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The Western Australian Environmental Protection Authority invites people to make a 
submission on this proposal. 

The Public Environmental Review for the proposed Direct Iron Ore Smelting Major 
Research and Development Facility at Kwinana, has been prepared in accordance with 
the Western Australian Environmental Protection Act, 1986. The report will be 
available for comment for eight weeks, commencing Monday 6 November 1989 and 
closing on Wednesday 3  January 1990. 

Following receipt of comment from government agencies and the public, the 
Environmental Protection Authority will discuss the issues with the proponent, and 
may ask for further information. The Environmental Protection Authority will then 
prepare its assessment report with recommendations to Government, taking into 
account issues raised in the 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 Environmental Protection Authority will be 
acknowledged. 

DEVELOPING A SUBMISSION 
You may agree or disagree, or comment on, the general issues discussed in the Public 
Environmental Review. 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. 

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 sections, 
chapter or recommendation in the Public Environmental Review. 	If you discuss 
different sections of the Public Environmental Review 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. 

Submissions will be treated as public documents unless confidentiality is requested. 

THE CLOSING DATE FOR SUBMISSIONS IS: Wednesday 3 January 1990 
REMEMBER TO INCLUDE: YOUR NAME, ADDRESS, DATE. 

SUBMISSIONS SHOULD BE ADDRESSED TO: 
The Chairman 
Environmental Protection Authority 
I Mount Street 
PERTH WA 0000 
Attention: Stephen Watson 



DESCRIPTION OF PROPOSAL 

Hlsmelt Corporation Pty Ltd (Hlsmelt) proposes to establish a Major Research and 

Development Facility on a site within the Kwinana industrial region, 40km south of 

Perth. The site is currently occupied by the former BHP Steel facility. 

The objective of the proposal is to prove the feasibility of a direct iron ore smelting 

process capable of producing commercially saleable iron units. The Hlsmelt process 

has the potential to revolutionise the ironmaking industry and lead to a substantially 

more efficient steel industry, using less capital intensive plants and a wider range of 

low cost raw materials. Another major objective of the proposal is to demonstrate 

that the Hlsmelt process offers major environmental advantages over conventional 

ironmaking methods since the process avoids the need for coke ovens and sinter 

plants which are normally sources of substantial emissions of sulphur dioxide and 

particulates (dust). 

This 	Public Environmental Review (PER) 	represents 	the first 	detailed 	environmental 

evaluation 	of 	the 	Hlsmelt process. The 	Environmental Management 	and 	Monitoring 

Programme proposed 	in 	the 	PER would 	be 	rigorously implemented 	to 	meet 	State 

Government requirements and 	to provide 	the 	necessary data 	to 	enable 	Hlsmelt 	to 

demonstrate to 	the 	local public, overseas 	governments and 	potential 	users 	of 	the 

technology, the 	major 	environmental benefits 	associated 	with 	the 	concept. 

The research and development nature of the proposal is such that the plant would 

operate intermittently. Periods of down-time would be used to analyse the results of 

the previous test run and make the necessary adjustment to plant and equipment to 

enable another trial to be performed. The quantity of raw materials consumed, and 

emissions and product produced, would therefore vary over the three to four year life 

of the project, reaching a maximum in 1993-1994. 	For this reason, this document 

discusses the inputs and outputs of the plant in terms of annualised estimates rather 

than absolute quantities. 



At a full annualised capacity of 100,000 tonne of iron units per year, which would be 

achieved in 1993-94, the major raw material requirements would be 160,500 tonnes per 

annum of iron ore, supplied by ship from the northwest of Australia, and 

71,000 tonnes per annum of coal, supplied by ship from Australian and overseas 

sources. Other raw material requirements would be limestone, dolomite, lime, dolime, 

calcium fluoride and coke. Approximately 1,200 Normal cubic metres per hour of 

natural gas would be required, while the total absorbed power requirement for the 

Major Research and Development Facility would be 8 Megawatts. 	Fresh water 

requirements would total 52 cubic metres per hour. 	The energy and water 

consumption rates would not be achieved on a consistent basis until well into the 

research and development programme. The project would use a number of existing 

facilities and major plant items remaining from the BHP Steel operations at the 

project site. 

The Major Research and Development Facility would require a research and 

development investment in excess of $A100 million, and would provide employment for 

up to 260 people during the peak construction phase and up to 120 during the 

operation phase. The medium to long-term benefits include the potential to use the 

Hlsmelt process to produce steel in Western Australia, using iron ore fines mined from 

the Pilbara and non-coking coals derived either locally or from the Eastern States. 

Such development would lead to substantial local economic benefits as well as result 

in export earnings. 

ENVIRONMENTAL ISSUES 

The environmental issues associated with the project and discussed in the PER are as 

follows: 

CONSTRUCTION 

physical disturbance to the site; 

disposal of sediment-laden run-off; 

suppression of dust; 

disposal of construction wastes; 

noise generation; and 

need for additional facilities and services. 



atmospheric emissions, which would include sulphur dioxide, carbon monoxide, and 

total suspended particulates; 

disposal of liquid wastes, including rainwater run-off, plant site wash-down 

water, cooling water and domestic wastewater; 

water supply; 

disposal of solid wastes; 

noise, resulting from the operation of plant machinery; 

visual impacts; 

consequences of internal unplanned events, caused by failure of process or 

equipment in the facility; and 

consequences of external unplanned events, caused by adjacent industries. 

The Environmental Protection Authority has identified atmospheric emissions, liquid 

waste discharge to Cockburn Sound and unplanned events as the key issues, and the 

PER has addressed these in detail. 

ENVIRONMENTAL IMPACTS AND MANAGEMENT 

CONSTRUCTION 

Site Preparation 

Physical disturbance to the site would be minimal, as the ground is largely levelled, 

compacted and in a suitable state for redevelopment. It is intended that existing 

foundations would be used, although some additional piling would be necessary. 

Rainwater Run-off 

Sediment-laden run-off is expected to be negligible, due to the porous nature of the 

soil, and the fact that physical disturbance of the site would be minimal. The 

existing drainage system would be modified at an early stage during construction to 

incorporate a settling pond. 
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Dust 

Dust generation is expected to be negligible, since no major earthworks would be 

undertaken, and access roads are already sealed. Water sprays would be used to 

control dust as required. 

Construction Wastes 

Solid wastes would be largely innocuous and unreactive, and would be disposed of in 

landfill sites within BHP property boundary. The existing septic sewage system 

would be refurbished to handle domestic sewage. Liquid wastes, such as diesel oils 

and grease, would be disposed of offsite by private contractor in accordance with 

relevant Government specifications. 

Noise 

The noise levels associated with construction are predicted to be well within the 

acceptable limits. 

Services and Facilities 

The project would use a number of existing facilities and major plant items remaining 

from the BHP Steel facility, and the need for additional facilities and services would 

be minimal. 

The estimated traffic increase on the access roads to the project site would be 

insignificant (between 170 and 260 vehicle movements per day) and no modifications to 

the roads would be required. 

Atmospheric Emissions 

Atmospheric emissions from the Major Research and Development Facility would 

include sulphur dioxide, carbon monoxide and total suspended particulates. The 

Hlsmelt process avoids the need for coke ovens and sinter plants, and hence the 

generation of atmospheric emissions would be far less than in conventional ironmaking 

processes. 
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A review of published Environmental Protection Authority ambient air monitoring data 

for Wattleup, Hope Valley and Rockingham indicates that concentrations of sulphur 

dioxide have exceeded the National Health and Medical Research Council 1-hour 

average criterion of 700 micrograms per cubic metre on six occasions over the years 

1987 and 1988, although only two of these events have exceeded the air quality 

criterion by a significant margin (greater than 100 percent). Concentrations of 

sulphur dioxide have exceeded the more stringent World Health Organisation 1-hour 

average criterion of 350 micrograms per cubic metre on 100 occasions over the years 

1987 and 1988. Carbon monoxide groundlevel concentrations at Hope Valley have been 

well below the concentrations at which significant air quality impacts occur. 

Groundlevel concentrations of total suspended particulates apparently reach levels 

which cause the Environmental Protection Authority some concern, although no data 

have yet been published. 

Conservative estimates of groundlevel concentrations of emissions from the Major 

Research and Development Facility during emergency upset conditions have been 

determined using a computer-based dispersion model known as MAXCON, and can be 

summarised as follows: 

The maximum 1-hour average groundlevel concentration of sulphur dioxide is 

predicted to be 42 micrograms per cubic metre, which is well below the 

700 microgram per cubic metre 1-hour average National Health and Medical 

Research Council air quality criterion, and the more stringent 350 microgram per 

cubic metre World Health Organisation criterion. 

The maximum 1-hour average groundlevel concentration of carbon monoxide is 

predicted to be 0.03 milligrams per cubic metre, which is well below the 

40 milligram per cubic metre 1-hour average World Health Organisation air 

quality criterion. 

The 24-hour maximum groundlevel concentration of total suspended particulates 

emitted from the main stack is predicted to be less than 1.2 micrograms per 

cubic metre, which is well below the 260 micrograms per cubic metre United 

States Environmental Protection Authority 24-hour maximum criterion, and 

indeed, well below measurable concentrations. Additional contributions of 

particulate matter from the two lesser stacks (blowdown exhaust, dust and fume 

extraction) and the vent bag filters would not significantly affect air quality in 

the area. 
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Fugitive dust from routine handling and storage of the raw materials is not expected 

to cause adverse air quality impacts offsite. 

In 	conclusion, 	the 	review of 	existing air 	quality 	indicates 	that 	the capacity 	of 	the 

Kwinana airshed to absorb additional emissions of sulphur dioxide and total suspended 

particulates 	is 	small. Nevertheless, groundlevel 	concentrations of 	pollutants 

attributable 	to 	the 	Major Research and Development Facility under normal and upset 

operating 	conditions 	would be 	well within 	acceptable 	air 	quality criteria. 	The 

cumulative 	impact 	of 	the Major 	Research 	and 	Development 	Facility emissions 	and 

other 	industrial 	emission sources 	on the 	Kwinana 	airshed 	is 	difficult 	to 	predict. 

Changes in the Kwinana 	industrial 	mix 	will 	take place 	during 	the 	life of 	the 	Major 

Research 	and Development 	Facility. 	Some 	of 	these 	changes 	could contribute 	to 

improvements 	in the 	air 	quality 	of 	the 	Kwinana airshed, 	while 	some changes could 

contribute 	to 	a 	deterioration 	in 	air 	quality. 	For current 	industry 	in Kwinana, 	the 

Major Research and Development Facility emissions would only be a minor contributor 

to 	the 	overall groundlevel 	concentrations, even under upset conditions. 

Liquid Discharges 

All existing drains currently feed into the main open drainage channel which runs 

along the southern boundary of the site and discharges into Cockburn Sound. The 

existing drainage system would be modified and improved as follows: 

a settling pond would be constructed, to eliminate colouration of discharge into 

Cockburn Sound; and 

a new drainage discharge beach outfall structure would be constructed to ensure 

no adverse impacts on coastal processes or on other beneficial uses of the beach. 

The existing septic system would be refurbished to handle domestic sewage disposal. 

The Major Research and Development Facility would result in four streams of liquid 

wastes: rainwater run-off, plant wash-down water, domestic sewage and cooling water. 

Rainwater run-off from the main plant area would be channelled into the settling 
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pond. Rainwater run-off from stockpile and storage areas would be collected in sumps 

and clarified prior to discharge to the settling pond. Plant wash-down water would 

also be collected by surface drains and directed to the settling pond. Domestic sewage 

would be disposed of by the refurbished septic system. 	Cooling water would be 

discharged to drains and returned directly to Cockburn Sound. 

Water Supply 

Fresh water requirements would be relatively small (1.8 megalitres per day or 

130 megalitres per year at full capacity) and could be met with either scheme water 

or groundwater or a combination of both. Due to the small requirements, no 

significant impact to the regional extraction rates is anticipated. 

Solid Waste Disposal 

At full production, the Major Research and Development Facility would generate 

approximately 32,100 tonnes per annum of solid waste. All of this waste is inert and 

would be disposed of in landfill sites within BHP property boundaries which have 

been used for similar purposes in the past without causing any adverse environmental 

affects. 

Noise 

Noise levels at the BHP Steel plant boundary during normal operation would not 

exceed 42.5 A-weighted decibels, which is below the 70 A-weighted decibels 

acceptable noise level according to the Noise Abatement (Neighbourhood Annoyance) 

Regulations 1982. 

Visual Impacts 

The visual impact of the Major Research and Development Facility would be 

compatible with the heavy industrial area of north Kwinana, and would result in 

significant improvements to the visual appearance of the existing BHP Steel site, since 

parts of the old structures would be dismantled. A landscaping programme to be 

undertaken during the construction phase would also improve the appearance of the 

site. 
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Unplanned Events 

The Major Research and Development Facility, like any conventional iron or 

steelmaking facility, would be safe to operate under normal conditions. A preliminary 

failure analysis has identified various internal unplanned events which could cause 

injury to personnel or damage to plant and equipment, although none of these would 

be likely to influence facilities beyond the Major Research and Development Facility 

property boundaries. Safety design and control measures have been incorporated to 

reduce the consequences of such internal unplanned events, and an Employee Safety 

and Emergency Response Plan would be developed. External unplanned events arising 

from adjacent industries could have the potential to impact on the Major Research 

and Development Facility, and Hismelt would participate and contribute to the 

development of the Kwinana Integrated Emergency Management Scheme. 

MANAGEMENT COMMITMENTS AND MONITORING 

The Proponent has made twelve commitments relating to the management of the plant 

and monitoring of its effects on the environment. 	The commitments include 

procedures for reporting to the Environmental Protection Authority, as well as 

decommissioning plans. 
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PUBLIC ENVIRONMENTAL REVIEW 

MAJOR RESEARCH AND DEVELOPMENT FACILITY 

FOR 

DIRECT IRON ORE SMELTING 

AT KWINANA 

1.0 

1.1 BACKGROUND 

The Hlsmelt Corporation proposes to establish a Major Research and Development 

Facility (MRDF) at Kwinana to prove the feasibility of a direct iron ore smelting 

process capable of producing commercially saleable iron units. The iron would be 

used as a feed material to make steel, although this later step does not form part of 

the current proposal. 

The Hlsmelt process is based on the injection of coal, iron ore, fluxes and various 

gases into a molten iron bath. The injected materials proceed to interact 

simultaneously in an intensive reaction medium that permits rapid heat transfer and 

the direct smelting of iron ore. The process has the potential to revolutionise the 

world iron production industry as it eliminates the need for coke ovens and sinter 

plants. It is anticipated that it will be possible to construct and operate a 

commercially viable technology based on unit modules of 0.5 million tonne per annum 

(Mtpa) which is considerably less than the presently accepted minimum throughput for 

a blast furnace installation of 1.0 to 1.5Mtpa. 

Another major objective of the proposal is to demonstrate the major environmental 

benefits associated with the Hlsmelt process, compared with conventional ironmaking 

methods. These benefits arise because the high levels of dust and sulphur dioxide 

emissions normally associated with sinter plants and coke ovens would be eliminated. 

This document represents the first detailed environmental evaluation of the process 

and contains the necessary information to enable Hismelt to demonstrate to the 

Western Australian public that there are no unacceptable environmental impacts 

associated with the project. It is also expected that the document will demonstrate 

to overseas governments and potential users of the technology the major 

environmental benefits associated with the concept. 
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The proposal to establish the research and development facility at Kwinana was 

referred to the Environmental Protection Authority which determined that the project 

required assessment under Part IV of the Environmental Protection Act, 1986. 

The level of assessment set by the Environmental Protection Authority was a Public 

Environmental Review. The present document has therefore been prepared in 

compliance with provisions the Environmental Protection Act, 1986. 

1.2 OBJECTIVES, SCOPE AND TIMING OF THE PROJECT 

The objective of the project is to conduct a research and development programme to 

demonstrate the commercial viability of the Hlsmelt direct smelting process. The 

Major Research and Development Facility is not being developed as a commercial 

operation. 

It is proposed that construction of the project commences in the first quarter of 

1990, with testing and technical evaluation scheduled for 1991 and 1992. 

The research and development programme is expected to proceed for three to four 

years until 1993-1994. It is proposed that the annualised capacity of the plant would 

be around 100,000 tonne of iron units. However, actual plant utilisation is expected 

to yield much less output than the annualised capacity, and the anticipated outputs in 

1991 and 1992 would be 25,000 and 67,500tpa respectively. The lower yield results from 

the intermittent nature of the research and development process, due to the need to 

change process parameters and modify items of plant. 

1.3 EMPHASIS OF THE PUBLIC ENVIRONMENTAL REVIEW 

The objective of the Public Environmental Review is to demonstrate that there are no 

unacceptable environmental impacts associated with the project. This objective is to 

be achieved by presenting a description of the proposal, identifying the major 

environmental impacts and formulating a management and monitoring programme that 

would minimise any negative impacts. 

The emphasis of the document is to highlight the research and development nature of 

the project and describe the significant environmental advantages of the Hlsmelt 

process compared with conventional iron production methods. 
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1.4 THE PROPONENT 

The proponent for the project is Hlsmelt Corporation Pty Limited, which is the 

manager for a joint venture between CRA Limited and the Midrex Corporation of 

USA. The registered office of Hlsmelt Corporation is: 

31st Floor 
55 Collins Street 
MELBOURNE VIC 3000 

Its principal office in Western Australia is: 

Hamersley House 
7th Floor 
191 St George's Terrace 
PERTH WA 6000 

CRA has been involved in several major mining projects in Western Australia, the 

most notable of which are the Argyle Diamond Mine, Hamersley Iron and Dampier 

Salt. CRA has recently opened an Advanced Technology Development Facility in 

Bentley, Western Australia. This centre will undertake research and development work 

associated with the mining and minerals processing industries. 

Midrex Corporation is a USA-based process engineering firm, and is the world leader 

in Direct Reduction Technology. 

Davy McKee, an international engineering and construction organisation, is providing 

technical services and expertise. 

The development of the Hlsmelt process was originally initiated in the early 1980's by 

CRA in partnership with the West German steelmaker, Kloeckner Werke, with 

significant involvement by CSIRO. CRA and Kloeckner restructured their interests in 

1987 which resulted in CRA acquiring a 100% interest in the process. 	Midrex 

Corporation subsequently acquired an equal interest in the process. 

The Joint Venture currently operates a small scale pilot plant in West Germany which 

was initially established as a result of the CRA/Kloeckner Werke association. The 

proposed Major Research and Development Facility at Kwinana is based upon the 

results of seven years of intensive research, including 60 tonne converter trials and 

operation of the West German small scale pilot plant for five years. 
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1.5 THE ENVIRONMENTAL APPROVAL PROCESS AND 

RELEVANT STATUTORY REGULATIONS 

The environmental impact assessment procedure is designed to provide information to 

the Environmental Protection Authority and the public about proposed developments 

which have the potential to generate significant environmental effects. 	In Western 

Australia, the process is formalised by the Environmental Protection Act, 1986, which 

was proclaimed in February 1987. 	This Act also provides for enforcement of 

environmental and management commitments made by the proponents of development 

projects. The assessment process is initiated when any proposal that may have a 

significant effect on the environment is referred to the Environmental Protection 

Authority. This referral may come from decision making authorities, members of the 

public or the proponent. 

The Environmental Protection Authority is required to review each proposal and 

determine an appropriate level of assessment. At the time of referral of this proposal, 

the three levels of formal assessment were referred to as "Notice of Intent", "Public 

Environmental Report" and "Environmental Review and Management Programme". 

Recent changes to the Environmental Impact Assessment administrative procedures 

(EPA, 1989b) have resulted in the first two formal assessment levels being renamed as 

"Consultative Environmental Review", and "Public Environmental Review". The term 

"Environmental Review and Management Programme" has been retained to refer to the 

third and highest level of assessment. The Environmental Protection Authority has 

set the level of assessment for this proposal as requiring a Public Environmental 

Review, and the assessment procedure for this proposal is illustrated on Figure 1. 

This document has been prepared to fulfil this requirement according to the 

Environmental Protection Authority guidelines, which are reproduced in Appendix A. 

Public Environmental Reviews are public documents and, as such, are subject to a 

public review period, during which time interested persons and organisations are 

encouraged to make submissions to the Environmental Protection Authority regarding 

the project. This assists the Authority in assessing the proposal and framing advice 

to the Minister for Environment. 	A guide to the preparation of submissions is 

included as a preface to this report. 
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In addition to obtaining approval under the Environmental Protection Act, 1986, the 

project would have to satisfy the licensing and other requirements of a wide range of 

decision making authorities, which include the Minister for Minerals and Energy, the 

Environmental Protection Authority, the State Planning Commission, local government, 

the Department of Mines, the Fremantle Port Authority and the Water Authority of 

Western Australia. The decision making authorities are responsible for the 

administration and implementation of a wide range of statutes both during 

construction and operation. These include the following: 

State Energy Commission Act, 1979 

State Planning Commission Act, 1985 

Town Planning and Development Act, 1928-1983 

Metropolitan Region Town Planning Scheme, 1959 

Occupational Health, Safety and Welfare Act, 1984 

Rights in Water and Irrigation Act, 1914-1981 

Explosives and Dangerous Goods Act, 1961 

Industrial Lands (Kwinana) Agreement Act, 1964 

Fremantle Port Authority Act, 1902-1986 

1.6 PURPOSE OF THE PUBLIC ENVIRONMENTAL REVIEW 

The Public Environmental Review has been prepared to: 

provide an account of the proposal, particularly with respect to associated 

environmental impacts, and procedures designed to mitigate potential risks and 

monitor operations; 

enable the Environmental Protection Authority to assess the proposal in detail; 

provide the basis for government agencies, members of the public and other 

parties to evaluate the proposal and -to make submissions to the Environmental 

Protection Authority as part of the assessment process; and 

identify management commitments to achieve the necessary levels of 

environmental acceptability. 
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The Public Environmental Review has been structured in accordance with the 

guidelines prepared by the Environmental Protection Authority (see Appendix A) and 

includes: 

an explanation of critical events leading to the proposal, its present status, and 

the requirements for environmental assessment and approval (Section 1); 

an analysis of the need for, and benefits of, the proposal at the local, State 

and National levels (Section 2); 

a description of the proposed location of the Major Research and Development 

Facility, including its interaction with existing industrial facilities at Kwinana 

(Section 3); 

a description of the proposal (Section 4); 

an evaluation of unplanned events that could be associated with the proposal 

(Section 5); 

a description and analysis of the environmental impacts of the proposal during 

construction (Section 6) and during operation (Section 7); 

an account of the environmental management and monitoring programmes that 

would be implemented to ensure optimal operation in terms of safety and 

environmental protection (Section 8); 

a description of the conclusions and management commitments (Section 9); and 

a compilation of references, glossary and study team (Sections 10, ii and 12). 



MM 

2.0 NEED FOR THE PROJECT 

2.1 INTRODUCTION 

The conventional method of manufacturing iron units for steel production involves 

the use of blast furnaces. The technology associated with the blast furnace has been 

constantly improved, however, increasing capital and operating costs have 

progressively caused operators of new installations to seek economies of scale. This 

has led to single blast furnace installations with annual iron capacities of up to 

three million tonne. The capital cost of such large installations and the need to 

provide associated infrastructure is often prohibitive, particularly for developing 

countries. 

Some steelmakers have made extensive use of alternative sources of iron units, such 

as scrap steel and direct reduced iron. 	The higher operating costs per tonne of 

steel associated with the use of these alternatives can normally be offset by reduced 

capital requirements. However, these technologies are not always feasible due to the 

constraints imposed by the geographic availability of raw materials and energy, and 

the quality of available scrap. 

Feedstocks for conventional ironmaking include agglomerated fine ore, and/or lump 

ore. Lump ore has the disadvantage of being higher priced and of limited supply, 

whilst the agglomeration of fine ore is a costly and complex procedure. Similarly, 

there are problems with the associated step of coke—making, particularly since 

increasingly stringent environmental control adds significantly to the cost of coke 

production. 	 - 

The above factors suggest that there is a need for a new ironmaking technology 

which can: 

operate economically at a 	smaller 	scale; 

operate directly 	with a wide range of coal types; 

operate directly on iron ore 	fines; 

operate at a lower cost than existing technologies; 

operate in an environmentally acceptable manner; and 

be 	installed at a lower capital 	cost 	than 	existing technologies. 



CRA first became involved in investigating alternative ironmaking technologies in 

response to the obligations which form part of the agreements between the wholly 

owned CRA subsidiary, Hamersley Iron, and the State of Western Australia. 

Studies directed to establishing plants in Western Australia for the further processing 

of iron ore to higher "value added" products have been undertaken since the start of 

Hamersley shipments in the mid 1960's. 

Following a review in 1981, it was decided to investigate direct smelting technology, 

which involves production of molten iron from iron ore and coal with a minimum of 

pretreatment of the key materials. Reduction of the iron ore was to be carried out 

in a radically different manner to conventional technology - via a molten iron bath 

reactor. 

2.2 RESEARCH AND DEVELOPMENT PROGRAMME 

The present research and development programme commenced when CRA established a 

joint venture with Kloeckner-Werke of West Germany. The basis for this joint 

venture was to develop a coal-based direct smelting technology in accordance with the 

following criteria: 

use of natural iron ore fines; 

use of a wide range of coal types; 

ability to minimise surplus off-gas; 

use of post combustion; 

simple design to minimise capital costs. 

A 60 tonne steelmaking converter was used to test the Hlsmelt concept in a series of 

trials conducted in 1982 and 1983. These initial trials proved the validity of the 

concept but also identified the need for a modified reaction vessel. 

In 1984, a small scale reactor was commissioned at the Maxhutte Works of Kloeckner-

Werke in Bavaria, West Germany, to develop and evaluate the Hlsmelt concept. The 

results of this phase of the research and development programme led to the following 

conclusions: 



the process can utilise iron ore fines; 

the process is far less sensitive than existing processes to the physical 

properties of the iron ore fines (e.g. sintering properties); and 

a wide range of non-coking coals can be used. Medium rank coals can be used 

directly, whilst some of the lower rank coals would require a preliminary drying 

stage - possibly utilising waste heat contained in the process tail gas. 

Engineering studies have also indicated that process gas at high levels of post 

combustion can be used for waste heat recovery, coal drying, ore preheating, and air 

preheating, thus minimising energy requirements. 

The next phase of the research and development programme forms the basis for the 

proposed Major Research and Development Facility at Kwinana. The West German 

small scale reactor has an annualised capacity of 15,000 tonne of iron units, and a 

commercially viable unit is thought to be in the order of 500,000tpa. This is an 

unacceptably high scale-up factor to contemplate and therefore it is considered 

necessary to construct an intermediate-scaled facility having an annualised capacity of 

around 100,000 tonne. This plant would be used to: 

further the development of ancillary plant; 

confirm scale-up parameters; 

determine accurate operating costs; 

demonstrate continuous operation; 

confirm capital cost estimates; and 

establish commercial plant configuration. 

2.3 POTENTIAL BENEFITS TO THE NATION 

The Hlsmelt process has the potential to revolutionise the ironmaking industry and 

lead to a substantially more efficient steel industry, using less capital intensive plants 

and a wider range of low cost raw materials (e.g. non-coking coals) than is currently 

the case. There are also significant environmental advantages associated with the 

concept. 
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The project involves the establishment of a research and development facility and 

therefore the successful outcome of the project would be manifested in the form of 

intellectual property, rather than the more traditional and tangible benefits normally 

associated with industrial projects, such as increased export dollars. 	In the long- 

term, however, the intellectual property associated with the Hlsmelt process would 

have the potential to result in indirect benefits substantially greater than would 

normally be associated with a single manufacturing or processing industry. 

There is intense international competition to develop the first commercially viable 

direct smelting process. The main competition faced by the Hlsmelt Joint Venture is 

from two nationally supported projects operating in the USA and Japan. There is 

therefore an urgent need to establish and evaluate the viability of the present 

proposal. 

2.4 POTENTIAL BENEFITS TO THE STATE 

The immediate benefit to the State would be the investment in excess of $A100 

million into research and development over the next three or four years. 

Approximately 260 people would be employed during peak construction activity. 

It is expected that up to 120 people would be employed during the operation phase, 

comprising people directly employed by Hlsmelt, and people employed through local 

contractors. 

The medium to long-term benefits associated with this project include the potential to 

use the Hlsmelt process to produce steel in the State,-  using iron ore fines mined from 

the Pilbara and non-coking coals derived from within Australia or from overseas. Such 

development would lead to substantial local economic benefits as well as result in 

export earnings. 



3.0 REGIONAL DESCRIPTION 

3.1 SITE LOCATION AND CADASTRAL INFORMATION 

The proposed location for the Major Research and Development Facility is on the 

BHP Steel blast furnace site which is located within the northern portion of the 

Kwinana industrial region, 40km south of Perth (Figures 2 and 3). 

The proposed Major Research and Development Facility site is bounded by the State 

Energy Commission of Western Australia Kwinana power station to the north, a 

petroleum refinery owned and operated by British Petroleum to the southwest and a 

liquified petroleum gas plant owned and operated by Wesfarmers Kleenheat to the 

southeast. The land directly south of the proposed site had been reserved for a 

petrochemical complex. Cockburn Sound lies to the west. 

The proposed site is owned by BHP and would be leased to Hlsmelt for the duration 

of the project. The existing BHP ship loading facility would be used to import coal 

and iron ore fines. This component of the operation would be undertaken by BHP, 

who is already responsible for co-ordinating other import/export activities associated 

with the shipping facility. Other advantageous features of the site include: 

ready access to currently unused seawater cooling pumps; 

industrial services and utilities such as electricity, water, and natural gas which 

are already in place; 

ready access to road and rail transport; and 

availability of the necessary manpower and skills required for such an enterprise. 

3.2 ADJACENT LAND USES 

The Kwinana industrial region is part of the South-West corridor, as defined by the 

Perth Metropolitan Region Scheme (MRPA, 1987). 	Under the Scheme, land use 

zonings include industrial, urban, parks and recreation and rural (Figure 4). 
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Kwinana is the State's major heavy industrial area. It was first established in 1955 

with the construction of the British Petroleum Oil Refinery. Since then, other major 

industries have established in the area, including a thermal power plant (State Energy 

Commission of Western Australia), an alumina refinery (Alcoa), a nickel refinery 

(Western Mining Corporation), a fertiliser plant (CSBP), a liquified petroleum gas plant 

(Wesfarmers) and a sodium cyanide plant (Australian Gold Reagents). Proposed 

developments include a titanium dioxide pigment plant (Cooljarloo Joint Venture) and a 

second sodium cyanide plant (Du Pont). 

Major residential areas occur at Kwinana (comprising the suburbs of Medina, Calista, 

Parmelia, Orelia and Leda) and Rockingham, with smaller settlements at Wattleup and 

Hope Valley, to the northeast. Apart from these areas, no urban or urban deferred 

areas are zoned south of Thompsons Lake. 

Rural zones occur adjacent to the industrial area in several places, particularly in the 

northeast. Rural land use is predominantly market gardens, with occasional hobby 

farms and mixed farms. 

Several areas of the region are zoned parks and recreation under the Scheme. These 

areas are predominantly utilised for water—based recreation, whilst other areas have 

been reserved as open space to minimise the conflict between residential and 

industrial land use activities. 

In 1980, the Metropolitan Region Planning Authority recommended that no further 

urban development be allowed in a large area surrounding the Kwinana industrial 

zone, subject to the results of the Kwinana Air Modelling Study (Department of 

Conservation and Environment, 1982). This study effectively defined an interim buffer 

zone that acts as a further restriction to land use in the Kwinana region. This issue 

was also addressed in the Kwinana Regional Strategy (State Planning Commission, 

1988). 

3.3 RELATIONSHIP WITH EXISTING STRUCTURES 

The proposed site for the Major Research and Development Facility was selected 

because of the potential to utilise selected items of the existing plant and 

infrastructure remaining from the BHP Steel facility. 	Some of the facilities and 

major items of plant that may be used or modified could include the following: 
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bulk handling jetty and off-loading facility; 

components of the jetty transfer conveyer system; 

stockpile areas and associated reclaimer; 

portions of the blast furnace stockbins; 

fresh water supply system; 

blast furnace thickener basin and underflow pumps; and 

office, workshop and warehouse accommodation. 

Such a combination of favourable existing and potential facilities is not available 

elsewhere in the State. 

3.4 EXISTING SERVICES 

3.4.1 Energy Supply 

The State Energy Commission of Western Australia supplies the Kwinana industrial 

region with electricity generated from the integrated south-west grid, via a 

switchyard located at the Kwinana power station. There are two power supplies to the 

BHP site. The main supply is at 66kV and the standby supply is at 22kV. 

The 	North-West Shelf natural 	gas 	pipeline 	has 	a lateral 	extension 	to 	a 	metering 

- 	station 	in 	Leath Road. From 	the 	metering 	station, 	a 	high 	pressure 	natural 	gas 	line 

services the BHP site. While there is no feeder line to the blast furnace area of the 

site at present, 	there is service 	to the 	steel 	rolling mill, and it is proposed that this 

be extended to serve Hlsmelt. 

3.4.2 Water Supply 

Water supply to the Kwinana industrial region is provided from both groundwater and 

scheme water. 

Local groundwater is supplied from superficial aquifers including the Safety Bay Sand, 

the Tamala Limestone and the Rockingham Sand. The deeper, semi-confined aquifers 

comprise the Leederville and Yarragadee Formations. The superficial aquifers have 

limited groundwater potential. The semi-confined aquifers have large potential but 

would require licensing from the Water Authority of Western Australia. Whether an 

industry uses groundwater, scheme water or a combination depends largely on the 

processes involved and the quantity required. 



- 14 - 

3.4.3 Site Access 

Rockingham Road is currently the major hig1iway linking Perth and Fremantle to 

Kwinana, Rockingham and Mandurah. The road is a four lane, divided arterial road 

which carries approximately 33,510 vehicles per week day (Main Roads Department, 

July 1989). 	A park-and-ride bus transfer facility is operated by Transperth on 

Rockingham Road just east of the project area. 

Access to the proposed Major Research and Development Facility site would be west 

along Beard Street and then south along Leath Road. 	Both are two lane sealed 

carriageways. Current traffic volumes are approximately 4,570 vehicles per week day 

for Beard Street and 772 vehicles per week day for Leath Road (Main Roads 

Department, November 1988). 

3.4.4 Port Facilities 

Cockburn Sound is a semi-enclosed marine embayment which has been developed to 

accommodate bulk cargo vessels of up to 80,000 tonne capacity. 	A major naval 

facility has been established at Garden Island, whilst nine cargo berths have been 

developed on the eastern foreshore for importing and exporting raw and processed 

materials. 

The bulk materials jetty servicing the proposed site is currently utilised for the 

import of steel and cement clinker and for the export of products such as silica sand 

and liquified petroleum gas. 

3.4.5 Rail Connections 

A number of industries in the Kwinana region are serviced by Westrail, including the 

alumina refinery, the power station, the fertiliser plant, the proposed titanium dioxide 

pigment plant, the nickel refinery, and the existing sodium cyanide plant. Due to the 

seasonal nature of some of the products transported, rail traffic is variable. 
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Two existing rail spurs could service the proposed Major Research and Development 

Facility site, although at this stage it is not anticipated that rail transport would be 

required. The Thomas Road north rail spur parallels Mason Road heading north and 

west, and terminates where the road continues south. This spur is currently used for 

the transport of incoming bauxite and outgoing alumina associated with the alumina 

refinery located further north. 

A second spur line located near the northern boundary of the proposed site is 

currently inactive, having at one time serviced the steel rolling mill. 

3.4.6 Telecommunications 

Telecom services the Kwinana area and would consequently provide telephone 

connections for the proposed Major Research and Development Facility site. 

3.4.7 Drainage 

There is little surface run-off and drainage in the Kwinana region as the porous 

nature of the ground surface and the underlying limestone allows most surface water 

to percolate into the superficial Safety Bay Sand aquifer. 

All existing drains in the blast furnace and stockyard areas of the BHP Steel facility 

currently feed into the main open drainage channel which runs along the southern 

boundary of the site and discharges into Cockburn Sound. 



- 16 - 

4.0 DESCRIPTION OF THE PROPOSAL 

4.1 SCOPE 

The scope of the project is to prove the feasibility of a direct iron ore smelting 

process to produce commercially saleable iron units. The iron would ultimately be 

used as feed material for the production of steel, although this process is not 

included in this proposal. 

The proposal is a research and development project rather than a commercial 

operation. The initial operation of the facility would be on an intermittent basis, 

although it is intended that the facility would ultimately operate in a continuous 

mode for extended periods of time. For this reason, raw material inventories and 

details of plant outputs are generally given in terms of annualised estimates rather 

than absolute quantities. 

The significance of the differences in the quantities of materials used and outputs 

generated through the life of the project is highlighted in Table 1, which presents a 

summary of the annualised capacity of the plant. The figures contained in this table 

are discussed in detail in the following sections. 

4.2 PROCESS DESCRIPTION AND PLANT OPERATION 

Table 2 presents a summary of the raw material requirements of the plant. 

Raw materials for the process would be stockpiled onsite. Iron ore, coal and limestone 

would pass through a drying and grinding process prior to utilisation. 	Ground 

materials would be transported by pneumatic conveying systems. 

The ground limestone and iron ore would then pass through a pre—reduction process. 

The iron ore would be reduced and the limestone calcined by hot gases channelled 

into a circulating fluid bed reactor containing the processed raw materials. 	An 

alternative method is for the cold iron ore to be injected with lime into the bottom 

of the molten iron bath. 
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TABLE 1 
MAJOR RESEARCH AND DEVELOPMENT FACILITY ANNUALISED CAPACITY1  

HOURLY 
RATE 

ANNUALISED CAPACITY 
1991 	1992 
(1,250hr) 	(3,375hr) 

1993-94 
(5,000hr) 

Product 
Iron 	units, 	t 25,000 67,500 100,000 

Raw Materials 
Iron ore, 	t 41,000 111,000 160,500 
Coal, 	t 19,000 52,000 71,000 
Limestone, 	t 3,500 9,500 13,700 
Dolomite, 	t 2,700 7,400 11,200 
Lime, 	t 2,200 6,000 8,200 
Dolime, 	t 1,800 51000 6,700 
Calcium fluoride, 	t 50 150 200 
Coke, 	t 50 150 200 

Utilities 
Natural gas 

Minimum usage, Nm3  x 	103 1.159 1,450 3,900 5,800 
Normal usage, Nm3  x 103 1.209 1,500 4,100 6,000 
Maximum usage, Nm3  x 103 4.599 5,700 15,500 23,000 

Electricity2  
Fresh water 

Normal, ML 0.052 104 160 200 
Seawater, ML 8.712 11,000 29,000 43,600 

Waste By-Products 
Gaseous waste 

Sulphur dioxide 
- normal, 	t 0.013 16 44 65 
- emergency, t 0.126 160 420 630 
Carbon monoxide 
- normal, 	t 0.081 100 270 410 
- emergency, t 0.100 125 340 500 
Total 	suspended particulates 
- normal, 	t 0.0091 11 30 47 
- maximum, t 0.0098 12 33 50 
Fugitive 	dust, 	t 0.0018 5 7 9 

Liquid waste 
Rainwater runoff 
- stockpiles, 	ML 0.030 40 40 40 
- main plant, ML 0.125 160 160 160 
Plant site wash-down, ML 0.0042 5 14 21 
Domestic sewage, ML 0.0015 2 5 7 
Cooling water, ML 8.712 11,000 29,000 44,000 

Solid waste 
Dust, 	t 120 340 500 
Fume, t 120 340 500 
Molten 	slag, 	t 7,600 20,600 30,500 
Refractory 	lining, 	t 140 380 570 
Subtotal 	solid 	waste, 	t 8,000 21,700 32,100 

Figures have been rounded off for presentation purposes. 
Total absorbed power requirement would be 8MW. 
The hourly fugitive dust emission rate refers to full scale operations, and includes 
ship unloading operations. 
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TABLE 2 

RAW MATERIAL REQUIREMENTS 

RAW MATERIAL SOURCE MODE OF TRANSPORT 

Iron Ore NW Australia Ship 

Coal 	 Overseas, Australia 	 Ship 

Limestone 	 Australia 	 Truck/Ship 

Dolomite 	 Australia 	 Ship 

Lime 	 Local 	 Truck 

Dolime 	 Local 	 Truck 

Calcium Fluoride 	 Australia 	 Ship 

Coke 	 Australia 	 Truck 

The actual ironmaking process would take place in the smelt reduction vessel where 

the reduced iron ore, calcined limestone and coal would be injected into molten iron 

(required for start-up and prepared in a separate melting facility). 	Lime would be 

added to remove the impurities from the iron and coal. 

The air pre-heat system would heat cold air to a temperature in excess of 10000C. This 

would be achieved by the use of hot blast stoves, fired by natural gas or recovered 

clean process off-gas. The pre-heated air would then be fed under pressure to the 

smelt reduction vessel via an air tuyere. 

The molten 	iron and slag (impurities 	removed from the 	iron ore 	and coal, combined 

with lime) would be periodically tapped from the smelt reduction vessel and separated. 

The iron would be 	collected and 	subsequently 	treated 	(de-sulphurised) 	to produce a 

high quality, 	marketable 	product. 	The 	iron 	would 	then 	be 	transferred 	to a 	casting 

plant and cooled. The slag would be collected and cooled for disposal. 
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A significant advantage associated with this process would be the recovery and 

recycling of clean process off-gas. By utilising this off-gas in both the pre-reduction 

system and hot air blast system, significant reductions in energy requirements would be 

achieved, thus saving natural gas and other fuels. 

All process off-gas would be cleaned before venting into the atmosphere. 

A process flow diagram is presented on Figure 5. 

4.3 PLANT LAYOUT 

The plant layout has been designed to optimise the use of selected facilities already 

existing at the BHP Steel site. These facilities essentially relate to the handling of raw 

materials and could include: 

bulk handling jetty and off-loading facilities; 

transfer conveyer systems; 

raw materials storage yard and associated reclaimer; 

seawater pumps; and 

raw material feeder bins. 

A plant layout is given on Figure 6. 

4.4 ATMOSPHERIC EMISSIONS 

Off-gas would be exhausted to the atmosphere through a 64m high waste-gas stack. 

Separate stacks would be provided for the discharge of stove blowdown gases and for 

the dust and fume extraction systems. In addition, there would be bag filter vents at 

various locations in the plant to exhaust the air used in the solid materials pneumatic 

conveying systems. Table 3 summarises the emission rates and relevant discharge 

characteristics of each of these discharge points. 
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TABLE 3 

SUMMARY OF PLANT ATMOSPHERIC EMISSIONS 

WASTE-GAS 
EXHAUST 

BLOWDOWN 
EXHAUST 

DUST AND 
FUME 

EXHAUST 

BAG FILTER 
VENTS 

Stack height (m) 64 30 40 multiple 

Diameter at tip (m) 2.5 0.4 2 discharge 

Exit velocity (m/s) 15 15 15 points 

Exit temperature (C) - normal 600 1,200 80 20-40 - maximum 1,200 - 130 (ambient) 

Mass emission SO2  - 	normal (g/s) <3.6 - - - - 	emergency (g/s) 35 - - - 
Mass emission CO - normal (g/s) 22.6 - - - - maximum (g/s) 27.8 - - - 
Mass 	emission particulate 
matter - normal (g/s) 1.0 0.009 1.055 0.46 - maximum (g/s) 1.2 - - - 

The concentrations of various pollutant gases would be as follows: 

Sulphur dioxide - normally less than 100mg/Nm3  with a maximum of less than 

800mg/Nm3  (only present in the waste-gas emission); 

Carbon monoxide - 625mg/Nm3  (only present in the waste-gas emission); and 

Particulate matter - 40mg/Nm3  (27mg/Nm3  in the waste-gas emission). 

In addition to the point sources of particulate emissions, there would be some fugitive 

particulate matter emission from the storage and handling of raw materials, namely 

coal, iron ore and limestone/dolomite (refer to Section 4.8). 
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The rates of emission of particulate matter for the most significant dust generating 

activities associated with the handling of raw materials have been estimated using 

emission factors derived by the United States Environmental Protection Agency 

(USEPA, 1985). These are summarised in Table 4. 	The assumptions used to estimate 

these emission rates are listed in Appendix B. 

Due to the intermittent operation of the Major Research and Development Facility, 

fugitive dust emissions from the raw materials handling operations would not occur on a 

daily basis throughout the year. The durations of these various handling operations are 

presented in Table 4. For example, based on 1991 requirements, three shipments (one of 

coal and two of iron ore) would be needed. Each shipment would contain around 30,000 

tonnes of material and would take about four to five days on average to discharge. At 

full production capacity, it is estimated that eight 30,000 tonne shipments would be 

required. Based on the above, the total emission for the year would take place over 

twelve to fifteen days in 1991 and over thirty to forty days at full capacity (1993-94). 

Similarly, fugitive dust emissions due to wind erosion would vary throughout the year 

according to meteorological conditions. The wind erosion dust emission rates presented 

in Table 4 reflect average wind speeds which might be expected in the Kwinana area. 

The emissions of fugitive dust that might occur under episodic conditions (ie. hot, dry 

days with high wind speeds) cannot be estimated accurately. Studies in the United 

States (USEPA, 1981) indicate that the wind erosion potential of an uncrusted stockpile 

at a wind speed of approximately 17m/s is approximately 600kg/ha. The coal stockpiles 

at the research and development facility would have an area of approximately 1.Sha, 

thus the erosion potential of the stockpiles could be around 900kg. No equivalent figures 

are available for the iron ore stockpile. 

An assessment of the potential for nuisance impacts to occur as a result of these 

fugitive particulate matter emissions is presented in Section 7.1. 

4.5 LIQUID WASTE DISCHARGES 

The Major Research and Development Facility would not directly generate any process 

liquid wastes and, in principle, the only discharges would be site rainwater run-off, 

plant site wash-down water, cooling water and domestic wastewater. 
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TABLE 4 

ESTIMATED EMISSION RATES OF PARTICULATE MATTER 
FROM THE HANDLING AND STORAGE OF 

IRON ORE, COAL AND LIMESTONE/DOLOMITE 

ANNUALISED CAPACITY 
OPERATION DESCRIPTION 	 1991 	 1992 	 1993-94 

25,000tpa1 	67,SOOtpa 	100,000tpa 
(52 days)2 	(140 days) 	(208 days) 

Unloading of ships 
- 	duration of operation (days) 12-15 20-27 30-40 
- 	fugitive dust emission 

- 	kg/day of operation 2.2-2.8 3.3-4.5 3.3-4.4 
- kg/annum 33 89 132 

Loading to stockpiles 
- 	duration of operation (days) 12-15 20-27 30-40 
- 	fugitive dust emission 

- 	kg/day of operation 1.7-2.1 2.5-3.4 2.6-3.4 
- kg/annum 25 68 102 

Loadout from stockpiles 
- 	duration of operation (days) 52 140 208 
- 	fugitive dust emission 

- 	kg/day of operation 2.2-2.8 3.3-4.5 3.3-4.4 
- 	kg/annum 33 89 132 

Stockpile maintenance 
- 	duration of operation (days) 52 140 208 
- 	fugitive 	dust emission 

- 	kg/day of operation 23 23 23 
- kg/annum 1,196 3,220 4,784 

Wind erosion from controlled 
stockpiles3  
- 	duration of operation (days) 365 365 365 
- 	fugitive dust emission 

- 	kg/day of operation 10 10 10 
- kg/annum 3,650 3,650 3,650 

Total fugitive dust emission 
during operation 
- 	with ship unloading (kg/day) 41 45 45 
- 	without ship unloading (kg/day) 36 38 38 

Total quantity of dust emitted (kg) 4,900 7,100 8,800 

1 	Production of iron units. 
2 	Days of operation. 
3 	Dust control measures assume water spray application rate of 5L/m2  of stockpile 

surface area per hour. 
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Site rainwater run—off would contain predominantly suspended solids derived from the 

stockpile and storage areas, but some grease and oils could be expected from traffic 

areas and sealed pavement areas. The maximum volume of site rainwater run—off is 

calculated to be 155m3/h, of which 30m3/h would come from the stockpile and storage 

areas, and about 125m3/h would come from the main plant area. The runoff would be ) 

directed into the settling pond and none would be discharged directly into Cockburnf 

Sound. 	 / 

Approximately 100m3/day or 4.2m3/h of plant site wash—down water would be 

generated, which would contain coal and iron ore fines, but no chemical constituents. 

Plant washdown water would be collected by surface drains and directed to the settling// 

pond. 

Cooling water would be extracted from Cockburn Sound using the existing seawater 

pumps and associated circulation (reticulation) system, and chlorinated to suppress algae 

growth. The water would be discharged directly into Cockburn Sound via the main 

drainage channel that runs along the southern boundary of the proposed site (Figure 3). 

The flow rate is calculated to be 8,712m3/h. The total thermal load of the cooling water 

effluent discharged at the head of the discharge drain would range from 33.6MW to 

39.9MW. This thermal load is small when compared with the 500MW discharge into 

Cockburn Sound from the SECWA power station. 	It is estimated that the thermal 

loading arising from the Hlsmelt project would lead to a temperature increase of 

approximately 40C at the point where the drain discharges into Cockburn Sound. This 

estimate assumes that the seawater temperature is 80C below average ambient air 

temperature. 

The use of water for domestic purposes is based on a daily allowance of 300L/person, 

equating to an average hourly consumption of 1.5m3/hr for an operational workforce of 

120 people. This should be regarded as an upper estimate. The resulting wastewater 

would be high in suspended solids and biochemical oxygen demand, and would be 

disposed of by a septic system. 

Further details on the impact and management of liquid waste discharges are given in 

Section 7.2. 
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4.6 SOLID AND NON—AQUEOUS WASTES 

Three major sources of solid and non—aqueous wastes would be generated. They are 

fume and dust collected from the bag filters, molten slag from the slag ladles and 

refractory lining from the ladles and vessels. 	Table 5 provides estimates of the 

annualised quantities likely to be generated by the process as well as details of their 

chemical composition. 

TABLE 5 

QUANTITY AND COMPOSITION OF SOLID AND NON—AQUEOUS WASTES 

SOURCE 	DESCRIPTION OF 	MAJOR CHEMICAL 	 QUANTITY 
MATERIAL 	CONSTITUENTS (% wt) 	 (tpa) 

1991 1992 1993-94 

BAG FILTER 	(1) Dust 

(2) Fume 

SLAG LADLES 	Molten Slag 

LADLES 	Refactory Lining 
& VESSELS 

SUBTOTAL SOLID WASTE 

FeO 63 
Coal 28 
Limestone 5 
Dolomite 4 

FeO 45 
CaO 21 
CaS 10 
SiO 9 
Al2O3  5 
MgO 4 
CaP2  3 

FeO 5 
Si02  26 
CaO 36 
Al203  16 
MgO 12 

Si02  3 
Al203  2 
Fe2O3  5 
CaO 2 
MgO 88 

120 	340 	500 

120 	340 	500 

7,600 20,600 30,500 

140 	380 	570 

8,000 21,700 32,100 
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4.7 NOISE EMISSIONS 

A preliminary estimate of noise emissions has been made on the basis of previous 

experience of similar plant items. A final analysis cannot be completed until: 

plant items have been finalised; 

plant layout has been finalised; and 

data have been provided by the suppliers of plant items. 

The preliminary analysis has assumed that the noise sources would be as follows: 

raw material feeders/belt-weighers; 

coal grinding machine; 

ore grinding machine; 

hammer mill; 

tap-hole drill/clay gun; 

smelt reduction vessel tilt drive; 

booster fan; 

compressor; 

combustion air fan; 

purge air fan; 

cooling tower; 

extraction air fan. 

Based upon these assumptions, calculations indicate that the maximum noise level 

would be 62.3dB(A) at the north perimeter of the Hlsmelt lease, while the minimum 

operating noise level would be 57.OdB(A) at the southwest corner of the Hlsmelt lease. 

The operating noise levels at the boundary of the BHP Steel site would be 42.5dB(A). 

The above analysis excludes the intermittent noise impact of the snort valve and 

blowdown valve, which would only operate intermittently or during an emergency. 

These valves would be equipped with silencers, and the additive effect at the plant 

boundary would be small. 
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4.8 STORAGE AND HANDLING 

The major raw materials to be handled and stored at the site would be coal, iron ore 

and limestone/dolomite. These materials would be delivered to the site by ship via the 

bulk materials Number 2 jetty which is presently operated by BHP. The material would 

be unloaded from ship using grab-buckets and transferred to a covered conveyer 

system which would then deliver the materials to prepared stockpiles located south of 

the proposed site for the plant (Figure 3). All of the required handling and storage 

facilities already exist as they were previously used as part of the BHP Steel blast 

furnace operation which was decommissioned in 1981. Most of the storage site would 

be allocated to the stockpiling of iron ore and coal, however, limestone and dolomite 

would also be stockpiled. The maximum storage capacities for these materials would be 

up to 60,000 tonne for coal, up to 30,000 tonne for iron ore and up to 1,000 tonne 

for both limestone and dolomite. 

The coal and limestone would be delivered to day storage bins via front-end loaders. 

An existing reclaimer would be used to transfer iron ore to day storage bins. 

Dust control at the unloading facility and at the stockpile area would be undertaken/1  ,,,,,, 

using a reticulation system to supply water sprays. 	 (1 

4.9 SERVICES AND UTILITIES 

4.9.1 Energy 

The Major Research and Development Facility would require natural gas and 

electricity. 

Natural gas would be supplied from the 	North-West Shelf natural 	gas 	pipeline 	that 

serves the Kwinana 	industrial region. 	A 	high 	pressure 	gas 	line 	from 	the 	metering 

station in Leath 	Road 	services the 	nearby 	steel 	rolling 	mill, 	and 	this 	would 	be 

extended to the Hlsmelt plant site. 
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The hourly consumption of natural gas on a continuous basis has been estimated as: 

1,159Nm3  Minimum usage 

1,209Nm3  Normal usage 

4,599Nm3  Maximum usage 

The maximum natural gas usage reflects emergency conditions when recycling of off-

gas would not occur. It should also be noted that these consumption rates would not 

be achieved on a consistent basis until well into the research and development 

programme. 

Electricity requirements would be provided by the State grid system, via the existing 

66kV power line which supplies the BHP Steel site. 

Electricity consumption has been estimated from a provisional drive requirement 

schedule. It is estimated from this schedule that the total absorbed power 

requirement for the plant would be approximately 8MW. Approximately 5MW would be 

used for plant start-up. 

A suitable emergency power failure philosophy would be applied to the design of the 

plant. This philosophy would be based on the following assumptions: 

essential drives would be powered during electrical failure by diesel generators 

(a list of essential drives will be produced once the drive requirement schedule 

is confirmed); 

hydraulic systems would include accumulators to provide system pressure to 

permit safe shutdown or the diesel generators to start; 

the plant air system would include receivers positioned to provide a reservoir 

for emergency actions prior to the start-up of the diesel generators; 

cooling water would be provided from the emergency water head tank; and 

once diesel generators have commenced start-up, the minimum cooling water 

requirement would be provided. 
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4.9.2 Water 

The Major Research and Development Facility would require both fresh water and 

seawater. Fresh water would be used for recirculating, make—up and non— recirculating 

requirements, while seawater would be used for cooling the recirculating water. 

Plant recirculating fresh water requirements would be approximately 700m3/h. Plant 

make—up and non— recirculating fresh water requirements at full annualised capacity 

would total approximately 200,000m3Iyr (200MLIyr), as presented in Table 6. 

A constant seawater demand of 8,712m3/h would be used to cool the recirculating 

fresh water referred to above. 

TABLE 6 

FRESH WATER REQUIREMENTS 

HOURLY REQUIREMENTS 	 ANNUALISED 
(m3Ih) 	 REQUIREMENTS 

(m3/yr) 
Normal 	Maximum 	1991 	1992 1993-94 

Pig Casting Machine1  45 45 15,600 42,200 62,500 

Make—up 7 14 11,100 30,000 44,400 

Main Heat Exchanger 
Water Spray 0 3 950 2,600 3,800 

Stove Air Heat Exchanger 
Water Spray 0 14 4,400 11,900 17,700 

Stockpile Reticulation 
Requirements2  100 100 72,270 72,270 72,270 

Subtotal 152 176 104,320 158,970 200,670 

Note: 	1Water consumption for the pig casting machine would be intermittent. 
211eticulation would be required during dry periods (assumed to be four 
months per year, six hours per day). 
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4.10 ASSOCIATED INFRASTRUCTURE 

4.10.1 Port Facilities 

The existing BHP bulk materials Number 2 jetty with associated ship loading and 

conveying systems would be used for incoming transport of raw materials (iron ore, 

coal, limestone, dolomite and calcium fluoride) and export of iron units. 

4.10.2 Rail Connections 

The Major Research and Development Facility is not likely to require rail services. 

4.11 WORKFORCE 

A peak workforce of 260 people would be required over a 12 month construction 

period. A workforce of up to 120 people would be required over the three to four 

year operational phase. 

It is expected that the operational staff would be comprised of people directly 

employed by Hlsmelt and those employed through local contractors. 

4.12 DEVELOPMENT SCHEDULE 

It is proposed that construction of the project commence in the first quarter of 1990, 

with testing and technical evaluation scheduled for 1991 and 1992. The research and 

development programme is planned to proceed for three to four years until 1993-94. 

The development schedule is presented on Figure 7. 

4.13 FUTURE USE OF SITE 

Hismelt's agreement with BHP is to remove all Hlsmelt equipment and modifications 

not required by BHP at the close of the project, and to leave the site as near as 

practicable in the condition it was in when it was made available to Hlsmelt. 



It 	should 	be 	noted 	that the 	installed plant 	would 	represent 	a substantial 	capital 

investment to Hlsmelt and other potential research and development activities may be 

considered for future use of 	the 	facility. These potential 	research and development 

activities could lead to an extension of activities 	on 	the 	site. 
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5.0 UNPLANNED EVENTS 

5.1 INTRODUCTION 

The Environmental Protection Authority has determined that the nature of the 

proposal does not require a complete risk analysis. However, the guidelines of this 

Public Environmental Review do require a failure analysis for each part of the process 

and each plant item, using the following approach: 

Identification of potential unplanned events that might affect the soundness and 

safety of the plant. These events include those external to the installation, as 

well as those associated with the plant operations. 

Assessment of the possible local consequences of each event. 

Assessment of the possible consequences in view of surrounding facilities and 

land uses. 

Discussion of safety controls or design features which are proposed to react to 

each event and reduce its consequences. 

5.2 INTERNAL UNPLANNED EVENTS 

The Major Research and Development Facility, like any conventional iron or 

steelmaking facility, would be safe to operate under normal conditions. 

A failure analysis has been performed to identify the potential hazards associated with 

each part of the process and each plant item, due to internal unwanted events 

(Appendix C). 	The failure analysis illustrates that the process materials with 

potentially hazardous properties would be limited to coal dust, methane gas, calcium 

fluoride, off-gas, molten metal, slag and steam. Coal dust, methane and hot off-gas 

are hazardous in terms of fire and/or explosions, and/or the risk of asphyxiation due 

to inhalation. 	Calcium fluoride has toxic properties, while the hazards of molten 

metal, slag and steam are associated with their temperatures. In addition, there are 

general workplace hazards involving moving machinery and overhead equipment, and 

electrical motors. 
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The following sections identify the 	potential hazards of the proposed facility due to 

unplanned 	internal 	events, 	and outline 	the design features, 	safety 	measures 	and 

control 	procedures 	which 	are proposed 	to react to 	each 	event 	and 	reduce 	its 

consequences. 

5.2.1 Coal Dust 

A number of design features would be incorporated to minimise the risks and reduce 

the consequences of fire and/or explosions due to elevated coal dust concentrations in 

the coal storage, handling and grinding areas of the plant. 

The temperature of the coal stockpile would be measured in accordance with the 

industry standard that applies to the relevant coal type being used at the plant at the 

time. Fire protective systems would be installed over coal conveyors and the ground 

coal storage silos. A coal dust extraction system would be installed above the ground 

coal storage silo to reduce the risk of explosion and also minimise the danger to 

personnel from coal dust inhalation. Under normal operation, the coal grinding circuit 

would use an inert gas (initially nitrogen but eventually stove waste-gas) as the coal 

carrier medium. However, during start-up and shutdown, the presence of air in the 

coal grinding circuit would increase the risk of fire and explosion. This risk would be 

reduced by using Zone 2 electrical equipment within the theoretical break-out area of 

the ground coal, and by minimising the buildup of static electricity in the area. 

Explosion venting would be incorporated to minimise the impacts of potential 

explosions. 

5.2.2 Methane 

A number of design features and precautionary measures would be implemented to 

minimise the risk of injury to personnel from asphyxiation or fires/explosions due to 

escaping methane gas. Potential leaks could occur around the pilot burners of the 

methane-fired off-gas combustion system and in the grinding circuit, where a methane 

burner would be used to heat air as an alternative coal carrier medium. The risks of 

explosion would be minimised through proper burner control systems, including flame 

detection, gas block and bleed, etc. In addition, Zone 2 electrical equipment would be 

deployed within the theoretical break-out zone of methane. To alert operators of the 

dangers of asphyxiation from escaping methane, all methane pipework would be clearly 

marked. 
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5.2.3 Off-Gas 

There is a risk of injury to personnel due to asphyxiation from dust and hot gas 

evolutions during the smelt reduction vessel tapping operation, during the hot metal 

desulphurisation process, and during the iron casting operation. 	Fume extraction 

systems would be incorporated in these areas to reduce the risks of asphyxiation. 

Off-gas leakage from the flanges and rotary valves of the pre-reduction system and 

off-gas handling system would have the potential to cause injury to personnel through 

asphyxiation or fire/explosion. Carbon monoxide monitors would be deployed around 

the pre-reduction system and off-gas handling system. Breathing apparatus would 

also be available at these locations. These areas would be restricted access areas 

requiring access permits for maintenance personnel. 	Zone 2 electrical equipment 

would be deployed within the theoretical break-out zone of off-gas. 

In the normal operation of the smelt reduction furnace, there is the risk of over 

pressurisation of the vessel, potentially resulting in a break-out of hot metal and hot 

gas. To control the consequences of over-pressurisation, the vessel would be designed 

with a pressure relief and gas handling system to conduct the hot gas to a safe area. 

Hot off-gas leakage from various flanges could also occur during normal operation of 

the smelt reduction vessel, although these leakages would be controlled by the fume 

extraction systems. 

High solids loading of the continuous fluidised bed cyclones could lead to excessive 

internal refractory wear, potentially resulting in a break-out of hot solids and hot gas 

and possible gas explosion. To avoid this risk, refractory wear would be monitored on 

a regular basis, and personnel would be restricted from high risk "wear zones". To 

control the consequences of a break-out, the pre-reduction system would be shut 

down on an emergency schedule. 

5.2.4 Calcium Fluoride 

Calcium fluoride is an irritant, and gives off toxic fumes when heated. The following 

safety procedures and controls would be implemented to minimise the risk of injury to 

personnel due to spillage or contact with calcium fluoride. 
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An Employee Safety and Emergency Response Plan would be implemented to alert 

personnel about the toxic properties of calcium fluoride. Safety notices would also be 

installed at appropriate sites within the plant. Spillages of calcium fluoride would be 

cleaned up immediately. The chemical would be kept in dry storage and an inert gas 

(nitrogen) would be used to purge and convey calcium fluoride. 

5.2.5 Steam 

There is a risk of injury to personnel due to scalding from steam generated by leaks 

in the pre-reduction system cooling water circuit. To avoid this risk, the cooling 

water circuit would be continuously monitored. 

5.2.6 Hot Metal and Slag 

Several precautionary measures would be followed during metal handling operations to 

reduce the risk of injury to personnel due to spillage or spitting of hot metal and 

slag. Proper hot metal clothing would be worn by all operators in the metal and slag 

handling areas. Safety and warning notices of hot metal and slag tipping and transfer 

operations would be posted at all points of handling. 	Only suitably trained and 

authorised personnel would be allowed to work in these danger zones. In addition to 

these safety measures, the following design features would be incorporated to minimise 

the risks: 

A safety wall (bund) would be erected around the smelt reduction vessel to 

contain potential spillages of hot metal during charging operations and during 

break-out of hot metal. In addition, the vessel would be designed to tilt to 

facilitate safe removal of the bottom tuyeres from the bath. 

Klaxons would be activated prior to metal transfer operations such as smelt 

reduction vessel sampling and tapping and overhead transfer by crane, to warn 

employees located near these sites. 

The hot metal desulphurisation station would be designed to minimise ejection of 

hot metal during sampling. 

Pig moulds would be thoroughly dried by methane burners to avoid explosions of 

hot metal with water during the iron casting operation. In addition, the 

operator pulpit above the iron casting area would be protected by heat resistant 

glass. 



Shower baths would be provided in the hot metal and slag handling areas. The 

use of baths would be carefully managed to ensure that water was not allowed to 

enter into the vicinity of such areas. 

5.2.7 Workplace Safety 

Safety of the workforce is of paramount concern to Hlsmelt. The following design 

features would be incorporated to minimise the risk of injury to personnel due to 

accidental contact with moving equipment, such as conveyors, rotating machinery, 

mills, rotary valves, the overhead crane and the ladle rabbling machine: 

Conveyor systems would be sheeted in. Conveyor motors and drives would be 

guarded to avoid accidental contact with personnel. Emergency trip wires would 

be installed on all conveyors. 

Warning notices would be posted on all fixed rotating machinery. 	Klaxons 

would be activated when machinery is started. 

All machinery drives would be properly guarded. 

All methane pipework and coal conveying lines would be clearly identified to 

alert operators to the risks of asphyxiation in the event of unplanned release of 

methane or coal dust to atmosphere. 

Flashing lights and klaxons would be activated to alert operators to the 

movements of the overhead crane and the ladle rabbling machine. In addition, 

the ladle rabbling machine area would be a restricted access area. 

There is a risk of injury to personnel from electrocution due to contact with the high 

tension electrical system of the induction furnace. The electrical system has been 

properly designed for safe operation to avoid this risk. 

There is a risk to personnel from asphyxiation associated with entering vessels purged 

with nitrogen. To avoid this risk, vessels would be blown through with air after 

purging with nitrogen. Warning notices would be posted to alert operators to the 

dangers associated with vessel entry. Carbon monoxide and oxygen levels would be 

monitored. 
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5.2.8 Flux Material Storage and Conveying 

Several design features would be incorporated to minimise the risks and reduce the 

consequences of exploding storage silos caused by over—pressurisation during filling 

operations. Storage silos for lime, calcium fluoride and coke would be equipped with 

explosive vents. The ground coke silo explosive vent would also be ducted to a safe 

area. An inert gas (nitrogen) would be used where necessary to convey calcium 

fluoride and ground coke and to purge the silos. 

5.3 EXTERNAL UNPLANNED EVENTS 

There is a possibility that external unplanned events beyond the control of Hlsmelt 

could impact on the Major Research and Development Facility. 	The surrounding 

region is heavily industrialised, and the nature of the immediately adjacent industries 

in particular pose inherent risks. The British Petroleum oil refinery lies to the 

southwest, and the Wesfarmers liquid petroleum gas plant lies to the southeast. The 

land immediately south has been reserved for a petrochemical complex. 

Hlsmelt's response to unplanned events arising from other industries in the Kwinana 

region would be governed by the guidelines and recommendations of the Kwinana 

Integrated Emergency Management Scheme, as discussed in Section 7.7. 
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6.0 ENV1RONMEtffAL IMPACTS DURING CONS1RUCrION 

The construction phase is expected to begin in the first quarter of 1990, and would 

extend for approximately 12 months. A peak construction labour force of 260 would 

be required. 	As the site is being redeveloped from an existing facility, physical 

disturbance of the site would be minimal. 

6.1 SITE PREPARATION 

The site would be made available to Hlsmelt in a suitable condition for redevelopment, 

and would require minimal preparation. No clearing or major earthworks would be 

required, as the ground is largely levelled and compacted. Although it is intended 

that existing foundations would be utilised for buildings, some additional piling would 

be necessary. The main impacts would therefore be those of usual construction 

activity, and these are not considered to be significant. It should be noted, however, 

that because of the research and development nature of the project, there are likely 

to be modifications required from time to time resulting from the research and 

development work. 

A landscaping programme would be undertaken prior to and during the construction 

phase. This would improve the aesthetic value of the site, and create a positive 

environmental impact. 

6.2 SEDIMENT-LADEN RUN-OFF 

The site is already levelled and the soil porous. As no major earthworks would take 

place, and physical disturbance to the site would be minimal, sediment-laden run-off is 

expected to be negligible. 	An existing drainage system incorporating sumps and 

grease traps would initially direct all surface run-off into the main drainage channel 

discharging into Cockburn Sound. This drainage system would be modified at an early 

stage during the construction phase, to incorporate a settling pond which would 

accommodate all site run-off. 
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6.3 DUST GENERATION 

As no major earthworks would be undertaken and the access roads are already sealed, 

dust generation is not expected to be a problem. 	Dust generation could be 

controlled, as required, by applying water from the existing reticulation system. 

6.4 CONSTRUCTION WASTES 

Solid wastes would be largely innocuous, consisting of unreactive solids such as 

building materials. These would be disposed of in landfill sites within the BHP 

property boundary. These sites have been previously used for such purposes without 

resulting in any unacceptable environmental impact. 

Sewage would be disposed of onsite, using the existing sewage facilities. 

Liquid wastes, such as diesel oils and grease, would be collected by existing grease 

traps and sumps, and removed by a licensed contractor for treatment and disposal in 

a manner approved by the Health Department. 

6.5 NOISE 

The site is located in an area which has a predominantly heavy industrial land use. 

The acceptable noise level according to the Noise Abatement (Neighbourhood 

Annoyance) Regulations, 1982, as amended by the Environmental Protection Act, 1986, 

is 70dB(A) at all times. 

The noise levels associated with construction would be within these limits. 

6.6 SERVICES AND FACILITIES 

Much of the required infrastructure for the site, such as road access and electricity 

supply, already exists. The existing BHP ship loading facility and associated 

conveying systems would also be used. 

The need for additional facilities and services is minimal, although a natural gas 

feeder line would be required. 
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The construction phase would require a peak workforce of 260 people. Assuming two 

to three persons per vehicle, this would lead to an increase of between 170 and 260 

vehicle movements per day on the access roads. 	This is considered to be an 

insignificant impact, and no modifications to the roads would be required. 

There would be no construction camp, since workers would either live in the Kwinana 

area or commute from surrounding communities such as Perth. 
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7.0 ENVIRONMEWAL IMPACTS DURING OPERATION 

7.1 ATMOSPHERIC EMISSIONS 

7.1.1 	Introduction 

The Hlsmelt iron ore smelting process involves the direct injection of fine iron ore 

together with coal into a molten bath reactor. The process avoids the need for coke 

ovens and sinter plants, traditionally associated with iron ore smelting, and hence the 

generation of atmospheric emissions would be far less than in conventional 

ironmaking processes. Nevertheless, the Environmental Protection Authority is 

concerned that the Kwinana airshed has limited capacity to absorb additional emissions 

without exceeding short—term acceptable levels, and therefore, the following discussion 

presents a detailed analysis of the likely impact of the project on the Kwinana 

ai rshed. 

The approach has been to assess the existing air quality of the Kwinana region, in 

terms of appropriate air quality criteria (Section 7.1.2), and then estimate the 

potential groundlevel concentrations of pollutants which could be emitted by the 

Major Research and Development Facility. 

7.1.2 Existing Air Quality and Air Quality Objectives 

Sulphur dioxide concentrations are monitored routinely by the Environmental 

Protection Authority at three sites in the residential areas surrounding the Kwinana 

industrial area; they are Hope Valley, Wattleup and Rockingham. The locations of 

these air quality monitoring stations are shown on Figure 4, and the published sulphur 

dioxide monitoring results are presented in Table 7. 

Carbon monoxide concentrations have been monitored at the Hope Valley station since 

September 1988. Total suspended particulate matter is also monitored at Hope Valley, 

although no data have been published to date (Environmental Protection Authority, 

1989). 



I 
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To evaluate the results of air quality monitoring, it is necessary to compare the 

monitored values with appropriate air quality criteria. 	A draft Environmental 

Protection Policy for the Kwinana region is being finalised by the Environmental 

Protection Authority, which will specify appropriate air quality criteria for new and 

existing industrial emission sources. 	It is anticipated that the draft Environmental 

Protection Policy criteria will be similar to criteria established by other agencies such 

as the Australian National Health and Medical Research Council (NH&MRC), the 

United States Environmental Protection Agency (USEPA) and the World Health 

Organisation (WHO). For example, a recent report by the Environmental Protection 

Authority has referred to the criteria listed in Table 8 (EPA, 1989a). 

TABLE 7 

SULPHUR DIOXIDE CONCENTRATION STATISTICS (1 —HOUR AVERAGES) 

NUMBER OF OCCASIONS 

CONCENTRATION 
RANGE 
(ug/m3) 

WATTLEUP 
1987 	1988 

HOPE 
1987 

VALLEY 
1988 

ROCKINGHAM 
1987 	1988 

0 	to 	100 8,635 8,531 8,639 8,525 Monitoring 

100 to 200 92 143 78 150 commenced 

200 to 300 23 52 23 50 July 	1988 

300 to 400 6 24 10 26 

400to500 2 6 7 4 

500to600 0 2 1 3 

600to700 0 1 0 2 

700 	to 	1,000 1 1 1 0 

11 000 	to 	1,500 0 0 1 0 

>1,500 1 0 1 0 
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TABLE 8 

AIR QUALITY CRITERIA REFERRED TO BY THE 
ENVIRONMENTAL PROTECTION AUTHORITY 

POLLUTANT GUIDELINE! AVERAGING SOURCE 
CRITERION PERIOD AGENCY 
(ug/m3) 

Total suspended particulates 90 annual mean NH&MRC 
260 24-hour maximum USEPA 

Sulphur dioxide 350 1-hour average WHO 
700 1-hour average NH&MRC 

Carbon monoxide 40,000 1-hour average WHO 
10,000 8-hour average WHO 

Source: (EPA, 1989a) 

Ambient Sulphur Dioxide Concentrations 

Concentration statistics of sulphur dioxide measured at the Wattleup and Hope Valley 

monitoring stations in 1987 and 1988 are presented in Table 7. The highest 1-hour 

average sulphur dioxide concentration measured at Rockingham between July and 

December 1988 was 126ug/m3, which is well below the National Health and Medical 

Research Council 1-hour average criterion of 700ug,'m3, and less than half the World 

Health Organisation 1-hour average criterion of 350ug/m3. 

Table 7 indicates that concentrations of sulphur dioxide have exceeded the National 

Health and Medical Research Council 1-hour average criterion on six occasions over 

the years 1987 and 1988, although only two of these events exceeded the air quality 

criterion by a significant margin (greater than 100 percent). Concentrations of 

sulphur dioxide have exceeded the more stringent World Health Organisation 1-hour 

average criterion of 350ug/m3  on 100 occasions over the years 1987 and 1988. 

Measurements of sulphur dioxide concentrations for averaging periods longer than 

three hours have been well below internationally recognised air quality criteria during 

1987 and 1988. The major concern with sulphur dioxide concentrations is therefore 

with short-term concentrations, and this provides the basis for the assessment 

presented in Section 7.1.3. 
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Ambient Carbon Monoxide Concentrations 

Carbon monoxide levels have been measured at Hope Valley since September 1988. 

For the period September 1988 to December 1988, the maximum 1-hour, 24-hour and 

1-month average concentrations have been 2,291, 1,597 and 323ug/m3, respectively. 

These concentrations are well below the concentrations at which significant air quality 

impacts occur. 

Ambient Particulate Matter Concentrations 

Although no total suspended particulate monitoring data have been published for Hope 

Valley, it is known that total suspended particulate concentrations do reach levels 

which cause the Environmental Protection Authority some concern (EPA, pers. comm. 

3 August 1989). 

7.1.3 Estimated Groundlevel Concentrations 

Groundlevel concentrations of emissions from the Hlsmelt project have been estimated 

using the computer-based dispersion model MAXCON. MAXCON is a screening model 

used by the Victorian Environmental Protection Authority to assess the significance of 

air pollution sources for the purposes of licensing. MAXCON is intended to provide 

estimates of groundlevel concentrations at a range of user specified distances 

downwind from the source. 

The 1-hour average groundlevel concentrations presented in the following section are 

conservatively high for the following reason. The groundlevel concentrations 

predicted by the MAXCON model are actually 3-minute average concentrations. As per 

common practice, the 3-minute average groundlevel concentrations predicted by 

MAXCON have been interpreted as 1-hour average groundlevel concentrations. The 1-

hour average groundlevel concentrations presented in the following sections are 

therefore 140 to 180 percent higher than the 1-hour average groundlevel 

concentrations which would likely occur. 

Sulphur Dioxide 

MAXCON was used to estimate the maximum groundlevel concentrations of sulphur 

dioxide in the downwind distance interval 0.1 to 10km under the "maximum" emission 

conditions that could occur from the waste-gas stack. The actual input emissions for 

this "worst-case" simulation are summarised in Table 9. 
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TABLE 9 

EMISSION CONDITIONS USED FOR SIMULATION OF 
WASTE-GAS "WORST-CASE" EMISSIONS FOR SULPHUR DIOXIDE 

Q 	- emission 	rate 	(g/s) 	: 35 
H5 	- stack height (m) 	: 64 
V 	- exit velocity 	(m/s) 	: 15 
D 	- stack diameter (m) 2.5 
T5 	- stack temperature (°C) 	: 600 
Hb - building (m) 25 	(Stoves) 
Hw  - building width (m) 40 

The highest 1-hour average sulphur dioxide groundlevel concentration predicted to 

occur under upset conditions was 42ug/m3  under A-class stability conditions 

(corresponding to highly convective conditions which, for example, may occur on a 

sunny day with light winds). It is calculated that this would occur 700m from the 

proposed plant. The maximum 1-hour average groundlevel concentrations at nearby 

residential areas have been calculated as Wattleup lsugim3; Hope Valley, 24ug/m3; and 

Rockingham, 9ug/m3. 

For these concentrations to arise, it would be necessary for an upset condition to 

occur at the same time as unfavourable meteorological dispersion conditions. The 

predicted 1-hour average sulphur dioxide concentrations are well below both the 

700ugim3  National Health and Medical Research Council criterion and the more 

stringent 350ug/m3  World Health Organisation criterion (Table 8). Clearly, air quality 

impacts due to stack emissions of sulphur dioxide from the Major Research and 

Development Facility are unlikely to be significant, especially given the intermittent 

nature of the emission and the conservatively high emission rates used in estimating 

groundlevel concentrations. 

Carbon Monoxide 

Using the same dispersion model, maximum groundlevel concentrations of carbon 

monoxide have been estimated. The emission rate used was 27.8g/s and the other 

emission parameters used were as for the sulphur dioxide simulation (refer to Table 9). 

The maximum predicted 1-hour average carbon monoxide concentration was 

0.03mg/rn3, which is well below the 40mg/rn3  1-hour average World Health 

Organisation criterion for carbon monoxide (Table 8). 



- 45 - 

Particulate Matter 

Particulate matter groundlevel concentrations from the main waste-gas stack have also 

been estimated using MAXCON. 	Using a mass emission rate of lg/s from the 

waste-gas stack, the maximum 1-hour average concentration of particulate matter due 

to this source would be less than 1.2ug/m3. Since the long-term average would 

always be less than the short-term average, the 24-hour concentration would be less 

than 1.2ug/m3, which is well below measurable concentrations, and certainly below 

the 260ug/m3  24-hour maximum United States Environmental Protection Authority 

criterion (Table 8). 

Additional particulate matter emissions from the blowdown exhaust stack, the dust and 

fume extraction exhaust stack and the vent bag filter exhausts would total 

approximately 1.5g/s, and it is highly unlikely that cumulative contributions from the 

main stack and the secondary stacks would significantly affect air quality in the area. 

The impact of particulate matter emissions from the handling and storage of bulk 

materials has not been assessed by the use of a dispersion model. However, from 

the emission estimates presented in Table 4 (approximately 45kg/day of dust generated 

at varying intervals over the year) it is clear that routine operation of the stockpiles 

would not lead to unacceptable impacts in the nearest residential areas, located 

approximately 1.3km to the northeast. As indicated in Section 4.4, under episodic 

conditions (hot, dry and windy), fugitive dust emission rates from uncontrolled coal 

and iron ore stockpiles could reach several tonnes of dust over a 24-hour period. It 

should be noted however, that the proponent intends to control the stockpiles as 

described below. 

Control measures are presented in Section 8.1.5 but generally, they would involve the 

application of fresh water to the non-active areas of the coal and iron ore stockpiles 

to reduce the amount of dust generated by wind erosion. 	It is estimated that 

approximately 100m3/h of water would be sufficient to control dust emissions during 

dry, windy episodes. Should fugitive dust from the Major Research and Development 

Facility become a problem in residential areas, then other control measures such as 

chemical wetting agents would be used in addition to water sprays. 
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7.1.4 Conclusions 

This review of air quality impacts indicates that groundlevel concentrations of 

pollutants attributable to the Major Research and Development Facility under normal 

and upset operating conditions would be well within acceptable criteria. 	The 

cumulative impact of Major Research and Development Facility emissions and other 

industrial emission sources on the Kwinana airshed is difficult to predict. Changes in 

the Kwinana industrial mix will take place during the life of the Major Research and 

Development Facility, and it is expected that some of these changes would contribute 

to improvements in the air quality of the Kwinana airshed, while others could result 

in reduced air quality. For current industry in Kwinana, it is expected that Major 

Research and Development Facility stack emissions would only be a minor contributor 

to the overall groundlevel concentrations, even under upset conditions. 

Fugitive dust from routine handling and storage of the raw materials would not cause 

adverse air 	quality effects 	offsite, 	and appropriate control measures would be taken 

to control fugitive dust under episodic dry, windy conditions. 

7.2 LIQUID DISCHARGES 

Section 4.6 indicated that the only liquid wastes from the Hlsmelt process would be 

rainwater run-off, plant wash-down water, domestic sewage and cooling water. 

7.2.1 Run-off Water 

All existing drains in the blast furnace sinter plant and stockyard areas of the BHP 

Steel facility currently feed into the main open drainage channel which runs along the 

southern boundary of the site and discharges into Cockburn Sound. Since the 

Environmental Protection Authority has advised that colouration of discharge into the 

Sound is no longer permissible, the drainage system would be modified to direct run-

off to an unlined settling pond. The capacity of the pond would be designed for a 

one in 100 year highest rainfall event to accommodate all site run-off. The sizing of 

the pond would rely on the porous nature of the ground surface and underlying 

limestone to allow drainage into the superficial aquifer. 
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Rainfall run-off from stockpile and storage areas would be collected in the existing 

sumps, and then clarified prior to discharge to the settling pond. It is not expected 

that the sediment sludge accumulating in the settling pond would require recovery and 

disposal during the short life of the project. 

As a result of these modifications, the quality of the run-off discharged into the 

Sound would be an improvement on the existing situation and would meet the 

requirements of the Environmental Protection Authority. 

7.2.2 Plant Wash-down Water 

Plant wash-down water would be collected by surface drains and then directed to the 

settling pond. 

7.2.3 Domestic Sewage 

The existing septic system servicing the blast furnace site would be refurbished to 

meet the Major Research and Development Facility requirements. The system has 

ample capacity to handle the domestic sewage that would be generated by the 

proposal. 

7.2.4 Cooling Water 

Cooling water would be extracted from Cockburn Sound, chlorinated to minimise the 

risk of fouling due to algae, circulated through the process, and then discharged via 

the main southern drainage channel into Cockburn Sound. There are three impacts 

associated with cooling water discharge: 

the thermal load of the cooling water discharge would lead to a temperature 

increase of 40C at the discharge point; 

the cooling water discharge could contain residual chlorine and its derivatives; 

and 

the cooling water would flow over the beach prior to discharge into Cockburn 

Sound. 
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Thermal Load 

The temperature of the cooling water is expected to be about 40C above ambient at 

the point of discharge. By the time the water has passed over the beach, the 

temperature differential would be even less. Experience at the BP refinery indicates 

that, for offshore winds, water temperature at the outfall decreases from 100C above 

ambient to about 40C within 300m of the shoreline (BP pers. comm. 1989). If the 

same rate of heat loss is experienced at the proposed Hlsmelt outfall, the temperature 

differential would be expected to fall to 2-30C above ambient which is within the 

water quality criteria of 40C for the maintenance and preservation of acquatic 

ecosystems south of latitude 270  South (Schedule 7(3) Department of Conservation and 

Environment, 1981). 

Residual Chlorine 

Under normal operation, the dosages of chlorine added to the cooling water would, 

for 	the 	most 	part, 	be consumed 	in 	the 	destruction of algal 	growth. By-products 

containing chlorine -derivatives would be formed from the interaction of chlorine and 

algae. In addition, during start-up or upset conditions, until the chlorine dosage level 

is appropriately 	adjusted, residual chlorine as well 	as the chlorine -derivatives could 

occur in the discharged cooling water. 

The Water Quality Criteria for Marine and Estuarine Waters of Western Australia lists 

a series of schedules which outline water quality guidelines corresponding to various 

beneficial uses of water (Department of Conservation and Environment, 1981). Under 

these criteria, chlorine is referred to as total residual chlorine. 

The levels of total 	residual chlorine that would occur in the discharged cooling water 

into Cockburn Sound would be below the most stringent guideline which specifies that 

no six month average 	is to exceed 2u8/L and no single reading is to exceed 	lOug/L. 

Flow of Cooling Water 

The existing drainage channel which runs along the southern boundary of the proposed 

site currently terminates in a concrete weir which has been undermined by wind and 

water action. Hlsmelt proposes to construct a new cooling water outfall structure 

which would ensure that the impact of cooling water discharge on the beach profile 

would be minimal. 
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A conceptual design for the discharge weir has been developed (see Appendix D), 

based on an analysis of the coastal processes operating in the outfall area, including 

wave climate, shoreline erosion or accretion and nett littoral transport. A site 

inspection was performed, aerial photographs were examined, and historical shoreline 

movements were reviewed. 

The results of this analysis are summarised below: 

The shoreline movement plans show that at the site of the proposed outfall, 

there was no measurable change in the shoreline location between 1942 and 

1976. There is no evidence onsite of any erosion or accretion in more recent 

times. 

The nett littoral transport along this section of coast-line is small. There are a 

number of structures which have been built in the area which provide a complete 

or partial barrier to littoral drift. They show no significant erosion/accretion 

pattern which might indicate any long-term nett sand movement. 

The recommended outfall structure is similar to the beach outfall from the BP 

Refinery, which discharges into Cockburn Sound approximately 300m to the southwest 

of the site. The outfall from the BP Refinery discharges approximately 9,600m3/day 

across the beach. It is apparent that the BP outfall is having no deleterious impacts 

on the coastal processes in the area. 

In conclusion, it is unlikely that the proposed cooling water outfall structure would 

have a negative impact on the coastal processes in the area. The structure would not 

restrict or interfere with other beneficial uses of the beach, such as public recreation 

and horse training/exercise. Public access would be provided across the discharge 

structure, which would be fitted with suitable safety handrails, and precautionary 

notices. Horseriders would be able to traverse across the shallow section of the beach 

outfall. 

The design of the outfall would provide the additional advantage of promoting 

significant heat loss from the water as it discharges onto the scour protection rocks 

and across the beach. The impact of the thermal load of the cooling water on the 

surrounding ocean waters would therefore be reduced. 
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7.3 WATER SUPPLY 

At 	full 	capacity, 	annual 	fresh water 	requirements 	for 	the Major 	Research 	and 

Development Facility 	would 	be 200,000m3/yr 	(200ML/yr), while 	maximum 	daily 

requirements would be 4,224m3/day (4.2ML/day) (refer to Table 6). These requirements 

could be met with either scheme water or local groundwater or a combination of both. 

There is an existing groundwater bore on 	the 	site. 

The use of groundwater for process requirements would be subject to the local 

groundwater meeting the quality criteria for the process. A groundwater extraction 

licence would also be required from the Water Authority of Western Australia. 

7.4 SOLID WASTE DISPOSAL 

Section 4.6 provided estimates of the quality and quantity of solid (non—aqueous) 

wastes likely to be generated by the Major Research and Development Facility. All of 

this waste is inert and would be disposed of in landfill sites within BHP property 

boundaries that have previously been used for disposing of inert solid material without 

causing any unacceptable environmental impacts. 

7.5 NOISE IMPACTS 

Section 4.8 presented the results of a preliminary estimate of noise emissions which 

indicated that noise levels at the plant boundary during normal operation would not 

exceed 42.5dB(A). The acceptable noise level according to the Noise Abatement 

(Neighbourhood Annoyance) Regulations, 1982, as amended by the Environmental 

Protection Act, 1986 is 70dB(A) at all times. There would therefore be no significant 

impacts due to noise during operation. 

7.6 VISUAL IMPACTS 

The construction of the Major Research and Development Facility would improve the 

visual aesthetics of the BHP Steel site since some structures associated with the old 

facility would be dismantled. New structures would incorporate appropriate cladding. 

In addition, the landscaping programme undertaken during the construction phase 

would improve the appearance of the site. 
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7.7 UNPLANNED EVENTS 

The Major Research and Development Facility, like any conventional iron or 

steelmaking facility, would be safe to operate under normal conditions. 

A preliminary failure analysis (Section 5.0) has identified various internal unplanned 

events which could cause injury to personnel or damage to the plant and equipment. 

Fail-safe design features have been incorporated and safety measures and control 

procedures adopted to reduce the consequences of internal unplanned events. None of 

the internal unplanned events would be likely to influence facilities beyond the Major 

Research and Development Facility property boundaries. Nevertheless, Hlsmelt would 

develop an Employee Safety and Emergency Response Plan as part of its Operations 

Manual, which would provide guidance to employees and local government authorities. 

Due to the heavily industrialised nature of the region surrounding the proposed plant 

site, various external unplanned events could have the potential to impact on the 

operations of the facility. While prevention of these events would be beyond the 

control of Hlsmelt management, Hlsmelt would participate and contribute to the 

development of the Kwinana Integrated Emergency Management System, which is 

currently being co-ordinated by the State Emergency Service. 
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8.0 ENVIRONMENTAL MANAGEMENT 

The environmental management programme of the Major Research and Development 

Facility would include the following elements to minimise potential environmental 

impact: 

pollution control equipment and procedures; 

monitoring programmes for key process and environmental parameters; and 

reporting procedures. 

These elements are outlined in the following sections. 

8.1 POLLUTION CONTROL 

8.1.1 	Control of Air Emissions 

The 64m high stack would ensure adequate dispersion of waste—gases. Large capacity 

bag filters would be installed to clean the process waste—gases and dedusting air from 

miscellaneous hoods. 

Bag filters would be used to clean the air used in the solid materials pneumatic 

conveying systems. 

In relation to the raw materials handling system, dust control procedures would be 

similar to those used by the existing working plant, and would be the responsibility of 

BHP, through a service contract with Hlsmelt. Hlsmelt would maintain the stockpiles 

and would minimise dust emissions. 

Dust control procedures are discussed in Section 8.1.5. 

8.1.2 Control of Solid Wastes 

As indicated in Section 7.4, the solid wastes generated by the Major Research and 

Development Facility would be disposed of in landfill sites within the BHP property 

boundary. As the material is inert, there would be no need to monitor potential 

seepage from these landfill sites. 
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8.1.3 Control of Liquid Wastes 

Site Run-off 

As indicated in Section 7.2.1, modifications to the existing drainage system would 

improve the quality of the discharge from the main southern drainage channel into 

Cockburn Sound, compared with the present situation which results in largely 

uncontrolled discharges arising from local run-off. The drainage system would be 

maintained on a regular basis. 

Domestic Wastewater 

As indicated in Section 7.2.3, the refurbished sewage handling system would be 

adequate, and no further controls would be required. 

Cooling Water Discharge 

As indicated in Section 7.2.4, a new cooling water outfall structure would replace the 

existing concrete weir. This structure would be designed such that no negative impact 

would occur on coastal processes or on other beneficial uses of the beach. The outfall 

would be inspected and maintained on a regular basis. No further controls would be 

required. 

8.1.4 Control of Noise 

The high temperature blowdown stack and snort valve would be equipped with 

silencers, to limit noise levels to 85dB(A) at a im distance from the discharge point. 

As indicated in Section 7.5, the anticipated noise levels at the Major Research and 

Development Facility boundaries would be well within government requirements, and 

no further noise control measures would be required. 	 . 

8.1.5 Control of Dust 

The major environmental concern associated with the materials storage and handling 

part of the process is the generation of fugitive dust. To control these emissions, 

fresh water sprays would be installed at various points in the process, such as the 

iron ore unloading area and at the coal and iron ore stockpiles. Under worst case 
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episodic conditions, a water application rate of about 100m3/h would be required to 

control emissions. In addition, a dust extraction system would be incorporated at the 

first transfer point. 

Should the above measures prove insufficient to control fugitive dust, then other 

control measures would be implemented. These measures could include the application 

of chemical wetting agents, which would encourage fines on the surface of the 

stockpiles to agglomerate and form stable crusts, or the use of stockpile blankets. 

8.2 MONITORING PROGRAMMES 

Once the plant is in operation, all requirements and conditions of the various licences 

and approvals would be met, and the Environmental Protection Authority would be 

advised of any early indications of potentially significant impacts resulting from the 

operation of the Major Research and Development Facility. 

8.2.1 Raw Materials Monitoring 

Normal process operations would require routine sampling and analysis of all raw 

materials, in particular for those elements relevant to environmental emissions. 

8.2.2 Ambient Air Quality Monitoring 

A draft Environmental Protection Policy for the Kwinana region is currently being 

finalised by the Environmental Protection Authority. Hlsmelt intends to co—operate 

with the Environmental Protection Authority to assist in achieving the air quality 

objectives of the Environmental Protection Policy. 

8.2.3 Atmospheric Emissions Monitoring 

All plant emissions would be monitored continuously, as one of the objectives of the 

research and development programme is to evaluate the efficiencies of the various 

operating scenarios. The type of instrumentation and sampling techniques are expected 

to conform with all requirements of the Environmental Protection Authority. 
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8.2.4 Wastewater Monitoring 

The 	quality 	of 	the 	discharge 	from 	the 	main southern 	drainage 	channel would be 

monitored on a regular basis 	to 	ensure 	that rises 	in water 	temperature would not 

exceed acceptable limits and that concentrations of residual chlorine would not exceed 

the 	appropriate 	water quality 	criteria 	for 	Cockburn 	Sound 	(2ug/L 	per six 	month 

average and lOug/L for any 	single 	reading). 

The condition of the beach near the cooling water drainage discharge outfall would be 

inspected regularly for evidence of sand erosion or accretion, and following any storm 

events. 

8.2.5 Noise Monitoring 

Noise studies would be conducted prior to start-up to determine accurate background 

noise levels for the site. 	Noise studies would be performed biannually during 

operation to monitor noise levels at the plant boundary of the Major Research and 

Development Facility. 

8.3 REPORTING PROCEDURE 

It is proposed that the monitoring programme would result in the following: 

reporting to the Environmental Protection Authority of any unexpected events 

such as spillages and excessive emissions; 

preparation of an annual report, detailing the results of the monitoring 

programme and any proposed modifications to operation procedures or sampling 

techniques that would be appropriate; and 

the preparation of a final report summarising the monitoring results over the 

operating phase of the Major Research and Development Facility. 
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9.0 CONCLUSIONS AND MANAGEMENT COMMITMENTS 

Commitment 1 

The Proponent commits to preparing and subsequently implementing an Environmental 

Management and Monitoring Programme prior to construction of the Major Research 

and Development Facility at Kwinana, that will include: 

details of parameters to be monitored; 

an initial baseline sampling period; 

sampling sites and times; 

reporting arrangements to the Environmental Protection Authority; and 

a commitment to modify the management programme, if necessary, to reduce the 

impact of pollution. 

All of the above will be determined in consultation with the Environmental Protection 

Authority and other relevant government authorities. 

The following section summarises the residual environmental impacts which might arise 

from the proposed Major Research and Development Facility, and highlights the 

specific commitments that would be embodied within the Environmental Management 

and Monitoring Programme. 

The Major Research and Development Facility is expected to have minimal impact on 

air quality. 	The review of air quality impacts indicates that the groundlevel 

concentrations of sulphur dioxide, carbon monoxide and total suspended particulates as 

emitted by the Major Research and Development Facility would fall well within 

acceptable air quality criteria. Although the Kwinana airshed is nearing saturation 

with respect to total suspended particulates and short—term concentrations of sulphur 

dioxide, the Major Research and Development Facility would be only a minor 

contributor to the overall groundlevel concentrations resulting from emissions to the 

airshed. While pollutant emissions from other industrial sources are naturally beyond 

the control of the Proponent, the Proponent is willing to make the following 

commitments to confirm the minor nature of the Major Research and Development 

Facility emissions and to support the air quality objectives for the Kwinana region: 
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Commitment 2 

Continuously during the operation of the Major Research and Development 

Facility at Kwinana, the Proponent will undertake real-time monitoring of stack 

emissions for sulphur dioxide and total suspended particulates. 	Should the 

emission monitoring programme indicate that the Major Research and 

Development Facility is exceeding acceptable air quality criteria for any emission, 

then the Proponent will undertake to review and reduce these emissions. 

Commitment 3 

Should dust from the Major Research and Development Facility exceed acceptable 

air quality criteria in areas beyond the plant boundary, then the Proponent will 

undertake to review and reduce dust emissions. 

Commitment 4 

The Proponent will co-operate with the Environmental Protection Authority to 

assist in achieving the air quality objectives that the Proponent understands will 

be incorporated in the Environmental Protection Policy for the Kwinana region. 

The Major Research and Development Facility is expected to have minimal impact on 

water quality. The potential impact of the cooling water discharge on Cockburn 

Sound in terms of thermal load and residual chlorine is most unlikely to be 

environmentally unacceptable. The Proponent is willing to make the following 

commitments to manage any residual impacts which could occur: 

Commitment 5 

At quarterly intervals during the operation of the Major Research and 

Development Facility, the Proponent will undertake monitoring of the cooling 

water discharge at the beach outfall for residual chlorine. Should the monitoring 

programme indicate that the total residual chlorine levels exceed acceptable 

water quality criterion (2ug/L per six month average and lOug/L for any single 

reading) beyond the reasonable zone of influence of the beach outfall, then the 

Proponent will undertake to review and reduce the residual chlorine levels. 
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Commitment 6 

At quarterly intervals during the operation of the Major Research and 

Development Facility, the Proponent will undertake the monitoring of the cooling 

water discharge at the beach outfall for temperature. Should the monitoring 

programme indicate that the temperature rise of the cooling water exceeds the 

water quality criterion for the preservation of aquatic ecosystems (4°C 	for 

waters south of latitude 270S during all seasons of the year) beyond the 

reasonable zone of influence of the beach outfall, then the Proponent will 

undertake to review and reduce the temperature levels. 

The proposed cooling water discharge outfall structure would have minimal impact on 

coastal processes or other beneficial uses of the beach. The Proponent is willing to 

make the following commitments to manage any residual impact: 

Commitment 7 

At quarterly intervals during the operation of the Major Research and 

Development Facility, and immediately following major storm events, the 

Proponent will inspect the beach outfall structure for evidence of sand erosion 

or accretion, and to ensure soundness of handrails and other safety features. 

Should the inspection indicate that coastal processes are being significantly 

impacted, then the Proponent will undertake to reduce these impacts. 

The Major Research and Development Facility is expected to achieve the 

Environmental Protection Authority's criterion regarding isolated noise sources. 	In 

support of this conclusion, the Proponent is willing to make the following 

commitments to ensure that the public is not impacted by noise: 

Commitment 8 
Prior to start—up and biannually during operation of the Major Research and 

Development Facility, the Proponent will monitor noise levels at the plant 

boundary. Should the noise monitoring programme indicate that the noise 

generated by the Major Research and Development Facility is causing 

unacceptable impact on nearby receptors, then the Proponent will undertake to 

review and reduce noise levels. 
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The Major Research and Development Facility, like any conventional iron or 

steelmaking facility, will be safe to operate under normal conditions. The Proponent 

is willing to make the following commitments to manage the consequences of internal 

and external unplanned events: 

Commitment 9 
Prior to start—up of the Major Research and Development Facility, the Proponent 

will develop an Employee Safety and Emergency Response Plan for the Major 

Research and Development Facility as part of its Operations Manual. 

Commitment 10 

The Proponent will participate in and contribute to the development of the 

Kwinana Integrated Emergency Management System. 

The environmental management programme will be adaptive to accommodate the results 

of the monitoring programmes and changes in technology. The Proponent will 

undertake the following reporting commitments: 

Commitment 11 

The Proponent will submit annual reports to the Environmental Protection 

Authority documenting the results of the monitoring programmes, and will 

immediately advise the Environmental Protection Authority of any unplanned 

events as they occur, that may adversely impact the surrounding environment, 

such as spillages and excessive emissions. A final summary report will be 

submitted at the end of the research and development programme. 

The Environmental Protection Authority considers that when the plant ceases 

operation permanently, the decommissioning and site—cleanup should be the 

responsibility of the Proponent. The Proponent is willing to make the following 

commitments related to decommissioning. 

Commitment 12 

The Proponent will remove all Hlsmelt equipment and modifications not required 

by the site lessor at the close of the project, and leave the site as near as 

practicable in the condition it was in when it was made available to the 

Proponent. 
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11.0 GLOSSARY AND NOMENCLATURE 

11.1 GLOSSARY 

Accretion 

Agglomeration 

Aquifer 

Biochemical oxygen demand 

Blowdown gas 

Bund  

(of sand). The gradual addition of sand due to 
coastal processes (wind, water, waves, etc.) 

An indiscriminately formed mass. 

A geological formation or group of formations 
capable of receiving, storing and transmitting 
significant quantities of water that can be pumped. 

A measure of the amount of organic pollution in 
water, measured as the amount of oxygen taken up 
from a sample containing a known amount of 
oxygen at 200  for five days. The more organic 
matter the sample contains, the more oxygen is 
used by its micro-organisms. 

Small bleed quantity to achieve steady state of 
constituents. 

Safety wall. 

Coke 	 The solid product resulting from the distillation of 
coal in an oven or closed chamber, or by imperfect 
combustion. Coke is used as a fuel in 
metallurgical operations. 

Erosion 	 (of sand). The gradual wearing away of sand due 
to coastal processes (wind, water, waves, etc.). 

Fluid bed reactor 	 Solids are contacted and supported by a gas 
stream. 

Flux 	 A chemical or rock added to an ore to assist in its 
reduction by heat and to remove undesirable 
substances as a molten mixture. 

Fume 	 Smokelike or vaporous substance. 

Inert gas 	 Chemically inactive gas e.g. nitrogen. 

Klaxon 	 A type of warning siren with a strident tone. 

Littoral 	 The area of the beach between the highest and 
lowest levels of spring tides (i.e. the fore-beach). 

Reclaimer 	 Reclaims material from a stockpile. 
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Refractory 	 A material of very high melting point with 
properties which make it suitable for lining 
components in high temperature application. 

Sinter 	 To bring about the agglomeration of particles of a 
metal by heating, under pressure, to just below the 
melting point of the substance. 

Slag 	 The more or less completely fused and vitrified 
matter separated during the reduction of a metal 
from its ore. Slag contains waste materials. 

Smelt reduction vessel 	 The main reactor which smelts iron ore into liquid 
metal. 

Snort valve 	 The valve which releases excess hot air to the 
atmosphere. 

Suspended solids 	 Very fine material which is not dissolved in water 
but rather is held in suspension and settled Out 
only very slowly. 

Tapping 	 Opening the outlet of a melting furnace to remove 
molten metal. 

Tuyere 	 An opening through which the blast of air enters 
the smelt reduction vessel to facilitate combustion. 

Weir 	 An obstruction placed across a water channel; 
causing the water to pass through a particular 
opening to notch, thus regulating the quantity of 
flow. 

Zone 2 electrical equipment 	Higher specification applies to allow operation in 
hazardous area. 

11.2 NOMENCLATURE 

% percent 
A1203  Aluminium trioxide 
°C degrees celsius 
CaF2  Calcium fluoride 
CaO Calcium oxide 
CaS Calcium sulphide 
CO Carbon monoxide 
CSIRO Commonwealth 	Science 	and 	Industry 	Research 

Organiation 
dB(A) decibels of A-weighted sound pressure level 
EPA Environmental Protection Authority 
Fe Iron 
FeO Ferrous oxide 
Fe203  Ferror 	trioxide 
FPA Fremantle Port Authority 
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g gram 
g/s gram per second 
ha hectare 
hr hour 
K degrees Kelvin 
kg kilogram (103  gram] 
km kilometre (103  metre] 
kV kilovolt 	(103 	volt] 
L litre 
m metre 
m3  cubic metre 
MAXCON A screening model used by the VEPA to assess the 

significance 	of 	air 	pollution 	sources 	for 	the 
purpose of licensing. 

mg milligram [iO 	gram] 
ug microgram 110-6  gram] 
MgO Magnesium oxide 
ML megalitres 	[106 	litre] 
MRDF Major Research and Development Facility 
m/s metre per second 
Mtpa million tonne per annum 
MW megawatt [106  watt] 
NH&MRC National Health and Medical Research Council 
Nm3  Normal cubic metre 
PM Particulate 	matter 
SECWA State Energy Commission of Western Australia 
Si02  Silicon dioxide 
SO2  Sulphur dioxide 
tpa tonne per annum 
tpd tonne per day 
TSP Total Suspended Particulates 
USEPA United States Environmental Protection Agency 
VEPA Victorian Environmental 	Protection Authority 
V volt 
W watt 
WHO World Health Organisation 
wt weight 
yr year 
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DRAFT GUIDELINES FOR THE PUBLIC ENVIRONMENTAL REPORT ON THE 
HISMELT IRON ORE SMELTING PROJECT- KWINANA 

These guidelines identify issues that should be addressed 
within the Public Environmental Report (PER). They are not 
intended to be exhaustive and the proponent may consider that 
other issues should also be included in the document. 

The PER should facilitate public review of the key 
environmental issues. The PER is intended to be a brief 
document: its purpose should be explained, and the contents 
should be concise and accurate as well as being readily 
understood. Specialist information and technical description 
should be included where it assists in the understanding of 
the proposal. It may be appropriate to include ancillary or 
lengthy information in technical appendices. 

Where specific information has been requested by a Government 
Department or the Local Authority, this should be included in 
the document. 

	

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 programmes, 
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 PER. 

NEED FOR THE PROPOSAL 

The PER should examine the justification for the proposal, 
especially in its relationship to the development on the 
existing site. Broad costs and benefits of the proposal at 
local and regional levels could also be discussed. 

PROPOSED LOCATION 

The location is to be described, including: 

cadastral information; 
adjacent land uses and location of any nearby residents; 
location of structures to be built on the site; and 

PC 
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provision of services, includiig drainage. 
material imported (and exported) 

PROCESS DESCRIPTION 

There should be a clear description of each stage of the iron ore 
smelting 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 outlined. 

GASEOUS EMISSIONS, WASTEWATER AND SOLID WASTE 
AND DISPOSAL 

The PER should discuss the treatment and disposal of waste 
gases, solids and effluent. To this end, the PER should 
include: 

a description of the volume, nature and composition of 
emissions including: gaseous, liquid, heat, noise, solid, and 
particulate and dust; 
a description of the nature of the wastes including volume 
and composition; 
a description of the treatment of the wastes, if neces:ary, 
including the design basis used to determine the size of each 
component of the treatment process and the rationale for 
selection of the 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. 	UNPLANNED EVENTS 

It is considered unlikely that there would be unacceptable 
risks and hazards asscciated with this project. However, the 
research and development nature of the plant, and its location 
relative to such items as the LNG pipeline, warrants some form of 
risk analysis. 

This study should be in the form of a failure analysis which, for 
each part of the process and each plant item, would do the 
following: 

Identify what can go wrong, thereby defining a set of possible 
unplanned events; 

Assess what would be the results of each event in terms of 
emissions, overpressures etc.; 

Assess possible consequences in view of surrounding facilities 
and land uses; and, 

Discuss what controls are in place or proposed to react to each 
event and reduce its consequences. This could include details of 
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the process which gives a self-limiting situation. 

It is anticipated that such work would be in the form of an 
appendix, with a summary in the body of the PER. 

8. 	SITE, POTENTIAL ENVIRONMENTAL IMPACTS AND MANAGEMENT 

This section should describe the overall effect on the 
environment by the iron ore smelting plant. Impacts during 
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. 

The PER should also indicate approaches that will be adopted 
to ameliorate and manage the identified impacts. Issues that 
should be addressed include: 

impact of the gaseous emissions, dust and cooling water 
on the receiving environment; 
procedures to be adopted in the event of plant or 
waste disposal system breakdown, if any; and 
consideration of related site management, such as 
stormwater disposal etc. 

It should be noted that air emissions, discharge to Cockburn 
Sound and untoward events are the key issues and therefore should 
be addressed in detail. 

MONITORING 

Key environmental impacts such as the air emissions and cooling 
water disposal system 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. 

CONCLUSION 

ADDITIONAL INFORMATION 

GUIDELINES 

A copy of these guidelines should be included in the document. 

REFERENCE S 

All refernces 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 
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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. 

A standard commitment regarding decommissioning the plant is 
required by the Authority. The substance of the commitment can be 
seen in the recommendations of recent EPA assessment reports. 

Commitments should be numbered. 

GLOSSARY 

A glossary should b€: provided in which all technical terms, 
and unfamiliar abbreviations and units of measurement are 
explained in everyday language. 

HOW TO MAKE A PUBLIC SUBMISSION 

The PER should include instructions to the public how it can 
make a submission. These instructions should be at the 
beginning of the document. 
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APPENDIX B 

ASSUMPTIONS USED TO ESTIMATE FUGITIVE DUST EMISSIONS 

In using the USEPA emission factor to estimate dust generation rates, the following 

assumptions have been made: 

Number of raindays per year is 	122 (from Fremantle data); 

Percentage of wind speeds above 5.4m/s is 28 (from Wattleup data); 

Average wind speed at site is 4m/s (from Wattleup data); 

Area of coal 	stockpiles 	is 	1.4ha; 

Area of iron ore 	stockpiles 	is 	0.54ha; 

Area of limestone stockpile 	is 0.2ha; 

Silt content of coal 	is 	8 	percent; 

Moisture content of coal 	is 	5 percent; 

Silt content of iron ore 	is 	15 	percent; 

Moisture content of iron ore is 6.6 percent; 

Silt content of limestone 	is 	0.4 percent; 

Moisture content of limestone is 5 percent; 

Drop distance for load-in operations is 3m; 

Drop 	distance 	for 	front-end 	loader 	recovering 	material 	from stockpiles 	and 

dumping into hopper is 2m, and; 

Stockpile maintenance is assumed to be an integral part of the process whereby 

materials are 	recovered by 	the 	front-end loader 	and 	loaded to the conveyor 

transporting 	material 	to 	the 	process; 	(this 	involves 	the front-end 	loader 

travelling 44km/d). 
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Materials Handling and Preparation 

Stockyard/Conveyors/Day Storage Bins 

Stockpile 	 Moving machinery, 

working 	 reclaimer, etc. 

APPENDIX C 

SUMMARY OF FAILURE ANALYSIS 

Potential 

ITEM 	 LOCATION 
	

Unplanned 
	

Possible 
	

Safety Controls/ 

NO. 	 Event 
	

Consequences 
	

Design Features 

Coal burning. 

Injury to personnel by 	 Warning notices would be posted. 
moving machinery. 	 Klaxon would be activated when 

machinery is moving. 

Explosion/fire causing 	 The temperature of the stockpile 

injury to personnel. 	 would be periodically measured. 

Injury to personnel by 	 Conveyors would be sheeted in. 

obstructed walkways. 

Injury to personnel by 	 1) Emergency trip wires would 

moving equipment. 	 be installed. 

Electrocution of 	 2) Conveyor motors and head 

personnel. 	 end tail pulleys would be 

guarded. 

Injury to personnel. 	 Fire protective systems would 

be installed on conveyors. 

1.1.2 Conveyors used to 

transfer material 

from the stockyard 

Danger due to 

dirty/b locked 

walkways. 

Contact with 

moving parts of 

conveyor feeder 

systems and electric 

motors. 

Risk of fire on 

conveyors carrying coal. 



Appendix C 
(continued) 

Potential 
ITEM 	 LOCATION 	 Unplanned 	 Possible 	 Safety Controls! 
NO. 	 Event 	 Consequences 	 Design Features 

1.2 	 Grinding Plants 

1.2.1 	 Coal grinding 

Grinding coal with 	Explosion/fire by ground 	Explosion/fire causing 	 1) During normal operation, coal 
air as the carrier 	coal reacting with the 	injury to personnel. 	 would be conveyed/ground with 
medium during 	 air conveying medium. 	 an inert gas (stove waste-gas). 
start-up and shutdown 

Fire prevention and explosion 
protection systems would be 
installed in the grinding 
circuit. 
Explosion venting would be 
installed. 
Zone 2 electrical equipment 
would be installed within the 
theoretical breakout area of 
the ground coal. 
Static electricity would be 
reduced to a minimum by 
earthing/bonding. 

1.2.2 	 Ground coal storage 	Explosions/fire within 	Injury to personnel from 	1) Storage silo would be purged 
coal storage silo. 	 burning/explosions, 	 with nitrogen. 

Rupture disk would be fitted 
and vented to a safe area. 
Dust extraction and fire 
protection systems would be 
installed above the ground 
coal storage silos. 



Appendix C 
(continued) 

Potential 
ITEM 	 LOCATION Unplanned Possible Safety Controls! 
NO. Event Consequences Design Features 

1.2.3 	 Ground coal storage Damaged flexible hoses, Escaping nitrogen and Zone 2 electrical equipment would 
silo, feedtanks and pipework, valves, ground coal. be installed within the theoretical 
conveying lines flanges, 	etc. breakout area of the coal. 

Warning notices of pressurised 
coal conveying would be posted. 
All coal conveying lines would 
be clearly identified. 

	

1.2.4 	 Grinding general 	Rotating machinery, 	 Injury to personnel by 	 1) All drives would be properly 
coal/ore/limestone 	mills/rotary valves,etc. 	rotating machinery, 	 guarded. 

2) Warning notices would be posted 
on moving machinery. 

	

1.2.5 	 In case waste-gas 	Fires/explosions 	 Injury to personnel from 	Proper burner controls, such as flame 
is not available 	around methane 	 burning/explosions, 	 detection, gas block and bleed, 
for conveying, 	 burner. 	 etc, would be installed. 
combusted methane 
would be used. 

Methane release 	 Asphyxiation/burning of 	 1) Methane pipework would be 
to atmosphere. 	 personnel. 	 clearly marked. 

2) Zone 2 electrical equipment 
would be installed within the 
theoretical breakout area. 



Appendix C 
(continued) 

Materials 	 Potential 
ITEM 	 LOCATION 	 Unplanned 	 Possible 	 Safety Controls/ 
NO. 	 Event 	 Consequences 	 Design Features 

1.3 	 Flux Material Storage 
and Conveying: 
Dol ime/Lime 
Calcium Fluoride/ 
Coke 

1.3.1 	 Filling from road Over-pressurisation Storage silo exploding Explosive vents/doors would be 
tanker of storage silos, causing injury to installed on the top of each silo. 

personnel. 

1.3.2 	 Storage of calcium Spillage and contact Calcium fluoride is an Safety notices warning personnel 
fluoride with personnel. irritant and toxic. about calcium fluoride properties 

Toxic fumes are given off would be posted. 
when heated. Spillages would be cleaned up 

immediately. 
Calcium fluoride would be kept 
dry and only conveyed/purged 
with nitrogen. 

1.3.3 	 Storage of ground 	Explosions/fire. 	 Injury to personnel by 	 1) Silos would be purged with 
coke 	 burning/explosions, 	 nitrogen. Conveying would be 

with nitrogen. 
2) Rupture disk would be fitted and 

vented to safe area. 
2.0 	 Hot Blast Stove System 

2.1 	 Stove Gas Combustion 	Off-gas and natural 	 1) Asphyxiation of 	- 	1) Warning notices would be posted 
System Incorporating 	gas leakage. 	 personnel. 	 about possible leakage. 
1) Hot Off-Gas and 	 - 	 2) Burns to personnel 	 2) Carbon monoxide monitors would 

Hot Air Combustion, 	 by hot off-gas (6000C) 	 be installed in enclosed areas. 
leakage or hot ductwork. 	3) Hot off-gas ductwork would be 

properly insulated. 



Appendix C 

(continued) 

Potential 

ITEM 	 LOCATION 	 Unplanned 	 Possible 	 Safety Controls/ 

NO. 	 Event 	 Consequences 	 Design Features 

Discharge of gas 	 Asphyxiation of personnel. 	1) CO monitors in stack would sound 
containing carbon 	 alarms and lead to an emergency 
monoxide. 	 shutdown of the plant. 
Fires/explosions 	 Injury to personnel from 	1) Proper burner controls such as flame 
around burners, 	 fires/explosions, 	 detection, gas block and bleed, etc, 

would be installed. 

2) Zone 2 electrical equipment would be 

installed in theoretical breakout zone. 

Flame-out from 

stove stack. 

Standby Methane 

Burner. 

2.2 	 Stove Fans and 	 Rotating machinery. 	 Injury to personnel by 	 1) All drives would be properly 
Main Blower 	 rotating machinery, 	 guarded. 

2) Warning notices would be posted 
on moving machinery. 

3.0 	 Hot Metal 

Handling 

3.1 	 Induction Furnace 

Required To Melt 

Pig Iron. 

3.1.1 	 Induction furnace 

high tension electrical 

system 

3.1.2 	 Tipping hot metal into 

transfer ladle and 

transfer by crane to 

smelt reduction vessel 

3.2 	 Smelt Reduction 

Vessel  

Presence of water 	 Reactions of water with 	 Water would be restricted to a closed 

in or around the 	 hot metal. 	 circuit cooling water system. 

furnace. 

Personnel contacting 	 Electrocution of personnel. 	Electrical system would be properly 
with a live electrical 	 designed for safe operation. 

system 

Hot metal spillage and 	Injury to personnel by: 	 1) Warning notices would be posted 
ladle movement by crane. 	1) Hot metal spillage. 	 for hot metal tipping and transfer. 

2) Crane movement of ladle. 	2) Klaxon would sound and lights would 

flash when crane is used. 



Appendix C 
(continued) 

Materials Potential 
ITEM 	 LOCATION Unplanned Possible Safety Controls/ 
NO. Event Consequences Design Features 

3.2.1 	 Charging hot metal Hot metal spillage Injury to personnel by 1) 	Safety notices would be posted 
into smelt reduction whilst pouring, hot metal. warning of metal filling. 
vessel 2)Safety wall (bund) around smelt 

reduction vessel would be installed. 
3)Correct hot metal clothing would 
be worn. 

	

3.2.2 	 Smelt reduction 	 Breakout of hot metal. 	Injury to personnel by 	 1) Safety wall (bund) around smelt 
vessel operation 	 hot metal. 	 reduction vessel would be installed. 

Correct hot metal clothing would 
be worn. 
Ability to tilt the vessel and 
remove the bottom tuyeres from the 
bath would be achieved. 

	

3.2.3 	 Smelt reduction 	 Hot metal spitting 	 Injury to personnel from 	1) Correct hot metal clothing would be 
vessel sampling using 	and hot gas evolution, 	flying hot metal and hot gas. 	worn by sampling operator. 
sub lance 	 2) Klaxon would sound when dip is about 

to take place. 

3) Only authorised personnel would be 
allowed to perform work. 

	

3.2.4 	 Smelt reduction 	 Hot metal spitting 	 Injury to personnel from 	1) Correct hot metal clothing would be 
vessel tapping 	 and hot gas evolution 	flying hot metal and hot gas. 	worn by tapping personnel. 

from the taphole. 	 2) Klaxon would sound prior to tap. 
3) Only authorised personnel would be 

allowed to perform work. 
Fume extraction would occur over 
taphole/runner area. 



Appendix C 

(continued) 

ITEM 	 LOCATION 

NO. 

3.2.5 	 Transfer of hot 

metal ladle to 

de-su lphuri sat ion 

plant by crane and 

slag pot to slag 

pit by crane. 

Potential 

Unplanned 	 Possible 

Event 	 Consequences 

Safety Controls! 

Design Features 

Warning notices of hot metal and slag 

transfer would be posted. 

Klaxon would sound and lights would 

flash when crane is used. 

Hot metal and slag 

spillage and ladle 

movement by crane. 

Injury to personnel: 

Hot metal and slag 

spillage. 

Crane movement of 

ladle and slag pot. 

3.2.6 	 Normal operation 
	

Over-pressurisat ion 
	

Injury to personnel by hot 
	

Pressure relief door would be fitted and 

of smelt reduction 
	

of vessel, with possible 
	

metal and hot gas. 	 ducted away to a safe area. 

vessel 
	

hot metal and gas breakout. 

Hot off-gas leakage from 

flanges. In addition cold 

off-gas would be used to 

purge metal to metal seal 

joints. 

3.3 	 Hot Metal 

De-su lphurisat ion 

and Rabbling 

3.3.1 	 Ladle deslagging, 

tilting of ladle 

Hot metal spillage during 	Injury to personnel by 

tilting. 	 hot metal and slag. 

Warning notices would be posted. 

Klaxon would sound. 

3.3.2 	 Ladle rabbling 	 Hazard of collison during 	Injury to personnel by 	 1) Warning devices would be installed, 

travelling and positioning 	motion of rabbling machine, 	 including rotating beacon and klaxon. 

of machine. 	 2) 	 Machine area would be a "no go area" 

and would be fenced in. 



Appendix C 

(continued) 

ITEM 

NO. 

LOCATION 

Potential 

Unplanned 

Event 

Possible 

Consequences 

Safety Controls/ 

Design Features 

3.3.3 Hot metal Hot metal ejection during Injury to personnel due Vessel shape and skirt would be sufficient 
de-sulphurisation sampling. to airborne hot metal. to minimise ejection of metal. 

Dust/fume emissions during Asphyxiation of personnel. Fume extraction would be installed. 
de-sulphurisation. 

Transfer of hot Hot metal and slag spillage Injury to personnel by: 1) 	Warning notices of hot metal and slag 
metal to pig and ladle movement by crane. 1) Hot metal and slag transfer would be posted. 
caster and slag spillage. 2) 	Klaxon would sound and lights would 
to slag pit by 2) Crane movement of flash when crane is used. 
crane ladle and slag net. 

3.4 Pig Casting Machine 

3.4.1 Pig casting machine Explosion of hot metal Injury to personnel by Correct hot metal clothing would be worn. 
operation in pig moulds due to flying hot metal. Pig moulds would be dried thoroughly by 

water being present. methane burners and coated with lime. 

Operator pulpit would be installed above 

pouring 	area 	and 	protected 	by 	heat 
resistant glass. 

Dust/fume emissions 	 Asphyxiation of personnel. 	Fume extraction system would be installed. 
during pouring. 



Appendix C 
(continued) 

Potential 

ITEM 	 LOCATION 	 Unplanned 	 Possible 	 Safety Controls/ 

NO. 	 Event 	 Consequences 	 Design Features 

4.0 	 Pre-Reduction System 
comprising continuous 
fluidised bed cyclones 
and hot ore injection 

Hot-off gas leakage from 
flanges and rotary valves, 
etc. 

Asphyxiation of 
personnel by hot 
off-gas containing CO. 
Explosion/fire caused by 
leaking off-gas, causing 
injury to personnel. 

CO monitors would be deployed around 
CFB. 
Breathing apparatus would be available. 
Maintenance personnel would have to 
have a work permit to go up the PRS 
during operation. 
Zone 2 electrical equipment would be 
installed in theoretical breakout zone. 

Cooling water leak 
in PRS cooling water 
circuit. 
Cooling water 
stoppage. 

Excessive internal 
refractory wear in 
bends due to high 
solid loading. 

Steam generation causing 
	

1) Design would incorporate back up 
burns to personnel. 	 water supply if main supply fails. 

2) Design would monitor cooling water 
flow in and out of PRS cooling circuit 
to assess water loss. 

Hot gas and hot solid Refractory wear would be monitored. 
breakout from the PRS Shutdown of PRS would be as quick as 
causing injury to personnel possible in the event of a breakout. 
and the risk of a gas Personnel would not be allowed near 
explosion, high risk 	'wear zones'. 



Appendix C 
(continued) 

Potential 

ITEM 	 LOCATION 	 Unplanned 	 Possible 	 Safety Controls! 
NO. 	 Event 	 Consequences 	 Design Features 

	

5.0 	 Off-Gas Handling 	Hot off-gas leakage 	 1) Asphyxiation of personnel 
Comprising: 	 from flanges and 	 by hot off-gas containing 
Main Heat Exchanger 	rotary valves, etc. 	 CO. 
Main Bag Filter 	 2) Explosion/fire causing 
Off-Gas Combustion 	 injury to personnel. 

3) Burns to personnel from 
hot surfaces ie. ductwork. 

	

5.1 	 Off-Gas Combustion 
System 
1) Hot off-gas and 	Fires/explosions 	 Injury to personnel from 

air combustion. 	around burners, 	 fires/explosions. 
2) Pilot burner 

(using methane) 

	

6.0 	 General Safety 

	

6.1 	 Entering Vessels 	Entering vessel 	 Asphyxiation of personnel 
purged with 	 in enclosed area. 
nitrogen. 

	

6.2 	 Fire Fighting Equipment 
Would Be Located In 
Potential Fire Risk Areas. 

CO monitors around off-gas handling 
equipment would be deployed. 
Breathing apparatus would be available 
locally. 
Maintenance personnel would need to 
have a work permit to go around the 
off-gas handling equipment. 
Zone 2 electrical equipment would be 
installed in theoretical breakout zone. 
Proper insulation of equipment and 
ductwork would be maintained. 

Proper burner controls such as flame 
detections, gas block and bleed, etc, would 
be installed. 

Warning notices would be posted. Air would 
would be blown through vessel after purging 
with nitrogen. Carbon monoxide and oxygen 
levels would be monitored. 



Appendix C 

(continued) 

Potential 

ITEM 	 LOCATION 	 Unplanned 	 Possible 	 Safety Controls! 
NO. 	 Event 	 Consequences 	 Design Features 

6.3 	 Correct Hot Metal Clothing 

Would Be Worn When Working 

In Hot Metal Areas. 

6.4 	 "Shower Baths" Would Be 

Provided In Hot Metal/Slags 

Area. 



APPENDIX D 

PROPOSED COOLING WATER OUTFALL 
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