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f'our Re( 

Our Re( 

A Consortium has proposed the building of a major steel

works at one of three sites in Western Australia. The 

implementation of this proposal would present the challenge 

of assimilating a vast industry and an associated community 

with minimum detriment to the environment. 

This document is a schedule of studies aimed at meeting the 

challenge and resolving the concomitant environmental issueso 

Because there appears to be a relative dearth of basic inform

ation the initial need is to amass and interpret baseline 

environmental datao The ramifications of the Jumbo steel 

proposals are so extensive that this initial need can be met 

only by a co-operative effort by the relevant Government 

Departments and Authorities. At a meeting convened by this 

Departr,ent and held on 26 March 1975 the contents of this 

document were mutually agreed upon by the numerous Departments 

represented (see Appendices 5 and 6)0 

The preparation of this study scheme has therefore served 

the following purposes: 

1 c The document has been endorsed by the Environmental 

P::r;ptection Authority as a further step in the discharge 

of its statutory obligations imposed by the referral of 

the project to it by the Hon Minister for Development 

and Decentralisation under Section 57(1) of the 

Environmental Protection Act on 6 March 197J. 

2o Departments and Authorities with vital and peripheral 

interests in the project have become more aware of the 



2. 

proposals and have been alerted to the complexity of 

the interactions that will ensue when the proposals 

are implemented. Section 11, especially the first two 

paragraphs is relevant in this context. 

Jc The initial activityihat has produced this study scheme 

will generate the forward planning necessary at 

Departmental level to activate these studies when the 

proposals are implemented. At that time it would be 

necessary to define the studies in more detail and to 

assign priorities. The rapidity with which this can be 

done is largely dependent on the resources that the 

Departments can now allocate to this aspect of coping 

with the environmental issueso 

At this time it is appropriate to record my appreciation 

of the assistance given by other Departments and Authorities 

in achieving a consensus agreement on this documentc The 

same degree of cooperation will ensure a successful prosecution 

of the studies should they become necessaryo 

Brian Jo O'Brien 

DIRi~CTOR 

2Li April 1975 
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1. INTRODUCTION 

On behalf of an international Consortium a Study Team 

from Broken Hill Proprietary Ltd. is currently conducting 

a feasibility study to assess the economic viability of a 

major steelworks (10 million tonnes per year) in Western 

Australia. This project was referred to the Environmental 

Protection Authority under Section 57(1) of the Environmental 

Protection Act, 1971. 

The objective of this Department is to ensure the 

assimilation of the works and the accommodation of the 

associated community with the minimum impact on the 

environment. One means of achieving this is seen as the 

coordination of the several Departmental activities related 

to the environmental management of the project. 

The Study Team has concentrated its attention on three 

sites viz Kwinana, Moore River and Port Hedland. Although 

the Study Team's report may be concluded by 31 March 1975, 
the Consortium's decision and hence the preferred site may 

not be known for some time. However this Department is 

anxious to initiate action in advance of the Consortium's 

decision because the seasonal (and longer) cycles of 

environmental phenomena demand long lead times to accumulate 

and interpret data. Therefore to achieve preliminary 

definition of the problem a draft plan for an environmental 

study of the steelworks project has been drmm up. It 

contains a tentative allocation of Departmental areas of 

interest but it is anticipated that each Department will 

·have its own view of its responsibilities in this matter 

and of the expertise it can contribute to the environmental 

studies o The draft 1vill be revised to incorporate Depart

ments 9 comments and will become the Plan for Environmental 

Study ready for implementation if the steelworks is viable<> 



2. PHASES OF PROPOSED STUDY 

The environmental study would be expected to proceed 

through several phases. However in any phase the 

emphasis for the works site may differ from that for 

urban areas. 

Phase 1 

The current environment will need to be documented through 

a wide variety of field studies since at present there 

appears to be insufficient in-depth knowledge of the 

environment of any of the proposed sites. 

Phase 2 

Assessment of the effects of the design proposals on the 

existing environment. This will require the establishment 

of design criteria particularly in relation to discharges 

from the works (gaseous, liquid and solid wastes) and 

associated control equipment. Alternatives and options, 

including the option of not proceeding with the project, 

should be considered in this phase. The potential for 

environmental improvement by the project will not be 

neglected. 

Phase J 

A draft Environmental Impact Statement (EIS) should be 

prepared, While the onus for the major portion of this 

may devolve on the Consortium it will be necessary for this 

Department to have on call sufficient expertise to check 

and assess the Statement. The EIS will include a summary 

evaluation of Phases 1 and .'2 and an assessment of the effects, 

safeguards and alternatives shown by the investigations. 

Phase I+ 

The draft EIS will he examined by appropriate Government 

Departments. Public comment will be invited perhaps by 

a public enquiry. 

Phase 5 

The draf't EIS will be revised in tlrn light of relevant comment. 
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In particular the Consortium will have to modify any of its 

initial proposals which would cause unacceptable environmental 

degradation. 

Phase 6 

The amended EIS will be presented to the appropriate 

Minister. 

Phase 7 
A continuous programme will be instituted to monitor 

plant operations and project development so that undesirable 

environmental consequences will be minimised. 
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J. ENVIRONMENTAL PROTECTION LEGISLATION 

Under Section 57(1) of the Environmental Protection Act 

(1971) the matter of the proposed steelworks was referred 

to the Environmental Protection Authority (EPA) by the 

Minister for Development and Decentralisation. The 

Authority is bormd to report to the Minister on the 

development. 

The legislation also imposes the following duties on the 

EPA: 

a) 

b) 

to enhance the quality of the environment; and 

to control and wherever practicable to prevent any 

act or omission which causes, or is capable of causing, 

pollution. 

The Act confers very broad powers on the EPA to enable it 

to perform its duties and these powers encompass the 

specification of environmental standards and criteria 

where necessary. 

Clearly an important role of the EPA in this connection 

is the coordination of existing work and plans of Government 

Departments and other bodies. Some of these may be already 

charged with statutory responsibilities on individual 

environmental matters under other legislation affecting 

the project. Most, if not all, of such Departments are 

also involved by representation at a very senior level on 

the Environmental.Protection Council. This is a statutory 

body under the Environmental Protection Act (1971) and 

among other duties is charged with the responsibility of 

advising the EPA and the Minister for Environmental 

Protection "in respect of environmental protection and 

enhancement generally". 

The legislation alsoereated the Department of Environmental 

Protection as the executive arm of the EPA. In this role 

it is seeking to integrate the broad ramifications of the 

environmental consequences of the steelworks into a coherent 

whole. The Department's report will be to the EPA but the 
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nexus between the EPA, the Council and the Department 

is such that the Council will review the reporto 

Hence, those Departments concerned with the major 

environmental impact of the steelworks will be involved 

at two tiers of responsibility. One will be the working

group level at which specific Departmental matters will be 

the main issue. The second will be the higher level of the 

Environmental Protection Council which will discuss the 

overall implications of the whole project and advise the 

EPA accordingly. There will be a continuous cycle of 

data input, evaluation and feedbac~ over a prolonged 

period of assessment to seek a rational solution to 

environmental problems and environmental planning. 

The final evaluation of the environmental aspects of the 

proposal is the responsibility of the EPA and this will 

involve supervision of any Environmental Impact Statement 

which will certainly be required. 
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4. THE PROPOSAL 

The scheme has been outlined in broad terms only and 

the current relevant information is attached as Appendix 1. 

The final form of the proposal may vary considerably in 

some areaso The most pertinent parameters are summarised 

hereo 

The works will produce about 10 million tonnes per 

year of semi-finished steel by the conventional blast 

furnace - basic oxygen furnace technology. The annual 

requirement of the major raw materials is listed below. 

TABLE 1 

Major Raw Material Re~uirements at Maximum Out:eut 

17.5 million tonnes of (Pilbara) iron ore 

7.5 million tonnes of (Queensland) coal 

4.5 million tonnes of (Japanese) limestone 

1 million tonnes of ferro-alloys, refractories etc. 

32340 megalitres of potable water 

461000 megalitres of sea water 

The estimate of coastal land required varies from 800 

to 2400 hectares (2000 to 6000 acres) and this includes 

provision for a port. 

Site construction labour would rise to an average level 

of about 4000 from 1977 to 1980 and would commence reducing 

from 1985, Operating and maintenance labour would rise 

from 4000 in 1981 to some 8000 to 10000 by 1986 at 

maximum production. The associated community will 

probably exceed 60000 people. 

These brief details of themselves may not lead to a true 

understanding of the magnitude of the project. The 

proposed steel outp,1t wo,ild e <:ceed the current total 

Australian production of iron and steel from Ne;..rcastle, 

Wollongonp;, Why;,lla and Kwinana and would be similar to 

the production at some modern major steelworks in Japan. 

The capital investment involved is about $A1600-$A2000 

million. 
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The dimensions of the project indicated in the above 

summary (Table 1) can be partly clarified by considering 

the steelmaking process as discussed below. 

4.1 The steelmaking process. 

Iron ore, coal and limestone will be brought 

to the site through a port which will be integral with 

the works. Port facilities will be capable of handling 

ships up to 135000 DWT (and possibly up to 165000DWT 

in the long term) so that adequate access channels 

(through reefs) and turning areas must be provided. The 

annual throughput of JO million tonnes of raw materials 

will require a continuous average unloading and material 

transfer rate in excess of 3400 tonne per hour. 

Stockpiles will be developed to hold about one month's 

reserve of raw materials ie 

1 ) 1 • 5 million tonnes of iron ore 

2) 0.7 million tonnes of coal 

3) o.4 million tonnes of limestone 

There will be continual transfer of material into 

and out of these and subsidiary stockpiles. 

Iron ore will be crushed and screened because lump ore 

(+6mm) is used in the blast furnace while fine ore 

(-6mm) is fed to the sinter plant. Coal will be 

carbonised in batteries of coke ovens with by-product 

recovery. The continuous average rate of feed to the 

coke oven ha. t t.erie s wi 11 exceed 900 tonnes per hour. 

The discharged coke will be quenched, crushed and screened. 

Coarse coke is required for the blast furnace and the 

coke breeze is utilised in the sinter plant. 

Some of the limestone will be calcined for steelmaking but 

r.iost of it will be used as limestone in the blast furnace. 

Blast fun1..J.ce feed ,_.ill com:,rise iron ore, sinter, 

coke and limestone and the products will be molten iron and 

slar;, About I{ million tonnes of slae; will be produced 

annually. 
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The molten iron will be converted to steel in basic 

oxygen furnaces using oxygen lancing and lime injectiono 

The steel will be cast into ingots or continuously cast 

into billets, blooms or slabs mainly for export as members 

of the Consortium are sharing the output in proportion 

to their investment. 

4.2 Potential sources of pollution 

These various operations are potential sources of air, 

water, land,thermal and noise pollution. The extent 

to which effective control can be exercised is critically 

affected by 

1) site considerations 

2) efficient in-plant control measures 

3) isolating the works behind green belts and buffer 

zones 

4) planned development of associated urban areas for 

the workforce of the major and spin-off activities. 

The whole proposal can be resolved into two major areas: 

1) The siting, construction and operation of a vast 

industry in a coastal situation involving major port 

facilities, vast materials handling operations and 

manufacturing processes. These are all potential 

sources of pollution but are all amenable to control 

to varying degrees of perfection. 

2) The siting and establishment (or absorption) of 

more than 60000 people into communities with all the 

social, cultural and recreational facilities of similar 

Australian communities. 

The broad objective of the Department of Environmental 

Protection is to develop a plan for the environmental 

management of the whole proposal, with the assistance of 

and in consultation with associated authorities. 
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5. ADDITION.AL CONSIDERATIONS 

The Study Team for the Consortium is aware of the 

industry's problems with pollution but it believes that 

a plant which incorporates the best available technology 

will be environmentally acceptable at any of the proposed 

sites. There has been as of 26 March. 1215,_no 

indication of the anticipated quantity and nature of 

effluents and discharges nor of the type and projected 

.£.2.!,t of control measures. However, the modern Japanese 

Steelworks at Oita is cited as representative of the 

works considered in this proposal. 

5,1 Status of present ~tudy. 

The Study Team's current involvement is at State 

Government level and preparation of an Environmental 

Impact Statement for the Federal Government is not 

yet being undertaken. However, an environmental appraisal 

of the project has been conducted for Broken Hill Pty. 

Ltd. by Mr. M. W. Hunt who is that organisation's Manager, 

Environmental Engineering. In the course of several visits 

to Western Australia Mr. Hunt has approached relevant 

Departments and authorities for detailed information. 

His report to the Study Team will embrace the works and 

residential areas and is expected about the end of March 

1975, It will be made available to this Department. 

The following schedule of operations is forecast on the 

assumption of a "go" decision and negotiation of a 

suitable Agreement in 1975: 

1 976 - 1 977 Detailed planning and design 

1978 Construction begins 

1 981 Output of steel 4 million tonnes per 

1 983 Output of steel 7 million tonnes per 

1 985 - 1986 Output of steel 1O million tonnes per 

year 

year 

year 

Environmental management of the project will also require 

detailed planning and designo Therefore there is an u~pent 

need to define the relevant parameters and amass and 

interpret data in sufficient time to influence the design 
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of the project where necessary. The alternative may be 

to attempt corrective measures at the operating stage 

and this is clearly less desirable and frequently less 

effective, but more costly in the long term. 

In the following section the environmental problems 

arising from steelworks operations are briefly considered. 

This is a pragmatic approach which ignores for the time 

bej_ng the wider environmental issues of a steelworks and 

its location. 



6. POLLUTION FROM STEELWORKS 

ORE 

COAL 

In the 3_bsence of data from the Study Team it is not 

possible to quantify or characterise the various effluents 

and discharges which may occur. However it is possible 

to comment on the usual nature of such discharges and it is 

convenient to consider them under the headings Air, Water 

(including Thermal), Land and Noise Pollution. Figure 

1 below shows in outline the various inputs and processes 

that create the pollution potential of a steelworks. 

Figure I 

AIR-BORNE PARTICULATES FUME SMOKE 

........ STOCKPILES CASTING 

......... CRUSHit~G MATERIALS TRANSFER 
SCREENING FURNACE MAINTENANCE 

LIMESTONE ......... COKING BOILERS 

FRESH WATER ~ QUENCHING TURBINES 
SINTERING FANS 

SEA WATER ....... BLAST FURNACE VEHICLES 

REFRACTORIES ETC. ...... STEEL MAKING 

LIQUID EFFLUENT 

HEATED WATER 
CYANIDES AMMONIA 
TARS SUSPENDED SOLIDS 
OILS HEAVY METALS 

SOLID WASTE 

SLAG 
DETRITUS 

STEEL 
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6.1 Air Pollution 

The sources and nature of air pollution are indicated 

in the diagram below: 

Figure II 
SoURCES AND NATURE OF AIR POLLUTION 

PORT STOCKPILES COf(ERIES IRON WORKS STEEL WORKS ANCILLARIES 
(DUST 
SMOKE) 

CHARGING 
(SMOKE) 

CRUSHING 
SCREENING 
(DUST) 

(DUST) 

I 
CARBONISING QUENCHING 

(SMOKE) (SMOKE) 
(DUST) 

ORE PREPARATION 

DRYING 
(DUST) 

FURNACE 
(DUST) 

SINTER I NG 
(DUST, 
GAS) 

GASPLANT 
(DUST 
GAS) 

( DUST , FUME , ) 
& GAS. 

I 
BY-PRODUCTS VEHICLES 

(GAS) (SMOKE & DUST) 

BLAST FURNACE 

SLAG DISPOSAL 
(SOLID, DUST, 

GAS) 

PIG CASTING 
(DUST) 

BOILERS 

(DUST,SMa<.El 
& CiAS. 
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Technology provides a number of means of reducing 

emissions from these sources to levels which are 

acceptable in terms of the industry's ability to meet 

emission standards. Such standards vary from country to 

country and even within a country. In Western Australia 

the Clean Air Act is administered by the Public Health 

Department through the Air Pollution Control Council. 

The legislation provides comprehensively for control of 

air pollution by requiring a company to obtain formal 

approval of the detailed design of a project and by 

licensing the operational premises. The licence may be 

conditional on certain standards being met or on any 

other necessary conditions. The matter of emission standards 

which might apply to the steelworks has already been referred 

to the Air Pollution Control Council. 

The difficulty of predicting air dispersion patterns in 

coastal regimes ,1as highlighted by investigations in the 

Kwinana area reported in the Coogee Air Pollution Study. 

The collection and interpretation of meteorological and 

climatological data are integral parts of such studiesc 
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6.2 Water Pollution (including thermal pollution) 

The origin and general nature of water pollutants are 

shown diagramatically below: 

Figure III 

ORIGIN AND NATURE OF WATER POLLUTANTS 

PORT COKER I ES 
(FUEL (PHENOLS 
OIL· CYANIDES 
BALLAST) AMMONIA 

HEATED 
WATER) 

COOLING WATER 
(HEATED WATER, 
SOLIDS) 

IRON WORKS STEEL WORKS 
(SOLIDS) 

BLAST FURNACE 

GAS CLEANING 
(CYANIDES, PHENOLS 

AMMONIA, SOLIDS) 

ANCILLARIES 
BOILERS 
(SOLIDS) 

SLAG QUENCH ING 
( SOLIDS, 
ACID WATER) 

The fresh water requirement of 32 340 megalitres per year 

is make-up intake after applying maximl<lll measures for 

cooling, clarification and recirculation within the plant. 

The salt water requirement of 461 000 megalitres per year 

is mostly used for condenser application as a once through 

useo 

The char2_cteristics of the postulated sites suggest that 

liquid effluents will be discharged into t~e adjacent 

waters vi::::;. into Coc-:·Jurn Sound for ::c·.'linana, into t~c.e ocean 

for Moore River and into the tidal creek system for Port 

Hedland. No si·1.gle ::.. ~ thori ty controls off-shore dis c:C1arges 



in these three areas. Such discharges cause concern 

because of the danger to marine ecosystems arising from 

various causes eg heavy metal contaminants, abnormal 

temperatures, increased turbidity, depleted oxygen etco 

The massive quantity of the discharge is another factor 

in that even at low concentration the mass discharge of 

a particular component may be unacceptably high. 

If the discharge is to be onto ground surface or into a 

bore then the possibility of contamination of ground 

water or aquifers would require the strictest control over 

the characteristics of the effluent. Although no standards 

for effluents have been set for this project recent 

standards from elsewhere may be taken as guidelines. 

These apply to discharges to controlled waters under the 

New South Wales Clean Waters Act and to navigable waters 

in the United States. The limits are tabulated below 

with some additions as noteo (Table III). 

The Ar.1eric::.:-:. reg:::.12.tions also lir.1i t temper2.tures of all 

disch.2.rges to less than 1 oo°F (about J8°c) but in r::ost 

cases ti-1e te::,::::er2tv_re of l::.:.rge -rolu::;,es OI~ r2.ste is 

limited to sor.,e sui t::_ble figure .. : ::::)e:::di:r:g on ti1e 

ter:1:rJer2.ture of t:'!.e recei-Iing water. In the case of t:1.e 

Piloara Study t~e discharge temperature of cooling water 

was limited to 4o 0 c to protect the mangroves. no':,Jever 

there is considerable scope for research in this catter. 

5.J Land Pollution 

In this context no cognisance is taken here of the actual 

allocation of land for a steelworks because the aspect 

is considered elsewhere. The pollution referred to is 

that occasioned by iisposal of: 

1) the solid material residual from steelworks operatio:'1.s; 

and 

2) the nor• al detritus of a vast industry employing about 

10000 workers. 
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TABLE III 

Guidelines for liquid effluent standards 

Component 

PH 

Cadmium 

Iron (a) 

Cyanide 

Phosphate 

Lead 

Chromium 

lent) 

Chromium 

Arsenic 

Mercury 

Copper 

Zinc 

Manganese 

Fluorine 

(a) 

(hexava-

(total) 

Oil ) 

Vegetable oils~ 

Phenol 

nOD, rnaximurn and 

daily 

COD, l'iaximum and 

daily (a) 

Solids, maxim1~ and 

daily 

'.'Jitroc;cn 

Chlorinated 

i1ydrocarbons 

New South Wales 

605 to 8.5 

milligrams 

0 .01 

o.J 
0.05 

50 (b) 

0.05 

0.05 

0.05 

0.001 

1 • 0 

5.0 

none visible 

0,001 

50 to 70 

'}0 

a) Suc;c;es t ed fi {;Ure only 

United States 

Average 

6.5 to 9.0 

per litre 

0.02 

0 .1 

0 .1 

0.005 

0.01 

0.001 

0.2 

O.J 

10 

0.5 

.'.20 

1 5 

JO 

0.002 

maximum 

6.5 to 9.0 

O.OJ 

0.2 

0.2 

0 .01 

0.02 

0.002 

O.J 
0.5 

1 5 

1 .o 

JO 

40 
40 (c) 

0.004 

h) Possibly too high for an area such as Cockburn Sound 

c) suitable for ocean discharge 



The slag alone is expected to amount to about 4 million 

tonnes per year and if disposed of as landfill this quantity 

would fill 100 hectares per year to a depth of J metres. 

Off-shore dumping on reefs to reduce wave energy has been 

suggested for the Moore River site and at Kwinana the 

possibility of using slag in reclamation of Cockburn Sound 

has been mootedo Blast furnace slag has commercial 

potential for various uses but this method of disposal 

is unlikely to absorb the whole quantity in Western 

Australia. The problem is unresolved at this stage and 

is seen as a major environmental problem. The normal 

detritus of industrial operations and the workforce will 

be a problem in its 01,m right but a smaller one. On-site 

incineration and sanitary landfill under the control of 

the local authority r.1ay suffice but will need to be plannedo 

6.4 Noise Pollution 

This ter~ refers to the nuisance arising from the operation 

of modern :--::.igh speed, higi1. :,::iower r.1achinery (fans, turbines 

etco) and sometimes from g~seous flares. · The phenomenon 

is recognised by industry 2.nd tec:'lnology has been devised 

to mitigate the problem. Legislation to protect on-site 

workers and to prevent 1mdue effect on adjacent areas 

i1.as been enacted in ,tJ'estern Australia (Noise Abatement 

Act, 19?2) a_n.d is administered -oy t}ie Public ~=ealth 

Department. 

6.5 General 

The several sources of pollution indicated above add up 

to pote:'ltial environmental effects of some r;agni tude and 

cause for concern. The ade::-~uacy of technology to 1,~i tigate 

t,;ese effects is acL::no-,1ledged. ~owever there is considerable 

scope for improvement in control measures in many areas 

particularly in 8oke ovens, sinter plants ar..d stockpiles 

as indicated in a recent report by Mr. a. Powell of t~e 

Clean Air 3ection of t~e Public ~ealth De?art~e~t 

(Appendi~ 4, 1er. ~). For t~is re~son at least the 

siting of e1.e plant remote f'rom residential are:::.s and 

its isolation be~ind ~reen belts and b11ffer zones are 

regarded as partic11l~rly crucial re0uirements for 

environmental m~narrescnt of s~c~ a project. 
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7. ENVIRONMENTAL CONSIDERATIONS FOR ASSOCIATED COMMUNITIES 

At this point of time this multi-facetted problem is 

considered in the broadest terms only. The nature of the 

problem is critically dependent on the siting of the 

works and is affected by the mobility of the workforce 

in Western Australia. This latter phenomenon was 

documented by the Demographic and Environmental Resources 

Committee in the course of their early study of the 

Kwinana workforce. Distances to work in excess of 50 

kilometres and travelling times up to 45 minutes (each 

way) were recorded. This is a factor to be evaluated 

in assessing the distribution of the workforce. 

Establishment of the works at Kwinana or Moore River 

would allow the workforce to be absorbed into the Perth 

Metropolitan Region with particular emphasis on southern 

and northern extensions respectively. This would create 

additional pressure (beyond natural increase) to enlarge 

and extend existing facilities thus continuing the urban 

sprawl of the Perth Metropolitan Region. The preferable 

alternative is to plan the development of new communities 

in which environmental consequences can be designed and 

managed. Establishment of the works at Port Hedland 

would pose the severe problems of community development 

and provision of an adequate workforce in an arid, 

inhospitable climate. 

This Depart;-nen t is cone erned with the total environr,ent 

for the community embracing the provision of social, 

c:_11 tural, recreational and support fac ili ti es. Many 

aspects of' this are part of the normal pattern of 

community development e.g. housing, schools, hospitals, 

sewerage etc. and are not the prerogative of this 

Dep':l.rtmen t. However they do form part of the environmental 

fabric of a community and as such need to be woven into 

the design. A prime consideration of course will be the 

location of residential areas with the emphasis on 

environmentally desirable development rather than totally 

on logistical convenience. Elementary considerations are 

that the works should not be visible from residential 

areas and that residences should not be in the pollution 

"shadow" of the works, for example. 



8 .1 

8. SITE DEFINITION AND CHARACTERISTICS 

The actual sites at Kwinana and Port Hadland can 

be described but no specific site has been nominated 

in the Moore River area. In general "Moore River" 
means an area a few kilometres south of the mouth 

of the Moore River. The Study Team believes that a 

modern steelworks incorporating the latest technology 

would be environmentally acceptable at any of these 

sites. This view ignores wider environmental issues 

eg alternative uses for the site selected and problems 

arising from the associated urban development. 

8.1 Kwinana 

The proposed site in the Kwinana environs is specifically 

the present Australian Iron and Steel works in the 

industrial area of Kwinana. The existing installation is 

a small (0.7 million tonne per year) blast furnace 

with appropriate wharves, stockpiles and ancillary 

facilities. This small works would be demolished and the 

site expanded by filling in the shoreline of Cockburn 

Sound and resumption of red mud ponds east of the workso 

Even with this expansion the available land is less than 

600 hectares and thus offers the probability of a cramped 

layout for the proposed works. 

Development on this site would pose the problems of: 

1) a severe potential threat of air pollution for the 

surrounding urban and adjacent metropolitan areas 

arising from the massive (JO million tonnes per year) 

materials handling operations and about 200 per cent 

increase in emissions of sulphur dioxide; 

2) potential degradation of Cockburn Sound by extensive 

port development, thermal pollution and effluent 

discharge; 

J) a potential slag disposal problem; 

4) severe road, transport and logistic problems; 

5) encroachment on existing buffer zones and green belts; 
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6) a peak addition to the natural growth rate of the 

metropolitan area with an accompanying stress on 

the environment. 

The Town Planning Department has suggested that Kwinana 

may not be a suitable location for the proposed works 

and an officer of the Department of Fisheries and 

Wildlife has expressed concern about the effects of such 

a development on Cockburn Sound. 

8.2 Moore River 

The nomination of this area as a potential site may be 

related to the Salvado City concept which would have 

created a city north of Perth with ~n industrial area 

and port in the area now being considered for the 

steelworks. The land is generally consolidated sand 

dunes and limestone ridges of the Spearwood system leading 

to mobile coastal dunes and sand beaches protected to 

some extent by off-shore reefs. The vegetation is mainly 

coastal heath and banksia with some larger trees and 

cultivated pine forest and supports some species of 

native fauna. The land is zoned for rural purposes and 

is mainly used as cattle grazing and fattening paddocks. 

This area may offer the opportunity of allocating sufficient 

land for isolation of the works behind green belts and 

buffer zones. The establishment of urban communities 

for the workforce would fit in well with the development 

of the northern corridor in accord with the planning 

of the metropolitan region. However the cutting of access 

channels throt1gh reefs, port development and a general 

increitsc in human :~ctivities could threaten marine and 

terrestrial ecosystems, In this connection an officer 

of the Department of Fisheries and Wildlife has drawn 

attention to a possihle conflict of interest with the 

rock lobster industry. The creation of raarine reserves 

may be an amelioratin~ factor and this concept may be a 

necessary area of study. 
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8.3 Port Hedland 

The actual possible site is Anderson Point opposite the 

Mt. Newman Mining Company 1 s loading point on land 

presently under the control of the Port Authority and 

intended for industrial use. The area available 

is relatively small at 476 hectares but it may be able 

to be increased to 680 hectares which would be much 

more amenable to any necessary alterations. Probably 

the annual throughput of about 40 million tonnes of 

material in the works would pose an additional air 

pollution threat to areas already affected by stockpiles 

in the port area. However the newer and future 

residential areas would be sufficiently remote to 

minimise such risk. The proposed site lies across the 

path of drainage from South Hedland and provision would 

be required to avoid interfering with such run-off. 

The climate of the area poses an undefined problem as to 

its effect on those people engaged in some of the more 

heat-intensive processes in the works. The effect of the 

general environment on community establishment and 

development is another uncertainty in relation to this 

area, although experience gained from existing small 

tmmsi tes in the region is li!~ely to be valuable. 

To some extent Port Hedland is representative of 

coastal sites else-h'here in the Pilbara e.g. Dixon Island. 

~owever Consortiwn interests are such that Port Hedland 

is the centre of attraction in this general area. 

804 General Considerations 

In Appendix 2 some relevant site factors are listed. 

In particular Item 12 represents the Study Team's 

brief and s11perficial assessment of environmental 

considerat·ons but it must be remembered that Mro M. Hunt 

is investir;ati,1g this aspect in detail separately for the 

Study Team. In tl1e following section the factors affecting 

site evaluation are summarisedo 
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9. ENVIRONMENTAL REVIEW OF PREFERRED SITE 

In early negotiations between Study Team representatives 

and this Department some guidelines for an environmental 

review of the project were passed on to Mr. M. Hunt. 

These are attached as Appendix 3 and Sections 5 and 6 

are particularly relevant at this point. The following 

list of environmental factors to be considered in 

assessing the steelworks' site incorporates those 

Sections with additional factors: 

1. Availability of sufficient area 

Many steelworks throughout the world show the 

undesirable environmental effects that arise when 

works and residential areas are in close proximity. 

The problem is not always apparent when the respective 

areas are established but occurs when expansion causes 

both areas to encroach on pre-existing buffer zones. 

The remedy would seem to lie in 

1) Initial allocation of a sufficiently large works 

area to cater for expansion and any necessary 

additional control measures (up to 2000 hectares 

ie 5000 acres)o 

2) Reservo.tion of land around the works for green 

belts and buffer zones incorporating development 

of cor,1patible industries and uses (up to 10000 ha 

ie 25000 acres) o 

J) Prohibition of residential and dormitory use in 

such lando 

4) Planned development of urban areas sufficiently 

reraote from the works • 

If this is the remedy it pre-supposes the availability 

of sufficient land for these various purposes. 



2. Accessibility to port facilities 

In Western Australia this necessarily infers a coastal 

location and the following comments apply: 

1) The port development will alienate a section of 

coastline and off-shore area so that existing and 

alternative future uses of these should be assessed. 

(This can be assisted by referral to the 

Conservation Through Reserves Report to hand). 

2) The harbour will be an intrusion into a marine 

ecosystem and the environmental consequences of 

this must be assessed. 

J) The hydrological consequences of the harbour and 

its effect on littoral drift require evaluation 

perhaps by model studies by PWD and/or by 

contracto 

4) there is the possibility of conflict with the 

commercial fishing industry. This should be 

referred to the Department of Fisheries and Wildlife. 

J. Land Use 

Land with an existing or proposed use will be required 

for the works site and residential areas. The alienation 

of such land for the steelworks -,roject should be 

evaluated against other uses including preservation 

of the land in its natural state eg as a national park 

or wildlife :'3anctuary. In this connection the 

morphology and geology of the preferred area will need 

to be evaluated, Again the existing Conservation Through 

Reserves Cor;imi ttcc Re:1ort to the EPA will help clarify 

the situation. 

4. Effluents and resid11es 

The characteristics and qualities of effluents and 

residues \iill have to he known and evaluated so that 

the effect of their disposal on the environment can be 



assessed. Some aspects that require cons,ideration 

are: 

1) The acceptability of off-shore dumping of slag; 

2} The acceptable composition and temperature of 

water discharged to the ocean: 

3) The possible contamination of ground water; 

4) The effect of air-borne pollutants on surrounding 

areas. 

5. Marine and terrestrial biota 

Documentation of the existing assemblages of fauna 

and flora is the first sta2;e of defining the problem 

of their conservation. Protective measures might 

involve the creation of reserves, preservation of 

access corridors and provision of barriers against 

intrusion. 

Hydrological studies should be aimed at measuring the 

capacity of the off-shore waters to absorb and disperse 

liquid effluents. The effect of the works is one agent 

of degradation of the environment but it can be 

controlled to a large extent. Increased human 

activity in the area is another agent against which 

there is fre::uently Jess \,·ell defined means of control. 

The necessary .c;tudies will be aimed at preserving the 

ecosystems as f'ar as possible and particularly any rare 

or tu1iquc species, 

6. Climatolog1· 

There are two p 3. r t i c 111 :1 r 1 y import ant as pe c t s o f t hi s • 

The first is tbe definition of the meteorological 

parameters relating to dispersion of air-borne pollutants. 

The second is Llie effect of the climate on living and 

Korking cornJ i l i. 011 s ,ind tl1i s re f'ers particularly to 

Port ::eclland. 



7. Human environment 

A community in excess of 60000 people will have 

to be established or absorbed with an acceptable 

level of all those facilities which make up the 

normal urban Australian environment. These comprise 

the usual provisions for health, education, welfare, 

roads, transport, wate~ sewerage etc. with a 

considerable emphasis on recreational and cultural 

amenities. The environmental design should permit 

enjoyment of the surroundings without an accompanying 

destruction of the amenity., The need for recreational 

facilities offered by natui:al parks and reserves 

(including beaches) cannot be stressed too much. 



10. DEPARTMENTAL INVOLVEMENT IN ENVIRONMENTAL MATTERS 

The environmental responsibilities of this Department 

could be met only by drawing on the resources of other 

Departments and Authorities. The involvement of these 

was agreed upon at a specially convened meeting on 26 

March 1975. The ready co-operation of these Departments 

and Authorities was apparent from the rapidity with 

which agreement was reached and their assistance is 

hereby s.cknowledged. 

The Departmental representative(s) who attended the 

meeting are listed in Appendix 6 for ease of future 

reference. 

Department 

Agriculture 

Education 

Environmental 

Protection 

Area of Interest 

1 0 Soil and vegetation surveys. 

2. Land use-current and 

potential. 

J. Flora assemblage and its 

susceptibility to damage by 

pollution (incl. heavy metals) 

salinity etc. 

1 0 Primary, secondary and 

technical education services 

for the community, (including 

pre-primary education). 

1. Overall environmental aspects 

of' the project. 

Supervision of the development o 

any Environmental Impact 

Statements. 

Jc Evaluation of environmental 

facets by its expert groups eg 

Demographic and Environmental 

Resources Committee. 



Fisheries and 

Wildlife 

Forests 

Fremantle Port 

Authority 
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Industrial Develop

ment 

Lands and Surveys 

1o Marine ecosystems. 

2. Terrestrial ecosystems. 

J. Effect of Works establish

ment, operations and waste 

disposal on 1 and 2o 

4. Effect of.ccmmunity establish

ment and activity on 1 and 2. 

5. Effect of works and 

community on commercial 

fishing. 

1. Effect of project on 

Forest's programme 

2. Effect of emissions on 

forestso 

J. Green beltso 

1. Responsibility for Cockburn 

Sound. 

2. General ~dvice in relation 

to other ports. 

1 0 Co-ordination of the entire 

project. 

2. Buffer zones for other 

industries. 

1. Land utilisation and 

ownership. 

2. Topographical data 
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Main Roads and 

Director-General of 

Transport, Western 

Australian Government 

Railways 

Mines 

Public Health 

Public Works 

Tertiary Education 

Commission 

1. Traffic forecastso 

2o Transport system including 

road, rail and public 

transport. 

J. Road induced pollution 

1 • Geological aspects of 

sites. 

2. Groundwater resources and 

protection. 

J. Port-channel cutting. 

4. Natural building materials

assessment and protection. 

1 • Clean air aspects. 

2 0 Noise pollution. 

J. Solid waste disposal. 

4. Community health services. 

5. Sanitation. 

6. "Buffer" zones. 

1. Harbour development. 

2. Off-shore discharges. 

J. Surface and groundwater 

development, management 

and protection. 

4. Country ·water supplies. 

1. Tertiary education 

facilities including 

teacher-training. 
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Town Planning 

Water Supply, Sewerage 

1. Effect of the project 

on regional development 

including the Corridor 

Plan for Perth. 

2. Location and design of 

residential areas. 

Jo Community support and 

welfare facilitieso 

4. Land use planning 

including transportation. 

5. Local authority statutory 

responsibilities. 

1. Emission standards 

and Drainage for liquid effluents. 

2. Fresh water supply for 

works and cornmunityo 

J. Process water supply for 

works. 

4o Groundwater development 

and protection. 

So Sewerage systems. 

6. Alternative methods of 

supplying process water eg 

recycling sewerage effluent. 
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11 o SUGGESTED STUDIES 

11 0 1 

In the following.section proposals are made for studies 

which bear on environmental issueso Until the site 

is specified the topics can be stated only in general 

terms and for the same reason the list is not necessarily 

exhaustive. At this point of time the list has been 

endorsed by the Departments involvedo At the proper 

time it will be essential to decide a priority of 

studies and to phase them in on a schedule that will 

allow the most efficient use of Departments' resourceso 

Clearly there will be some complex interaction between 

Departments. 

Included for each study are details of some factors 

considered important and Departments have been 

nominated to contribute expert assistance. The 

extent of this assistance has not been defined but in 

relation to environmental aspects of the proposal 1 

Departments might be called on for: 

1) expert advice to the Department of Environmental 

Protection; 

2) setting terms of reference for environmental 

studies; 

3) assessing relevant portions of any Environmental 

Impact Statements; 

4) carrying out environmental studies. 

A short list of some sources of information available 

in this Department are listed in the Bibliography 

attached as Appendix 4. 

Steelworks - site and operations 

1) Physiography, Pedology and Geology 

Preparation of a landform map of the area and detailed 

morphological and geological maps of the site to 

assist 

a) landscaped desir;n of plant 
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b) assessment of soil erosion and deposition 

c) reservation of green belts and buffer zones 

Mines Department, Lands and Surveys Department, 

Agriculture Department, Town Planning Department. 

2) Hydrology (surface and underground water) 

Assessment of the effects of site development 

(including storage and treatment lagoons and possible 

spillages) on the surface and underground waters 

and on the drainage pattern. 

Mines Department, Public Works Department, Metropolitan 

Water Supply. 

3) Climatology 

Information on wind patterns, inversion conditions 

and mixing depths is required as part of the 

evaluation of the dispersion of air-borne pollutants 

and associated calculations of chimney heightso 

The same information may decide the relative 

locations of works and residential areas and 

associated urban designo General climatology data 

may be relevant to working conditions eg need for 

~ir conditioning and other facilitieso These 

studies should include an assessment of background 

pollution levelso 

Public Health Department (Bureau of Meteorology) 

Tmm Planning Departr.1ent 

4) Fauna and Flora 

Detail the present environmental profile and predict 

the effects of \vork:s establishment and operations 

on floral assemblage and fauna populationo Suggest 

means of preserving representative areas of the 

environment and particularly any rare or unique 

species by creation of reserves, access corridors 

or barrierso 

Departmen~ of Fisheries and Wildlife, Agriculture, 

Lands and Surveyso 
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5) Land use 

Assess alternative and potential uses of the 

works site and the impact of the project on 

land utilisation in adjacent areaso Land 

used for green belts and buffer zones should be 

included in these studies. 

Departmen iB of Lands and Surveys, Agriculture 9 

Town Planning, Industrial Development, Forestso 

6) Industrial waste disposal 

At maximum output of steel 9 the mass of slag 

produced each year will be about 4 million 

tonnes. The disposal of this material will be a 

major environmental issue because its utilisation 

is subject to economic constraints. In other areas 

some blast furnace slag is used in insulating 

materials, in the cement industry, as railway 

ballast and as a replacement for agregate particularly 

in road making. Slag from steel making can be 

used as filling material. If all the slag has to be 

disposed of as filling material the yearly output 

(4 million tonnes) would fill an area of 100 hectares 

(250 acres) to a depth of 3 metres (10 feet)o 

The by-product uses for slag will be limited by the 

comparatively small markets available in Western 

Australia and by the high cost of transporting slag 

over a distanceo In particular it is anticipated 

that penetration of the road aggregate market 

will be difficult. Traditionally a considerable 

amount of slag is used in reclamation to accommodate 

expansion of the workso The slag is generally 

regarded as inert and non-toxic in marine and 

terrestrial environmentso However this feature 

would have to be established beyond doubto 
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Additional to the slag there will be other solid 

wastes generated by the works and the work-force 

which will contribute to the problemo On-site 

incinerators for organic wastes may be used but such 

units will have to be approved by the Air Pollution 

Control Council. 

In the case of this proposal the alternatives for 

solid waste disposal will be different at each 

of the potential sites. The problem might not 

become acute in the short term as long as off-shore 

dumping is practicable. In the long term the problem 

is potentially difficult at all sites but seems 

most intractable at Kwinanao 

The proposed study scheme should examine 

1) the chemical and physical characteristics of the 

types of slag and other solid wastes anticipated 

2) effects of off-shore dumping 

3) availability of disposal sites 

4) possible markets 

5) long term disposal 

Departments of Public I-iealth, Public Works, Metropolitan 

Water Supply, Mines, Lands and Surveys, Environmental 

Protection 9 Fremantle Port Authority, Fisheries and 

Wildlife. 

11.2 Coastal Waters 

The elilphasis in these st·dies will shift in sympathy 

with the actual site chosen. Eowever the topics 

listed are sufficiently general to h~ve some validity 

at each site. 
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Studies in Cockburn Sound (see Appendix 4) and 

elsewhere have shown marine environments that 

are delicately balanced and largely dependent on 

the stability of sea grass communities. Therefore 

it is essential that the impact of the project 

and any effluents from it should be assessed against 

these factors. Consideration in these studies 

should be given to any spillages from the port, 

works and to-i,mships which may enter the waters. 

1) Waste Water Disposal 

The mixing, turbulence and natural interchange 

of the waters should be studied in sufficient 

detail to assess the dispersion of effluents 

discharged into the waters. As well the 

chemical characteristics and seasonal turbidity 

of the waters should be measuredo 

Department of Fisheries and Wildlife, Public 

Works Department, Public Health Department 

Metropolitan Water Supply 

2) Seagrasses and Benthic Communities 

The distribution and density of the se~grass 

communities and epibenthic organisms in the 

area should be investigated. Indicator organisms 

such as faunal and algal epiphytes should be 

identified so that a continuing study will 

provide the feedback information required to 

minimise damage from uorks 1 operations. 

Department of Fisheries and Wildlife. 

J) Heavy Metal Concentrations 

Current levels of any heavy metals which could be 

increased by discharges from the -,iOrks should be 

determined in typical indicator organisms. As above 

a continuing study will provide the feedback re~uired 

to r;,oni tor and control the effect of works effluent. 

Department of Fisheries and Wildlife, Mines 

Departr.1ent ( Government Chemical Laboratories), 

Public Health Department 
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4) Toxicity tests 

Artificial effluents could be synthesised and 

tested for toxic effects on marine fauna and 

flora. The slag could also be tested in this 

manner to assess the effect of off-shore 

dumping. 

Department of Fisheries and Wildlife, Mines 

Department (Government (Chemical Laboratories), 

Public Health Department. 

5) Commercial fishing 

A description should be made of the present 

resources of the area for commercial fishing and 

scientific researchc The effect of the works on 

these should be predicted as accurately as 

possible. The survey should be extended to 

include the non-commercial fish resources since 

these may have importance in the fish chain. 

Department of Fisheries and Wildlife 

6) Littoral growth 

The possibility of damage to littoral growth eg 

mangroves should be assessed, and "minimum effect" 

solutions promulgated. 

Departments of Agriculture, Public Works 

7) Liquid discharge (cooling water) 

Since a large volume of sea water (461000 megalitres 

per annum) will be used for cooling purposes there 

will need to be an evaluation of a suitable 

temperature of discharge and speed of dispersal. 

Departments of Fisheries and Wildlife, Public 

Works 
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8) Sediments 

The nature of the off-shore sediments should 

be examined for stabilityo 

Mines Department, Public Works Department 

9) Industrial waste disposal 

Relevant comment was made in Section 11 .1 (6) 

and will not be repeated here. 

Departments of Fisheries and Wildlife, Public 

Health, Harbours and Lights, Fremantle Port 

Authority, Metropolitan Water Supply, Public Works 

11o3 Harbour development 

The mass of material moving through the port and 

the size of carrier involved imply a large harbour 

with a corresponding potential impact. The positive 

and negative effects of the construction should 

be considered eg any negation of commercial fishing 

may be compensated by harbour facilities which 

shorten travel times to fishing grounds. 

1) Harbour works (including off-shore dumping of 

slag) 

Hydrological and model studies may be required 

to assess the effect of the port construction 

on; 

a) water movement, littoral drift and erosion

deposition patterns; 

b) marine flora and fauna; 

c) commercial fishing. 

2) Channel cutting 

T~rn effect of dredging and blasting on the 

stability of the sea bed and on fish population 

should be assessedo 

Public Works Department, Department of Fisheries 

and Wildlife, Hines Departr.1ent. 



11 .8 

11o4 The Associated Residential Areas 

The complexity of this problem and the conceivable 

scope for environmental conservation will vary with 

the site selectedo As mentioned before most of the 

matters listed here are part of the normal pattern of 

community development and are included in the approved 

town planning schemes. They are listed here to 

indicate that they are components of the total environment. 

Development companies, local authorities and relevant 

Government Departments are the agents for integration 

of their separate responsibilities into the establishing 

of a community that is compatible with the environmento 

1 ) Urban impact 

Areas selected for urban purposes. should 

complement the environmental design of the regiono 

Attention should be paid to the conservation 

of natural resources especially by avoiding 

sterilisation of resources. 

Lands and Surveys Department, Town Planning 

Department, Mines Department (Geological Survey) 

2) :-rousing 

Assessment of the re~uirements of the construction 

force and the permanent population. Some 

consideration should be given to the probable 

transient nature of the construction force and 

to minimise transient nature of the T.-rnrks population. 

Town Planning Department, Planning and Co-ordinating 

Authority, State Eousin0 Commission, Lands and 

Surveys. 

J) Education 

A study of present facilities, of projected demand 

and the ability to cater for it is required. 

Planning for this will obviously depend on decisions 

in other areas and hence is not in the front-line 

of the decision making parameterso 

Department of Education, Tertiary Education Commission 
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4) Health 

Similar to (3) above. 

Department of Public Health, Medical Department. 

5) Utility services 

Similar to (3) above except that the initial 

construction force will require services in 

advance of permanent installations eg sewerage, 

water, waste disposal etc. 

Department of Public Health, Public Works 

Department, Metropolitan Water Supply, State 

Electricity Commission, Main Roads Department. 

6) Recreation and cultural facilities 

These facilities will be in demand with the influx 

pf construction workers and the demand for 

quantity and variety will increase as the permanent 

population grows. The effect of the increased 

population on the surrounding areas and adjacent 

waters is part of the assessment required. 

Town Planning Department, Department of Environmental 

Protection (Conservation Through Reserves Committee), 

Lands and Surveys Departmento 

7) Local Government 

The sudden expansion in a particular area and 

the consequent demand for services will strain the 

resources of the relevant local authority. Some 

study of this facet will be required to ensure logical 

growth without undue social stress or economic 

inefficiency. 

Local Government Departr;;:::nt, State I·fousing Commissiono 
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CONCLUSION 

The preceding pages pose the environmental problems and 

suggest a scheme for a rational approach to their solution. 

The call is for a co-ordinated total approach based on 

collection of data, their interpretation and application 

to a design which will cater for the total environment. 



APPENDIX 1 

STATEMENT OF INFORMATION RELEVANT TO 

WESTERN AUSTRALIAN STEEL PLANT FEASIBILITY STUDY 

1. Participating companies or corporations in the Study total 13: 

Australian 2 

British 2 

European 1 

American 3 

Japanese 5 

2o BHP has accepted the prime task of carrying out the 

Feasibility Study with some participating companies 

undertaking planning of specific sections of plant where 

their expertise is of particular value. 

J. Overall policy matters are subject to determination by a 

Steering Committee comprised of senior representatives of 

participating companies with Mr. J. Anderton of B:-:.P as 

Chairman. 

4. The detailed progress of the study is undertaken by a 

Tec·:nical Committee on which most companies are represented 

and such committee advises and assists the appointed Study 

Director, Mr, D. Chaffey of BHP. Other BEP officers 

directly involved in the Study Group are Mr. E.R. Kennett 

(Engineering), G.R. Johnson (Finance), D. Bo:c (Planning). 

5. The Technical Committee is working to a target of completion 

of a report by the end of March 1975 

6. The study is directed towards determining the economic 

viability of a steel plant development which would achieve 

levels of output of scr,1i-finishcd product (sL::i.bs, 1Jlooms, 

billets) of cl,Jpro::ir;ia tcly .', ,0 million tonne in 1 <:81, 7 .O 

million tonne in 108'3 :,nd 10.0 p;illion tonne in 1986. 

If Kv;inana \vas Q~cepL1h1 c a,o the preferred site, co -sideration 

Hould be directed to ;ichi.cvin,'; an earlier corn~,iencerncnt of 

steelrrml,;:in[:'; from iron av,1ilahle from the c:~isti;1,-,; :)lo.st 

furn::::.ce. 



7. The three sites of Kwinana, Moore River and Pt. Hadland 

remain the prime sites for evaluation there having been 

no fourth site proposed to the Committee as being one 

which would rank with the above three under currently known 

economic conditions. 

Site inspections have been made, site data is now being 

correlated and it would be expected that a determination 

of the economically preferred site made at the next meeting 

of the Technical Committee scheduled for 28th October 

1974. 

8. The timing of such a steel development project is considered 

to be determined primarily by the time required for negotiatio1 

of the necessary agreements, the first major stage detailed 

engineering design, the ability to obtain the volume of 

site labour required and the rate of supply of equipment 

and materials both local and imported. 

9. Site Construction Labour is forecast to rise to an average 

level of approximately 4,000 from 1977 to 1980, and commence 

reducing from 1985. The degree of fluctuation above and 

below the average cannot be assessed until a detailed site 

construction programme is established. 

10. Operating and maintenance labour is likely to amount to 

some 8,000 to 10,000 employees by E:e final stage in 1986, 

and recruitment of a siviificant number would need to be 

underway in 1980, to have available in 1981 a ~rnrk force 

of the order of ',, 000. Again these figures are subject 

to more detailed appraisal. 

11. For a plant based on conventional blast furnace practice 

with its ovn co!ce ovens cu.paci ty and processin;:-;· of steel 

;iot proceeding beyond the serni-finisl1ed roduct stu.te, such 

a plant would be close to haL:nced in ener,r;y reC;_uirer,1ents 

with the exception of a substantial intake of oil in blast 

furnace injection if this practice is followed rather tl1an 

a gaseous hydrocarbon injection. Oil injection appears 

to be still commonly ;:ipplied in overseu.s practice in spite 

of l1ighly escaL:ited oil costs. :i:3y product fuels appe;:ir to 

be adequate for plant power ~eneration to the levels 



required of 200 to 240 MW. The BHP Manager Electrical 

Engineering would be available to discuss matters of 

electrical energy with Commission Officers. 

12. Water consumption for the steelplant stated in terms of 

Megalitres Per Annum for the three stages have been 

estimated at: 

Fresh Water 

Salt or Brackish 

Water 

4 ,0 MTPA 

12,470 

158,800 

7.0 MTPA 

21 , 710 

.'.309, 600 

10.0 MTPA 

.'.32, .'.340 

461 ,ooo 

Fresh water is make-up intake after applying maximum 

measures for cooling, clarification and recirculation 

within the planto 

Salt water is mostly used for condenser application as a 

once through useo 

The above fresh water requirement corresponds closely with 

previously advised estimates of 20/21 m.g.poto for plant use 

and we would assume that the appropriate requirements for 

a township would remain in the order of 10/12 rn.g.pot • but 

naturally dependant on the ratio of total popul&tion to 

work force which could vary widely according to location. 

1 J. :Raw material supply would appro:=ima te to the following: 

Iron Ore 7 :t-L tonne 1 2 m. tonne 17.5 M. tonne 

Coal (Dry Basis) J M. tonne 5 :t-L tonne 7.5 M. tonne 

Add 1 o-; for r,1oist1ire 

for freight pur1)oses 

Limestone 1 . 8 H tonne J M. tonne .'.i. 5 M. tonne 

Suitable local limcs • nds if locnted could substit11te for 

some li1Tiestone to e~:tent of: 

O,.~ :-L tonne 0.'35 M. tonne 0,:j M. tonne 

Other materials, ferro alloys, refractories, man~~nesc ore, 

etc o, to appro::imately I "O H" tonne o 



14. Vessel Sizes - While 165,000 DWT is considered for ore and 

coal in longer term, 135,000 DWT has been used as possibly 

optimum size in short term - other materials including 

export product in vessel size ranges 25,000/60,ooo DWT. 

15. Environmental Studies are being developed by BEP Manager 

Combustion Engineering with DEP with liaison maintained 

with Mr. N. Barker. 

16. Waste disposal has not been considered in detail. The 

Works will incorporate the best available technology 

so that liquid and gaseous wastes will be treated so that 

effluents and emissions conform to accepted standards. 

Some slag may be used in local markets eg as railway 

ballast and in road-making. However it is expected 

that most of it will be used for off-shore construction 

or for reclamation of off-shore areaso Other solid 

wastes may be incinerated or used as land-fill. 



APPENDIX 2 
s-::..TJ'-IMARY OF SITE FACTORS 

1 0 Location 

2. Site dimensions 

J. Site description 

KWIITANA 

42 km soutfi of Perttl. 

525 hectares (~JOO acres) 

including reclaimed 2.rea and red 

mud ponds. 

Flat industrial site - formerly 

coastal sand dunes; involves 

some reclamation of Coc~c::burn 

Sound and utilisation of former 

red mud ponds. 

4. Potential for Expansion Very-limited. 

5. Potential for Buffer Zones Verylimitedo 

6. Tidal Conditions 

7. Meteorology 

8. Harbour facilities 

9 • Water resources 

10. Transport 

Normal 1m, maximum 2mo 

Coastal regime but otherwise 

essentially similar to Pertho 

FPA area t·li th existing harbour 

sheltered by Garden Island; 

involves reclamation by dtu;:;ping 

in Cockburn Sound. 

Metropolitan resources. 

Adds to congestion and road 

pollution soutµ of Perth. 

11. Housing and infrastructure Based on metropolitan area. 

MOORE RIVER 

Sa ~snort~ of Pert~. 

N or:1inally s:10:rn c1s 800 :Cc.ect3_res 

(200 acres) ·Jit:Ci rorision To:c 

extension to 

Coa.stal san.d d"'c.L"'"l.es currently zon :::d 

rural and used for ~razing. Filling 

and levelling 0 10c::.ld be re::1uired. 

Could be provided. 

Could be provided. 

Expected to be similar to K,,1inana. 

As for Kwina..'1.a e:cc ept t=1e rainfall 

is slightly lower th2.n Perth. 

:-::arbour faci li ti es ·_,o -ld ::7 eed to be 

developed ~it~ consequent blasting, 

dredging and construction involvi~g off

s:1.ore dunpin'?,'. 

Metropolitan resources. 

Could take adva:n.tage o:f road system 

developing north of Perth. 

Would add impetus to development of 

north-west corridoro 

PORT ~:.:~EDLAND 

0 

H or.:i:r:ally 3:1.mr,1. as i+/6 i~ectares 

( 1200 acres) wi t11. ·::.rovisio:n for 

ac) • 

Port Aut~ority land consisting of 

mud flats, ~angroves and creeks. 

Extensive filling ~ould be re~~ired. 

Somewh&t limited. 

Could be provided. 

Coastal tropic regi~e; arhl area 

subject to c ones. 

Dredging and construction req~ired 

additive to exist :1arbour. 

Probably available froc ferso 

No logistical ~robleLls. 

Ex~ansion of South 5edland and 

adj s.cent areas. 



12. Environment (BHP 

comments) 

13. Site restriction 

14. Waste disposal 

15. Land alienation 

KWINANA 

A plant established at Kwinana 

would be required to observe 

strictly limitations on air, 

water and noise pollutiono 

Some tolerance can be expected 

from local residents but envir

onmental and conservationist 

groups are expected to resist 

establishment in this area. The 

waters of Cockburn Sound are 

attracting much attention at 

present. Government officals 

have indicated that reclaiming 

land in Cockburn Sound and 

dumping of works refuse on the 

foreshore is unlikely to be 

permitted. 

Restrained to 10 mtpa by 

presence of existing industry. 

Disposal of works refuse and 

slag would be a problem. 

Dumping of slag in Cockburn 

Sound may be possible but reaction 

could lead to prohibition. 

Minimal because Kwinana is 

already industrial and Cockburn 

Sound is FPA area. 

MOORE RIVER 

Adherence to general world standards 

with modern plant is expected to be 

acceptable in this area. There 2-re no 

iramediate neighbours to the site and 

controlled development will apply. 

Ample provisions can be made for green 

belts. 

No restriction on future expansion. 

It is expected that off-shore 

disposal will be allowed in this are2. 

Rural areas would become industrial ~nd 

PORT HEDLAND 

The e]dsting towns:1.ip and proposed ne-w· 

township uill need tc have special 

consideration. General 1.rorld standards 

-,1i th modern plant are expected to be 

accepts.ble. Some tolerance can be 

expected from local residents. 

Water-front area ~ill be licited to 

some degree. Expansion may re~uire 

re-locition of Goldsworthy railway. 

The need to fill low-lying are3.s and 

creeks will provide adequate area for 

slag disposal. 

This is Port Authority land reserved 

coastline would become harbour. Furt:1.er for ind~ts try and :-iarbour expansion 0 

areas of coastline and adjacent rural 

land uo~.,ld be needed for housing. A 

large buffer 3one (lig~t industry, 

recreation and green belt) would be 

required. 



APPENDIX 3 

BHP JUMBO STEEL PLANT 

ENVIRONMENTAL REVIEW 

The Review is not to be simply a list of characteristics o:f the 

existing environment and ef':fects which the pror.losal will have 

but rather should guide the reader through the process by which 

the decision was made to proceed with the particular proposal 

at the particular site. In addition to proposed safeguards to 

protect the environment the Review should sl:10-w m-1 awareness of the 

need for on-going research which will be necessary to ensure the 

proper management and control of environme:ntal matters associated 

with the proposal. 

The Review should take into accOlmt all environmental f'actors 

including those associated with social and d8mographic matters 

and include su:f:ficient data on costs and economics of various 

alternatives to allow assessment of' thes•.:, in the Light of' environ

mental factors. Where data is lacking t:hi.s ',;bould be clearly 

stated and any assumptions made on inadequate data should also 

be clearly acknowledgedo 

The following notes give guidance for the pric.para t:i.on of the 

½vironmental Review: 

1 o Summary - this section of' the Review she ,lei t·orm a self

contained document of perhaps 10 pages s lmmE.:.ris:i.ng the proposal 

and the conclusions of the Review" It h_ou1d answer, in summary 

form, the questions: why is the proposal desired?; what environ

mental advantages and disadvantages wi 11 the ;lroject have?; wh:c,t 

safeguards will be instituted to F"inimise the disadvantages?; 

what irreversible effects cannot be <, Cec11:H'ded? Q 

1 o 1 Report Structure - outline the ,'epcrt tructure as a guide 

to the reader to indic~te the flo~ o~ the decision

making ~rocess throu~h the Revie~·. 

1 • 2 Parties ae spans i ble - list the mernber 0
; or the consortium 

together with brief' details of theLr tructure and expertise. 



1.J Authorities Consulted - list the authorities consulted 

in preparing the Review. 

1.4 The Proposal - a short description of the proposal 

including ancilliary items such as trm.sport, services 

and housing. 

1.5 Environmental Effects - a summary of the environmental 

effects, both positive and negative, of the proposal and 

proposed methods of amelioration. 

1.6 Management - a summary of the further research and 

investigation required to ensure adequate environmental 

management of the projecto 

2. Project Description - a sufficiently detailed description of 

the project to give an understanding of possible interactions 

between it and the physical and human environmento The descrip-

tion should include ancillary developments such as transport, 

services, housing, etc, and give specific details of wastes 

and waste disposal to air, water and lando 

J. Project Justification - under the following headings the 

reasons for proceeding with the project should be discussed in 

terms of the Company, the region, the State and the Nation in 

decreasing detailo The detail should be such as to show 

appreciation for the broad National issues as well as the 

particular Company objectives. This section is not seen as a 

benefit/cost analysis, but rather a brief outline of economic 

and other considerations and constraints leading to the CDoice 

of the nroject at this time and place and should indicate 

that the broader i@plications are appreciated. 

J.1 Objectives - discuss t;;e objectives sought by the proposal; 

both the r.1aj or objectives and "spin-off" obj ec ti ves 

e171ployment, decentr;:disation, transport, etc) sho,1ld be 

discussed. 

J.2 Rationale - discuss the c;uestion: why proceed at this 

time, in this way, at this place?; include here deri1u..nd/ 

supply considerationso 



3.3 Implications - discuss the implications of proceeding 

and not proceeding. 

4o Alternatives - discuss the alternatives available to the 

Company in terms of sites and processes (including the 

alternative of doing nothing); discuss reasons for rejection 

of those rejected with a view to identifying a "short list" 

of possibilities for further analysis and discussion. This 

section should include a review of sites other than Port 

Hedland, Kwinana and Moore River such as Esperance, Albany, 

Bunbury, Geraldton or any other areas of the State. 

5. Existing Environment - for each of the areas identified in the 

"short list" describe and discuss the existing environment under 

the following headings. The depth and detail of these discussions 

should be only such as is adequate to give an understanding 

of the likely effects of the development upon the environment. 

More detailed data, where available, should be attached in 

the Appendices. 

5.1 Physical Environment 

5 0 1 • 1 

5. 1 • 2 

5. 1 • J 

Land form - (see 5.1 .J). 
Geology - (see 5.1 .J). 
Water - discuss those features of the areas with 

particular reference to works requirements and 

effluent disposal, water requirements, pipelines, 

power lines, road and rail links, etc. 

5.1 .4 Marine - discuss the existing marine environment 

particularly in relation to proposed port 

structures, cooling water, etc. 

5.1 .5 Meteorology - discuss the meteorology of the areas 

with particular reference to air pollution factors 

such as humidity, t em;:'lera ture inversions. 

5.1 .6 Flora - discuss the vegetation of the area with 

special reference to rare species; 

5.1 .7 Fauna - discuss the fauna of the .::i.rea. 

5.1.8 Ecosystem - discuss any interrelations of the 

physical environment not already covered. 



5.2 Human Environment 

5. 2 .1 Land Utilisation - discuss the present land use 

situation including industry, primary production 

{farming, forests, bee-keeping, etc), water 

catchment, recreation {active and passive), etc. 

5.2.2 Population Distribution and Structure - discuss 

the present population structure in the areas and 

areas to be affected by the proposed development 

and its ancillary requirements; include factors 

such as employment opportunities, recreational 

facilities, etc,. 

5.2.J Transport - discuss the present transport system 

and usageo 

60 Environmental Modification - discuss the positive and negative 

effects which the "short list" options and associated developments 

will have on the existing environment and, where applicable, 

the constraints imposed on the operation by the environmento 

6.1 Physical Environment 

6. 1 • 1 Land Form - discuss modifications which will be made 

to the land form, eg site levelling, rail cuttings, 

valley fill, etc. 

6.1 .2 Geology - discuss the geology of alternative sites 

with particular reference to waste disposal areaso 

6.1.J Water - discuss effects of the options in terms of 

surf2ce and underground water supply. 

6.1 .4 Marine - discuss effects on the existing marine 

environment vith reference to hydrography, fisheries, 

port construction and operation, cooling water and 

effluent etc. 

6.1 .5 Meteorology - discuss the effects of meteorological 

conditions on air pollution aspects of the options. 

6.1 .6 Flora - discuss effects in terms of the vegetation 

of the areas. 

6.1 .7 Fauna - discuss effects in terms of the fauna of 

the areas. 

6.1 .8 Ecosystem - discuss effects in terms of environmental 

interactions. 



6.2 Human Environment 

6. 2 .1 Land Utilisation - discuss the effect of the 

options and ancillary developments in terms of 

the present land uses. 

6.2.2 Population Distribution and Structure - discuss 

the effect of the added workforce on the social 

structure of the population, eg shift work, male/ 

female ratios, age distribution, effect on external 

populations, employment opportunities, etc. 

6.2.3 Transport - discuss the effects of various transport 

needs on existing transport facilities; public use 

of company roads and vice versa; commuter transport 

facilities, etc. 

6.2.4 Health - discuss the health aspects of effluent 

disposal to air, water and land including odours·, 

noise, aesthetics of the proposal. 

6.J Resource Commitment - discuss the effects which the steel 

works and its associated developments will have in terms 

of constraints on future use of the resources of the area. 

6. 3 .1 Land - what land areas are comr;1i tted by the develop

ment and what future alternative uses are available 

for land? 

6.J.2 Natural ~esources - what irreversible use is made 

of vegetation, animal, mineral and water resources 

and what alternative uses of these are then available? 

6.J.J Human Use and Appreciation - what irreversible use 

is made of areas of human use and appreciation 

such as tourisr;i, standing water, forest scenery, 

bushwalking trails, fishing, sailing, camping, etc 

and what alternative uses then reLlain? 

7. Choice of Steelworks Option - in view of the fore-going 

discussions and analyses of tl1e various options defined in the 
11 short list", s i•eci .fy the preferred options in terms of: 



7.1 Benefits and Adverse Effects - review the benefits and 

adverse effects of each of' the "short list" options and, 

taking also into account non-environmental benef'its and 

disbenefits, specify the perferred option or options. 

7.2 Safeguards and Research - discuss the saf'eguards and 

on-going research which will be implemented with regard 

to the specified o~tion, including details of f'urth~r data 

collection and analysis required to properly manage 

environmental aspects of the proposal. 

8. References - a detailed list of all references should be 

attached and the text should include references wherever 

applicable. 

9. Appendices - attach here any detailed specificat~ons and data 

such as lists of flora and fauna, detailed geological, hydrological 

or other studies, costs, flow charts, maps, etc. 
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