricity consumed is associated with the meltshops, a CO2 emission rate
associated with pellet and DRI production of 1.89 Mtpa is obtained. This
figure equates to an emission of 0.82 tonne of 002, per tonne of DRI
produced. This is similar to the estimate for the AUSI DRI proposal at Cape
Lambert (AUSI, 1995, proposed pellet plant, power station and Midrex or
HYL DRI plant) of 0.78t 002 per tonne of HBI and the estimate of 0.85t of 002
per tonne of HBI for BHP's Port Hedland plant under construction (BHP,
1994, DRI process without a pellet plant, though excluding the power station).
Emissions of hydrogen sulphide are expected to be negligible because of the
low sulphur in the ore (around 0.002%).
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Upset Conditions
Plant shutdowns, either planned or unplanned, and other abnormal
operations, are not expected to increase the quantity of emissions to the
atmosphere or change their composition. Process gases which need to be
discharged during a shutdown will be fully combusted before emission.
4.2 Existing Sources
Existing industry within the Geraldton region which emit NOR, SO2 and dust
comprise the synthetic rutile plant at Narngulu, Western Power's 21 MW gas
turbine and CSBP's fertiliser plant in Geraldton. Of these, only RGC Mineral
sands synthetic rutile plant is currently in operation. The gas turbine, which
operates on distillate, is only used very infrequently as a standby source of
power. During 1995/1 996 it was used for a total of 24 hours (Weir, 1996).
CSBP's fertiliser plant, a potential source of SO2 , has been closed for over 2
years, and when used, operated for only 6 weeks per year.
The synthetic rutile plant at Narngulu, is a small source of NOx and SO2 under
normal conditions (approximately 5 g/s each, Alan Tingay and Associates,
1996). Furthermore, the plant is approximately 25 km to the south and will
have negligible impacts in the region surrounding the steel plant,
Therefore, no other industrial sources of NON, SO2 and dust have been
included in the modelling, with background values of SO2 and NO2 in the
Oakajee region expected to below detection levels.
Other regional sources of NOx and dust such as residential and vehicular
usage have not been considered, as they are small and very difficult to
quantify. Likewise, dust generated from dust storms and agricultural
practises have been excluded.
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5. Air Quality Methodology
5.1 Air Quality Objectives
Current Government legislation (ie. the Environmental Protection Act of 1986)
does not specify maximum air quality objectives throughout Western
Australia. Instead the EPA has promulgated two Environmental Protection
Policies (EPP) for atmospheric pollutants for the Kwinana and Kalgoorlie
areas, For new "greenfield" developments (no existing sources) the EPA
assesses the proposal using the Kwinana EPP's standards and limits as
guidelines (EPAWA, 1992). These are given in Table 5.1 and are for SO2 and
particulates only. Here a limit is defined as "a concentration not to be
exceeded' and a standard as "a concentration which it is desirable not to
exceed'.
Table 5-1 - SO2 and Total Suspended Particulate Standards and Limits
for the Kwinana Policy Area (after EPAWA, 1992)
Species
Sulphur Dioxide

Area

Averaging Period

Standard1 (j.g/m)

Limit1(.Lg!m3)

A

700
200
60
500
150
50
350
125
50

A.B.0

1 hour 24 hour
annual
1 hour
24 hour
annual
1 hour
24 hour
annual
15 minute

-

1400
365
80
1000
200
60
700
200
60
1000

B

c
Particles

.

A

24 hour

150

260

B

24 hour

90

260

C

24 hour

90

150

Notes:
All values expressed at 0°C and 101.3 kPa.
Area A: the area of land on which heavy industry is located
Area B: the area surrounding industry, plus other outlying land zoned for industrial use
Area C: land beyond areas A and B used predominantly for rural and residential purposes.

For NO2, the reactive component of oxides of nitrogen, the DEP has not yet
set any limits and standards under an EPP. As such, for the short term one
hour averaging period, the National Health and Medical Research Council
guideline will be used (AEC/NHMRC, 1986). This guideline states that a one
hour average of 320 p.g/m3 is not to be exceeded more than once per month.
Therefore, it is possible for 12 exceedences of this level to occur per year.
Consistent with this guideline, Victoria have adopted a 308 g/m3 one hour
standard, not to be exceeded on more than 3 days per year, with a
detrimental level of 513 gIm3 never to be exceeded.
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For this assessment, the NHMRC standard of 320 .tg/m3 will be adopted.
However, due to the difficulty in assessing the number of exceedences each
month as per the NHMRC guideline, the simpler approach of the Victorian
standard, in which the level is not to be exceeded on more than 3 days per
year, interpreted here as not more than 3 hours per year will be used. This
standard will be adopted for all areas outside the buffer zone. For longer
averaging periods, the World Health Organisation (1987) and USEPA (1977)
limits will be used (see Table 5.2).
Table 5-2 - Air Quality Guidelines for NO2
Species

Area

Averaging Period

Nitrogen Dioxide

Residential

1 hour
1 hour
24 hour
annual

Standard (j.tg/m3)
3084

Limit (g/m3)
513'

. 320'
1502
iOo

Notes:
From AEC/NHMRC (1986), not to be exceeded more than once per month
From WHO (1987)
From USEPA (1977).
VEPA, standard not to be exceeded on more than 3 days per year. Limit not to be exceeded.

For particulates, air quality standards are specified for a given size range,
such as for particles below 50 p.m or below 10 p.m diameter. As the
emissions from the plant (with the exception of fugitive emissions) are below
10 p.m, comparison will be made to PM10 (particulate below 10 p.m)
standards. For these, the New Zealand ambient air quality standard of 120
and 40 p.g/m3, for 24 hour and annual averages respectively will be used
(CASANZ, 1994). It should be noted that these are lower than the standards
for particulates below 50 p.m as in Table 5.1.
A summary of the proposed air quality guidelines is presented in Table 5.3
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Table 5-3 - Proposed Air Quality Guidelines
Species
Sulphur Dioxide2

Area

Averaging Period

Standard (jig/rn)

Limit (J.Lg/m)

Industrial Estate

1 hour
24 hour
annual
1 hour
24 hour
annual
1 hour
24 hour
annual
24 hour
annual
1 hour4
24 hour6
annual5

700
200
60
500
150
50
350
125
50

1400
365
80
1000
200
60
700
200
60
120
40

Buffer Zone

Residential

Particulate, PM10

Residential

Nitrogen Dioxide

Residential

320

-

-

150
100

Notes:
-All values expressed at 0°C and 101.3 kPa.
From WA EPA (1992), WA EPA (1989).
From NZMQS (CASANZ, 1994).
From AEC/NHMRC (1986).
From WHO (1987).
From USEPA (1977).

5.2 Air Quality Modelling Objectives
In determining the acceptability of new sources, the EPA recognises that air
quality models can not accurately predict the location and magnitude of
pollutant concentration over short averaging periods. This is due to the
turbulent nature of the atmosphere which can only be described statistically.
As such, predicted one hour values of the 3rd highest or 9th highest
concentrations are more accurate and provide a better estimate of likely
concentrations than using the hourly maximum concentration. Therefore, in
this assessment more reliance will be placed on comparison with the one
hour standards than with the one hour limits.
For longer averaging periods, such as 24 hours, the uncertainty is less and
the predicted maximum should be fairly accurate. For such an averaging
period the usage of the 99.9% compliance level for the standard implies that
there can be one allowable event per 3 years. As only one year's data was
modelled and its representativeness in terms of worst case conditions is not
known, it is required that the predicted maximum 24 hour level be below the
standard as well as the limit.
Similarly, in assessing the long term concentration, comparison between the
annual average and the standard for the annual average will be used.
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6. D1SPMOD Results
6.1 Sensitivity Tests - Onshore Temperature Profile
As described in Section 3.1, a high grade air quality database containing the
required parameters for input to DISPMOD with the exception of the onshore
temperature profile, was available. The temperature profile is critical in
determining the growth of the TIBL (see Section 2) and whether the plumes
are trapped below or emitted above the TIBL. The temperature profiles of
onshore winds are not routinely measured and are only available from a few
specific measurements conducted by the DEP at Bunbury and Kwinana and
at Jurien Bay for the proposed Hill River power station (Steedman Science &
Engineering, 1991). These studies indicate that there can be wide variations
in the temperature change with height, ranging from near neutral profiles,
extending to heights greater than 500 m, to potential temperature increases
exceeding 0.02° C/m.
As such, with no measurements in the Geraldton region, sensitivity tests were
conducted to determine an appropriate conservative profile to be used in all
subsequent modelling.
For sensitivity tests, three temperature lapse rates (defined as the rate of the
potential temperature increase with height) were trialed. These were 0.005,
0.01 and 0.02° C/m. The trials were conducted with emissions of NO2 from
the MWIS plant.
The results from the 0.005, 0.01 and 0.02° C/m onshore lapse rate tests are
presented in Figures 6.1 to 6.12 for the maximum and third highest hourly
concentration, maximum 24 hour concentration and annual average
concentration. The maximum concentrations anywhere are also summarised
in Table 6.1.
Table 6-1 - Maximum Concentrations (pg/rn) Of NO2 From The MWIS
For Various Onshore Lapse Rates
Averaging Period

0.005° C/rn

0.01° C/rn

0.02° C/rn

Maximum 1 hour
3rd highest 1 hour
Maximum 24 hour
Annual

108
70
18.1
4.2

108
88
18.1
4.1

154
102
22.7
4.6

The results for the shorter averaging periods, show a clear trend for higher
concentrations to occur to the east of the MWIS plant, especially on the range
of hills. The lower TIBL heights predicted for these conditions leads to greater
plume trapping of the emissions, especially on the hills to the east. Therefore
for all further model runs, the conservative onshore lapse rate of 0.02° C/m
will be used. This it is noted, may result in an over prediction of
concentrations. For more realistic predictions, measurements of the onshore
temperature profile at Geraldton are required.
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6.2 Sensitivity Test - Terrain Effects
As a comparison to the above model runs, which show the influence of terrain
effects, especially near the range of hills to the east of MWIS, a model run
was conducted without terrain included. Results are presented in Figures
6.13 to 6.16, showing slightly higher concentrations in the immediate vicinity
of the plant and to the west, but significantly lower concentrations near the
range of hills. This therefore clearly indicates the importance of including
terrain effects into DISPMOD.
6.3 Predicted Concentrations
Nitrogen Dioxide
Predicted concentrations of NO2 from the MWIS are presented in Figures 6.9
to 6.12 with the maximum concentrations within the industrial estate, buffer
zone and outside the buffer zone shown in Table 6.2. The results show that
beyond the buffer zone where the residential objectives apply, concentrations
are well below the objectives. The 3rd highest hourly concentration predicted
for the year of 85 .tg/m3 is only 27 % of the comparable 1 hour standard of
320 j.g/m3. Similarly, the maximum 24 hour level of 22.0 p.g/m3 is 15 % of the
objective of 150 .ig/m3 and the maximum annual average of 2.3 p.g/m3 is only
2 % of the annual objective of 100 j.tg/m3.
Table 6-2 - Maximum Ground Level Concentrations (.tg/m3) From The
Steel Complex Using DISPMOD
Poflutant

Nitrogen Dioxide

Sulphur Dioxide

Dust (PM10)

Air Quality Objective

Industrial
Estate

Butler Zone

Outside Buffer
Zone

Maximum 1 hourly
3rd highest hourly
Maximum 24 hour
Annual
Maximum 1 hourly
9th highest hourly
Maximum 24 hour
Annual
Maximum 24 hour
Annual

115
102
22.7
4.6
44
24
5
0.9
12.7
2.2

109
95
21.3
2.8
42
23
6
0.8
10.2
1.4

154
85
22.0
2.3
33
21
6.9
0.55
11
1.0

For areas within the buffer zone and industrial areas, concentrations are only
marginally higher, but still well within the residential objectives. Maximum
concentrations within these areas are 32%, 15% and 5 % of the one hour, 24
hour and annual average residential objective, respectively.
Table 6.2 and Figure 6.9 also present the maximum 1 hour average for
comparison. This value is well below the one hour standard. It is interesting
to note that the peak one hour value is predicted on the hills due east of the
steel complex. For this location however, concentrations will be more
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accurately predicted by CTSCREEN (see Section 7), which indicates that
concentrations will be lower than this value.
Sulphur Dioxide
Predicted concentrations of sulphur dioxide from the MWIS using DISPMOD
are presented in to Figures 6.17 to 6.20 and in Table 6.2. The results
indicate that maximum concentrations for all averaging periods will occur
within 2 km of the plant.
The maximum hourly, 9th highest hourly, maximum daily and annual average
concentration predicted outside the buffer zone are 33, 2, 6.9 and 0.55 jig/rn3
respectively. These are 5, 7, 5 and 1 % of the one hour limit and standard
and maximum 24 hour and annual average standard of 700, 350, 125 and 50
jig/rn3 used in the Kwinana EPP for residential areas.
For areas within the industrial estate, the concentrations are well below the
Kwinana EPP limits and standards for the industrial estate, with the
concentrations closest to the one hour limit and standard, being
approximately 3% of these levels.
For areas within the buffer zone, the concentrations are closest to the one
hour limit and standard, being approximately 5% of these levels.
Dust
Predicted concentrations of particulate matter less than 10 microns in
diameter (PM10) from the MWIS using DISPMOD are presented in to Figures
6.21 to 6.22 and in Table 6.2. The concentrations were predicted assuming
the higher emission rates of charging and tapping for the meltshops. The
results indicate that the concentrations are low, with the maximum daily and
annual average concentrations of 12.7 and 2.2 j1g/rn3, being over a factor of
10 below the air quality objectives of 120 and 40 jig/rn3 for residential areas.
It can be concluded, therefore, emissions from the plant of dust from normal
operation of stacks and vents will not be a problem.
6.4 Gas Turbines With Dry Low NOx Burners.
The modelling in Section 6.3 considered steam or water injected low NOx
burners with an emission level of 42 ppmv (at 15% 02 and dry). This
emission level is above the guideline of 0.07g/Nm3 NOx, or 35 ppmv as
recommended by the National Health and Medical Research Council
(AEC/NHMRC, 1986).
To determine the effect of installing dry low NOx burners, DISPMOD was run
with the NOx emissions from the gas turbines reduced to 25 ppmv (a typical
dry low NOx burner guaranteed level). The results presented in Figures 6.23
to 6.26 indicate only a minimal decrease in NO2 levels, though no decrease in
the maximum hourly concentrations. This is to be expected as emissions
SINAIR IO'IIGW MERZ
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from the gas turbines only contribute a small amount to ambient NO2 levels
because of the very buoyant plumes and large associated plume rise. The
major contributors to the ambient NO2 are from the less buoyant plumes from
the Pellet and DRI plants. Consequently, there is little benefit to be achieved
by a further reduction in gas turbine NOx emission levels.
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7. Complex Terrain Model Results
To assess the impact of complex terrain on dispersion, the complex terrain
screening model CTSCREEN was used to determine maximum possible
concentrations on the range of hills to the east of the MWIS site. This is a
screening model so it should be remembered that these concentrations will
be upper estimates, as the meteorological conditions that are predicted to
generate these concentrations may in fact, not occur at the site.
Predicted maximum 1 hour concentrations of NO2 from CTSCREEN for the
steel complex are presented in Figures 7.1 and 7.2 and Table 7.1.
Table 7-1 - Maximum Ground Level Concentrations (J.Lg/m) of NO2
Predicted on the Hills to the East of the Steel Complex using DISPMOD
and CTSCREEN
Averaging Period

DISPMOD

CTSCREEN
All conditions

CTSCREEN
Neutral and
Stabte
Conditions

Maximum 1 hourly

154

130

95

Maximum 24 hour

22.0

19.5

14.3

Annual Average

2.3

3.9

2.9

Notes:
Maximum 24 hour and annual average concentrations from CTSCREEN predicted using conservative
factors of 0.15 (max 24 hour/max 1 hour) and 0.03 (annual average/max 1 hour) used by CTSCREEN.
concentrations on the Hills are defined as above the 150 m contour level.

Figure 7.1 presents the predicted maximum concentrations for all
atmospheric conditions, and clearly shows decreasing concentrations with
distance from the steel complex, with small perturbations around the hills.
This effect is due to the highest concentrations occurring under extremely
light wind speed, convective conditions, with a low capping inversion. Under
such conditions, the concentrations are much more dependent on the
distance from the plant rather than on the topography.
In contrast, concentrations are very dependant on the terrain under neutral
and stable conditions. Under these conditions, CTSCREEN predicts that the
maximum concentrations will occur on top of the peaks themselves, with
relatively low levels on lower ground (Figure 7.2). This effect is due to the
majority of the plumes from the complex having a large buoyancy, resulting in
plume heights of several hundred metres above ground level. As the plumes
pass over the terrain, the terrain is only impacted by the bottom edge of the
plumes, if at all, which leads to the highest concentrations occurring on the
highest peaks.
With the plume at heights greater than the terrain, there is essentially no
barrier to prevent the plume travelling straight over the hills. Therefore, the
simplistic treatment used in AUSPLUME and implemented in DISPMOD is
S1NCLAR IG1IGHI MERZ
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relatively accurate. For final plume heights below the terrain peaks, the air
flow and plumes can be deflected substantially around the terrain. Under
such conditions, concentrations predicted using DISPMOD and CTSCREEN
may be markedly different.
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8. Morning Fumigation Modelling
Maximum one hourly ground level concentrations of NO2 predicted from the
model of Deardorff and Willis (1982) and from SCREEN3, the USEPA
screening model are presented in Table 8.1. Only NO2 has been modelled,
as it is the most significant pollutant within the highly buoyant plumes that are
likely to undergo morning fumigation.
The predicted concentrations (Table 8.1) are presented for each of the major
source groups; the Pellet plant, DRI plant, meltshops and power station. The
grouping of emissions simplifies the analysis. The source characteristics for
each group is assumed to be equal to the lowest emission
volume/temperature of any of the stacks within that group, with the NO2 mass
flux equal to the sum of the emissions. This procedure will ensure that a
conservative estimate is made, whilst reducing the number of plumes to be
modelled.
The results indicate good agreement between the two models with maximum
concentrations of approximately 110 Jtg/m3. This, it is noted, assumes that
the different plumes from the steel complex all undergo fumigation at the
same time and location. In reality, the different heights to which the plumes
will rise, will cause the plumes to travel in slightly different directions and
undergo fumigation at different times. Noting this, it is seen that
concentrations will be well below the objective of 320 j.tg/m3. As such,
morning fumigation will not lead to adverse impacts in the region.
Table 8-1 - Maximum Hourly Concentration of NO2 (.igIm) due to
morning fumigation
SCREEN3
Down Wind Distance
(km)

Deardorff and Willis

(anywhere)

1

5

10

Gas Turbines

21

33

31

29

Pellet Plant

22

25

23

20

DPI Plant

45

40

37

34
12

Meltshop

16

15

14

combined

104

113

105
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9. Conclusions
Maximum concentrations around the MWIS plant were predicted using
DISPMOD, the WA DEP dispersion model and a one year database
constructed from meteorological measurements at Oakajee. DISPMOD was
utilised as it was specifically developed to model the unique dispersion
processes that occur at coastal locations. Using DISPMOD and conservative
assumptions in the temperature profile of onshore winds, the following
predictions have been made.
Nitrogen Dioxide
The 3rd highest hourly, maximum daily and annual average concentration
predicted outside the buffer zone are 85, 22.0 and 2.3 j.tg/m3 respectively.
These are only 27%, 15% and 2% of the comparable 1 hour standard, 24
hour and annual average limit proposed of 320, 150 and 100 Lg/m3,
respectively.
For areas within the buffer zone and industrial areas, concentrations are
only marginally higher, but still well within the residential objectives.
Maximum concentrations within these areas are 32%, 15% and 5% of the
one hour, 24 hour and annual average residential objective, respectively.
Sulphur Dioxide
Concentrations of sulphur dioxide are predicted to be well below the
objectives.
The maximum hourly, 9th highest hourly, maximum daily and annual
average concentration predicted outside the buffer zone are 33, 2, 6.9 and
0.55 j.tg/m3 respectively. These are 5, 7, 5 and 1 % of the one hour limit
and standard and maximum 24 hour and annual average standard of 700,
350, 125 and 50 J.Lg/m3 used in the Kwinana EPP for residential areas.
For areas within the industrial estate, the concentrations are well below the
Kwinana EPP limits and standards for the industrial estate, with the
concentrations closest to the one hour limit and standard, being
approximately 3% of these levels.
For areas within the buffer zone, the concentrations are closest to the one
hour limit and standard, being approximately 5% of these levels.
Dust
Predicted concentrations of particulate matter less than 10 microns in
diameter are low. The maximum daily and annual average concentrations of
12.7 and 2.2 gg/m3 being over a factor of 10 below the air quality objectives
of 120 and 40 gg/m3 for residential areas. Therefore, emissions of dust from
normal operation of stacks and vents will not be significant from the plant.
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CTSCREEN, the USEPA screening model for complex terrain, was used to
investigate the effect which the range of hills to the east of the MWIS have on
dispersion. The modelling indicates that because the plume heights from the
MWIS typically are 100 to 300 m above ground level, that the plumes will pass
over the terrain with the highest concentrations occurring on the peaks
themselves, as they are the closest to the overhead plumes. Therefore, the
simplistic treatment incorporated within DISPMOD for terrain effects will be
adequate for these plumes as indicated by the fair agreement between the
models.
It is noted however, that plumes less than 100 m above ground level will be
influenced markedly by the terrain and deflected around these hills under
stable conditions. If the plumes at these heights are important (unlike from
the MWIS plant), models such as CTSCREEN are needed to accurately
simulate the dispersion in the immediate vicinity of the hills.
For the case of morning fumigation, using the model of Deardorff and Willis
(1982) and the USEPA screening model SCREEN3, it was predicted that the
maximum likely one hour concentration of NO2 is 110 j.tg/m3. Therefore,
morning fumigation will not lead to adverse impacts within the region.
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Figure 2.1 - Dispersion processes which occur at coastal locations for onshore flows. The tall
stacks emissions are undergoing fumigation due to the growing boundary layer whilst those from
the smaller island stack are trapped underneath the convective boundary layer (after Paparo, 1982)

Figure 2.2- Idealised depiction of plume behaviour as it passes over and around a hill during
stable conditions (after, Perry, 1992).

FLAT TERRAIN

,-

,-.-

\-

FIG. I. Idealized depiction of plume behavior as it passes over and
around a hill during stable atmospheric conditions. For modeling
purposes, the plume material is split at the downwind point x0 where
the dividing streamline JI intersects the hill surface. Downwind of
., material in each layer is modeled separately.

Figure 3.1 - Annual and seasonal wind roses for Oakajee over the period 1 July 1990 to 30 June
1991, (after Steedman Science & Engineering, 1993)
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Figure 3.2 - Annual Wind Roses for Pasquifl Gifford stability classes A to F for Oakajee (after
Steedman Science & Engineering, 1993)
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Figure 6.1 — Predicted maximum 1 hourly concentration of NO2 (pgIm3) from DISPMOD with an
onshore lapse rate of 0.005 °CIm.
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Figure 6.2 - Predicted 3rd highest hourly concentration of NO2 (.tg/m3) from DISPMOD with an
onshore lapse rate of 0.005 °C/m.
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Figure 6.3 - Predicted maximum 24 hour average concentration of NO2 (p.g/m3) from DISPMOD with
an onshore lapse rate of 0.005 °CIm.
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Figure 6.4 - Predicted annual average concentration of NO2 (pg/rn3) from DJSPMOD with an
onshore laose rate of 0.005 °C/m.
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Figure 6.5 - Predicted maximum 1 hourly concentration of NO2 (jtglm3) from DISPMOD with an
onshore lapse rate of 0.01 °CIm.
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Figure 6.6 - Predicted 3rd highest hourly concentration of NO2 (tg/m3) from DISPMOD with an
onshore lapse rate of 0.01 °C/m.
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Figure 6.7 - Predicted maximum 24 hour average concentration of NO2 (p.gIm3) from DISPMOD with
an onshore lapse rate of 0.01 °C/m.
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Figure 6.8 — Predicted annual average concentration of NO2 (.Lg/m3) from DISPMOD with an
onshore laDse rate of 0.01 °C/m.
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Figure 6.9 — Predicted maximum 1 hourly concentration of NO2 (p.gIm3) from DISPMOD with an
onshore lapse rate of 0.02 °CIm.
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Figure 6.10 - Predicted 3rd highest hourly concentration of NO2 (jiglm) from DISPMOD with an
onshore lapse rate of 0.02 °CIm.
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Figure 6.11 - Predicted maximum 24 hour average concentration of NO2 (.tg/m) from DISPMOD
with an onshore lapse rate of 0.02 °C/m.
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Figure 6.12 - Predicted annual average concentration of NO2 (pg/rn) from DISPMOD with an
onshore laDse rate of 0.02 °C/m.
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Figure 6.13 - Predicted maximum 1 hourly concentration of NO2 (pgIm) from DISPMOD with an
onshore lapse rate of 0.02 °C/m, without terrain effects.
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Figure 6.14 - Predicted 3rd highest hourly concentration of NO2 (p.g/m) from DISPMOD with an
onshore lapse rate of 0.02 °C/m, without terrain effects.
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Figure 6.15 - Predicted maximum 24 hour average concentration of NO2 (jtg/m3) from DISPMOD
with an onshore lapse rate of 0.02 °C/m, without terrain effects.
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Figure .6.16 - Predicted annual average concentration of NO2 (p.gIm) from .DISPMOD with an
onshore lapse rate of 0.02 °C/m, without terrain effects.
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Figure 6.17 - Predicted maximum 1 hourly concentration of SO2 (g/m3) from DISPMOD with an
onshore lapse rate of 0.02 °CIm.
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Figure 6.18 — Predicted 9th highest hourly concentration of SO2 (pgIm3) from DISPMOD with an
onshore lapse rate of 0.02 °C/m.
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Figure 6.19 — Predicted maximum 24 hour average concentration of SO2 (j.ig/m3) from DISPMOD
with an onshore 'apse rate of 0.02 °CIm.
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Figure 6.20 - Predicted annual average concentration of SO2 (p.g/m) from DISPMOD with an
onshore laDse rate of 0.02 °C/m.
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Figure 6.21 - Predicted maximum 24 hour average concentration of particulate (PM10) ( pgIm3 ) from
DISPMOD with an onshore lapse rate of 0.02 °C/m.
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Figure 6.22 - Predicted annual average concentration of particulate (PM10 ) ( jig/rn3) from DISPMOD
with an onshore lapse rate of 0.02 °C/m.

10

\ \

() /L•;

INDIAN

.

OCEAN

/ I•.

.

J

/(

0.

OFMAMONO

WYE

GROUND ABOVE RL 20Cm

0

1

2

3

4

51111

-4
S4 1:100.000

Figure 6.23 — Predicted maximum 1 hourly concentration of NO2 (jig/rn3) from DISPMOD with an
onshore lapse rate of 0.02 °C/m. Gas turbines with 25 ppmv dry low NOx burners.

F;7
0

I

2

3

Sc. 1:100.000

GROUND ABOVER2OOn

Figure.6.24 - Predicted 3rd highest hourly concentration of NO2 (p.g/m3) from DISPMOD with an
onshore lapse rate of 0.02 °C/m. Gas turbines with 25 ppmv dry low NOx burners.
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Figure 6.25 - Predicted maximum 24 hour average concentration of NO2 (gIm3) from DISPMOD
with an onshore lapse rate of 0.02 °C/m. Gas turbines with 25 ppm dry low NOx burners.
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Figure 6.26 — Predicted annual average concentration of NO2 4Lg/m3) from DISPMOD with an
onshore lapse rate of 0.02 °C/m. Gas turbines with onmv div low NQ hiirnr
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Figure 7.1 — Predicted maximum 1 hour average concentration of NO2 (pgIm) from CTSCREEN
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Figure 7.2 - Predicted maximum 1 hour average concentration of NO2 (p.gIm) from CTSCREEN.
Neutral and stable conditions only.
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LO INTRODUCTION
A study has been made of the noise emission from the proposed Midwest Iron & Steel
complex at the Oakajee site north of Geraldton. The study concentrated on noise level
impacts to the surrounding areas of the Oakajee site. A detailed noise emission study has
been made of this plant for the Narngulu site reference HSA 3 106-4-95037 and 4398-295037 and these reports should be referred to for broader information.
This report must be read in conjunction with the main Alan Tingay & Associates P.E.R.
document of which this ia a supplement.
Noise level impacts that will vary with this location compared to Narngulu site are associated
with the plant noise level emission to residential locations around the site, rail noise along the
proposed spur line to the site and road traffic along the North West Coastal Highway to
Geraldton. The road traffic is a relatively short term consideration (8 months) until steel
stock can be transported from the proposed port at Oakajee.

2.0 METHOD
Plant noise level emission was modelled using the computer program ENM utilising the same
base line data and algorithms as for the Narngulu study. The prime differences to the
previous study is that there are 3 electric arc furnaces and the Power House utilises 4 frame
9 turbine generators (1 standby).
Rail noise data was taken from measurements made of similar train movements associated
with the Port of Geraldton study.
Road traffic noise was modelled using the Department of Transport -Welsh Office
"Calculation of Road Traffic Noise (CRTN)"
In order to assess the existing noise level environment of the Oakajee site, monitoring has
been carried out over a 10 day period.

3.0

ASSESSMENT CRITERIA
PLANT NOISE
General plant noise level emission to noise sensitive premises is assessed in accordance with
the proposed "Environmental Protection (Noise) Regulation 1996. These Regulations set a
base line noise criteria as follows:
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Time of Day

Assigned Noise Level

700am to 7.00pm Monday to Saturday, excluding public holidays

45

9.00am to 7.00am Sundays and public holidays

40

700pm to 1000pm all days

40

1000pm an any day to 7.00 am Monday to Saturday & 9.00am
Sundays & public holidays

35

These levels are adjusted by an influencing factor (IF) which depends on the description of
the surrounding area within concentric circles of lOOm and 450m radius.
The maximum criteria is dictated by a residence approximately 1 500m (Location 2) to the
south of the plant boundary, where there is no I.F. and hence the above levels apply.
CRITERIA FOR TRUCKS
The original steel plant study at Narngulu quoted the following as 'Main Roads Policy':
"(a) Main Roads design goal for new road projects is to limit traffic noise at residences to less
than 68 dB(A) Lw (18 hour). To achieve this it may be necessary to include in the design,
noise reduction features such as barriers.
(b)

In such cases where a sigmjlcant increase in noise is predicted to occur (such as an existing
quiet area), Main Roads will consider inclusion of noise reduction features even though
predicted levels may be less than 68 dB(A). In this instance, a design guide of 63 dB(A) is
to be adopted for investigating these features in this noise study."

The more current 'Main Roads Policy' is as follows:
"TRAFFIC NOISE IMPACTASSESSMENT - ROAD CONSTRUCTIONPROJECTS
General
A traffic noise impact assessment is carried out, the aim of which is to:
Establish existing levels of noise along the project.
Determine the future noise impact of traffic using the road.
Identify noise control options required to achieve Noise Level Objectives.
Assessment involves measurement and prediction of traffic noise, and recommendations on
specific measures to reduce noise where required.
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2.

Noise Level Objectives
Noise Level Objectives are specfled upper limits of traffic noise which it is intended should
not be exceeded. They are listed in Table 1 and apply outside residential buildings.
Noise level Objectives in Table I may also be applied outside public buildings such as
hospitals, schools, libraries. There is scope to relax the Noise Level Objectives if rooms in
public buildings are air-conditioned, and are therefore normally used with windows closed.

Base Objective

Objective for Low Ambient
Areas

Objective for High
Ambient Areas

63 dB(A)

Ambient + 15 dB(A)

Ambient ~ 3 dB(A)

TABLE 1 Noise Level Objectives
Notes
Noise levels are Lio('l8hour) values, from 6 a.m. to midnight.
Ambient noise is the level of noise before the road project commences.
A low ambient area is where the Lio(18hour) level is exceptionally low, i.e. less than
45 dB(A).
A high ambient area is where ambient noise is more than 60 dB(A).
Due to the impracticality of controlling noise at the upper floors ofmulti-storey buildings,
noise assessment is restricted to the ground floor level.
Noise is assessed at a position 1 metre from a building facade, and 1.2 to 1.5 metres above
groundfloor level.
The objectives apply to the total traffic noise expected at a building facade, i.e. noise from
the new/improved road and any other roads, 10 to 15 years after opening of the road project.
In the case of road improvement projects in high ambient areas, the noise level objective
applies to traffic noise at opening of the road project.
The noise level objectives for low ambient areas apply only to residences and other buildings
with noise sensitive uses existing at the time the road project is undertaken."

The Department of Environmental Protection considers that lower levels than those noted
above are desirable. In particular, for the night time period 2200 hrs to 0600 hrs should not
exceed an Lio (for any one hour) of 58 dB(A).
It is considered that the Lio 1 8hr value of 63 dB(A) is appropriate as the design guide for
roads from the plant to Geraldton, however, the levels should be closer to 58 dB(A) for the
night time period. The study uses the Lio lhr values throughout, which is conservative as the
Lw,i iu will be a higher value than the Lio l8hr criteria value.
In this report the assessment of truck noise is limited to the North West Coastal Highway.
Truck movements along Portway Road leading to the port have been assessed in the
Narngulu study. Noise levels are considered excessive along this route even from existing
flow rates and should be addressed.
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CRITERIA FOR TRAINS
The presently recognised criteria (of the Department of Environmental protection) for
residential acceptance of train noise is:
24 hr L q
Maximum level

[LAeq (24
[Lnax]

hour)]

55 dB(A)
80 dB(A)

These criteria are based on the State Pollution Control Council of NSW Environmental Noise
Control manual 1988, Part J "Rail Traflic Noise" Criteria and are guidelines for planning
levels.
The maximum acceptable levels are set down as 5 dB(A) above these values.
The Department of Environmental Protection has recently expressed concern that the
80 dB(A) criteria is too high and where practicable should be as low as 65 dB(A).

4.0 RESULTS
AMBIENT MONITORING
Ambient noise levels were monitored over a ten day period from 16 to 26 December 1996.
The graphical presentation of the results are shown attached. The Lio values (considered the
best measure of background noise) were also relatively high, typically above 35 dB(A).
However, over a two day period these levels dropped to below 30 dB(A) during the night.
The relatively high noise levels are due to wind generated noise.

PLANT NOISE LEVELS
The residence that dictates the levels of noise emission from the plant, in accordance with the
stated criteria, is Location 2. Resultant levels at this location and Location 1 and 3 are as
follows:
TABLE 1
LOCATION

CRITERIA
(NIGHT)

STANDARD PLANT

ATTENUATED PLANT

I
CALM

J_WIN]) (2in/s)

CALM

WIND(2m/s)

1

44

26

39

21

34

2

35

38

41

32

35

3

37

28

41

24

33

Noise contour plots are given within the main body of the P.E.R. as figures 21 & 22.
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TRUCK NOISE LEVELS
Truck movements related to the transport of solid inputs from Geraldton to the G.S.P.
increase over a 24 month period to a maximum of 70 truck movements per day.
Truck movements related to the transport of steel product form the GSP to the Port of
Geraldton progressively increase from month 3 to month 10 and then cease (product is
dispatched via the Port of Oakajee at this point). The maximum flow rate is 171 truck
movements per day at month 10. The flow rate at month 3 is 65 truck movements per day.
The calculated noise levels at 10 metres from the road, for various scenarios is summarised
in Table 2 below.
TABLE 2: Traffic Noise Lio dB(A) 1 hour
MONTH

EXISTING

SOLID I1PUT
TRUCKS

3

64

<50

56

65

10

64

55

63

67

STEEL PRODUCT I CUMULATIVE
TRUCKS

59
66
NOTE: Existing traffic movements noise levels have been based on a flow rate of 85 vehicles per hour.
Speed rating is an average 60 km/hr.
24 PLUS

64

TRAIN NOISE LEVELS
It is that steel product may be transported by rail to Geraldton in lieu of truck transport. The
following assessment is made assuming this is in fact so.
Train movements are as follows:
Tallering Peak to Mullewa
or
Koolanooka to Mullewa
Mullewa to NarngululOakajee spur
Oakajee Spur

- 10 movements

- 10 movements plus 4 existing
- 10 movements plus 4 existing
- 10 movements of ore plus 6 movements of
steel for first 10 months only
Oakajee Spur to Port of Geraldton - 6 movements of steel (first 10 months only)
plus 20 existing

= 10
= 14
= 14
= 16
= 26

Baseline train noise levels as set out in the Narngulu report have been taken from measured
data collected in the course of the rail noise study for the Deep Water Port at Pt Moore reference Tingay PER94/6 and HSA report 2410-93103 October 94
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It was the findings of that study that train noise at the rate of 1 per hour would have an
LAeq24hr of 55 dB(A) and an LAmax of 88 dB(A) at 15 metres. If more than one train
movement (two) occurred within any 1 hour, then the LAeq m1would increase to 58 dB(A),
however, the 24 hour value would be the same. This applies for up to 24 movements per day
assuming they are reasonably spread over the 24 hour period.
The calculated noise levels based on the stated flow rates to and from Oakajee and the above
baseline data is summarised in Table 3 below.

TABLE 3-Train Noise at 15 metres dB(A)
No. MOVEMENTS
LINE

I

LAeq 24HR

LAMAX
FIRST
THF1REArnR1
10 MONTHS F

FIRST
10 MONTHS

THEREAFrER

ALLERThJO/MtJLLEWA

10

10

51

51

88

1ULLEWA /OAKAJEE SPUR

14

14

53

53

88

)AKAJEE SPURJG.S.P.

16

10

54

51

88

)AKAJEE SPUR / GERALDTON

26

20

55

54

88

It is the maximum level that will dictate the acceptable impact distance and to achieve
80 dB(A) the separation distance is 50 metres.

5.0

DISCUSSION
PLANT NOISE
The acceptable criteria at the nearest affected residence (Location 2) can be achieved with
some attenuation to a so called 'Standard Plant'.
There are closer residence than Location 2, however, these have not been assessed as they
will form part of the industrial acquisition area. The required attenuation can be seen on the
sound power level tables (Tables 4 & 5).
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TABLE 4: ATTENUATED SOUND POWER LEVELS

-1 --- - -FREQUENCY (Hz)

SOURCE
NO

NAME

31.5

63

125

250

500

1K

2K

4K

8K

1

WASTE GAS FAN DISCHARGE

116

113

100

91

86

85

83

81

88

2

HEATER FLUE DISCHARGE

108

108

107

108

103

98

93

88

88

3

FEED AND DE DUST

108

105

104

105

100

95

90

85

85

4

DISCHARGE END DE DUST

112

109

108

109

104

99

94

89

89

5

HEATER COMBUSTION AIR FAN

108

108

107

108

103

98

93

88

88

6

MILL

115

119

115

111

108

104

101

95

87

7

HEATER FLUE DISCHARGE

108

108

107

108

103

98

93

88

88

8

HEATER COMBUSTION AIR FAN

108

108

107

108

103

98

93

88

88

9

REFORMER

111

lii

105

103

97

91

86

83

86

10

FURNACE & REFRACTORY DEMOLITION

106

103

98

96

96

93

87

72

57

11

DESCALING

117

115

110

104

98

92

86

80

78

12

REFORIvIER

111

111

105

103

97

91

86

83

86

13

COOLING TOWER

96

96

95

94

91

87

86

79

79

14

DE DUST STACK

123

121

110

101

96

95

93

91

98

15

DE DUST FAN

103

103

102

103

98

93

88

83

83

16

BOOSTER FAN

101

101

100

101

96

91

86

81

81

17

FURNACE

106

103

98

96

96

93

87

72

57

18

DESCALING

117

115

110

104

98

92

86

80

78

19

COOLING TOWER

99

99

98

97

94

90

89

82

82

20

SCRAP STOCKPILE

89

91

93

96

103

102

104

99

89

21

TURBINE INTAKE

116

109

102

96

93

90

87

89

87

22

TURBINE ENCLOSURE

120

115

112

105

104

99

99

97

92

23

TURBINEEXHAUST

127

124

120

110

106

100

93

86

77

24

TURBINE FAN COOLER

116

113

108

103

102

99

96 1 94

91

&

REFRACTORY DEMOLITION
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TABLE 5: STANDARD SOUND POWER LEVELS
FREQUENCY (Hz)

NAME

SOURCE

31.5

63

125

250

500

1K I 2K

4K

8K

WASTE GAS FAN DISCHARGE

116

113

112

113

108

103

98

93

93

2

HEATER FLUE DISCHARGE

108

108

107

108

103

98

93

88

88

3

FEED AND DE DUST

108

105

104

105

100

95

90

85

85

4

DISCHARGE END DE DUST

112

109

108

109

104

99

94

89

89

5

HEATER COMBUSTION AIR FAN

108

108

107

108

103

98

93

88

88

6

MILL

115

119

115

111

108

104

101

95

87

7

HEATER FLUE DISCHARGE

108

108

107

108

103

98

93

88

88

8

HEATER COMBUSTION AIR FAN

108

108

107

108

103

98

93

88

88

9

REFORMER

111

111

110

111

106

101

96

91

91

10

FURNACE & REFRACTORY DEMOLITION

106

103

98

96

96

93

87

72

57

11

DESCALING

117

115

110

104

98

92

86

80

78

12

REFORMER

111

111

110

111

106

101

96

91

91

13

COOLING TOWER

96

96

95

94

91

87

86

79

79

14

DE DUST STACK

123

123

122

123

118

113

108

103

103

15

DE DUST FAN

103

103

102

103

98

93

88

83

83

16

BOOSTER FAN

101

101

100

101

96

91

86

81

81

17

FURNACE & REFRACTORY DEMOLITION

106

103

98

96

96

93

87

72

57

18

DESCALING

117

115

110

104

98

92

86

80

78

19

COOLING TOWER

99

99

98

97

94

90

89

82

82

20

SCRAP STOCKPILE

89

91

93

96

103

102

104

99

89

21

TURBINE INTAKE

116

109

102

96

93

90

87

89

87

22

TURBINEENCLOSURE

120

115

112

105

104

99

99

97

92

23

TURBINE EXHAUST

132

129

125

115

111

105

98

91

82

24

TURBINE FAN COOLER

116

113

108

103

102

99

96

94

91
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The attenuation required is practically achievable being increased discharge silencer
performance for the Discharge End De-dust Blower, Main De-dust Blower, Reformers and
Turbine Exhausts. The design and supply of such noise suppression devices is well within
current technology.
Under worst case conditions (down wind propagation 2m/s) the criteria of 35 dB(A) is
achieved at Location 2. With the attenuation proposed, the noise is not expected to exhibit
annoying characteristic such as tonal components. Part of the attenuator design would be to
provide extra attenuation at the tonal frequencies, particularly for blowers.

ROAD TRAFFIC NOISE
Trucks using the NWC Highway would increase the existing noise levels by 1 to 3 dB(A).
This is considered to have minimal impact on any residents along the route and it is stressed
the noise will only occur for a finite period.

RAIL TRAFFIC NOISE
Rail noise will readily satisfj the LAq level for residents within close proximity of the line
(20 metres). To satisfy the LAmax requirements, however, a minimum set back of 50 metres
is required. This will be considered when planning the route of the spur line to Oakajee.

For HERRJNG STORER ACOUSTICS

Lynto Storer
22 January 1997
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