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Summary and Recommendations

Hismelt Corporation Pty Ltd propose to establish a Research and Development Facility at Kwinana to
prove the feasibility of a direct ircn ore smelting process capable of producing commercially saleable
iron product. The iron would uitimately be used as feed material for the production of steel preducts.
Hismelt Corporation Pty Ltd is a joint venture between CRA Limited and the Midrex Corporation of
LSA, which has been formedto manage the project.

The research facility will be constructed within the boundaries of the decommissioned Australian lron
and Steel plant (Figure A) under lease arrangements from BHP.

The proposed facility has an estimated capacity of 100,000 tonnes per annum and has been
developed from the results of seven years of research at a small scale pilot plant {15,000 tonnes per
annum) in West Germany.

The Authority notes that the proposal is for a research project and not a commercial opera t‘ s
expected o operate for a three 1o four year period during which the proponent will oberate 1 aumy
on an intermittent basis depending on test resuits. At the end of this period any new uses oi t? site

will require a separate referral for consideration by the EPA,

The Authorily set the level of assessment at Public Environmental Review. The eight-week public
review period for the environmental review commenced on the 6 November 1589 and ended on the 3
January 1990. Eight public and government agency submissions were received during this period.

The proponent provided ancillary information 1o the Authorily during the review period. This
information is includad in the proponent's reésponse 1o issues raised in the submissions. Fun

this, the proponent released some confidential licence and operating information assodiated with the
West German pilot plant to the Authority, The Authority acce ted this information
after inspecting the data considers that the West German pilot plant has successiul
its licence conditions. The pitol plant has recently been given approval to continue operai:on

O’J

The Authority considers that as a consequence of the environmental assessment process which
includes public, proponent and EPA interaction the original proposal has been iinproved. Experience
has shown this to be the case for many assessments, and the Authority considers this to be a strength
of the environmental impact assessment process as it Is practised in Western Austrahia.

The Authority has considered the Pubiic BEnvironmental Review and based on #1s own investigations,

the proponeini’s responses (o issues raised in submissions and other information provided bhoth by
the proponent and In the submissions, concludes that the proposal is environmentally accepiable,

Recommendation 1

The Environmental Protection Authority constders that ihe final proposal has
evoived from a process of interaction beiween ihe public, proponent and ths
Environmenial Protection Authority. The proponent’'s Public Environmental Review
identified a number ¢of poiential environmenial impacis for which management
commiimenis were provigded. The intent of manadement commitments is to ensure
that actions =are iaken o provent unaccepiable environmental impacis

i\ﬁii’
occurring or centinuing.

The Authority considers that the following aspects of the proposal had petential to
cause environmental impacts:

- suiphur dioxide and dust emission levels;

« pas and dust emissions from the process waste stack and secondary exhausi
stacks;

- on-site liguid waste i{reatment and disposal practices;

« stockpile and letty dust discharges;



details of sampling siles, times and frequency of reporting to the Environmental
Protaction Authority;

baseline data acquisition prior to commissioning the facHity;

testing of the liquid waste disposal system should include pH, turbidity, total
dissolved soiids, suspended solids and flupride as a minimum;

a commitment to modily the environmental management programme i the
Environmental Protection Authority considers it hecessary; and

a greenhouse gas audil,

The Envirohmental Protection Authority further recommends that the monitoring
resulis be available o the public.



Introduction

Hismelt Corporation Pty Ltd (HIsmelt) proposes to construct a Research and Development Facility in
Kwinana. The basis of the proposal is to prove the feasibility of a direct iron ore smelling process
capable of producing commercially saleable iron product.

The facility will be constricted within the boundaries of the decommissioned Australian lron and Steel
Plant under lease arrangements from BHP Steel International Group (BHF) (Figure 1). The Kwinana
region offers a number of advantages for this proposal including the availability of exisling services,
equipment and machinery from the decommisioned site. The site is surrounded by heavy industry and
has the potential of improving the general appearance of the area through a landscaping programme
and removal of unwanted plant equipment irom the site.

The primary objec!ive of the projac;t is io conduc‘t a research and deve'opment programme 0

Hnuafnhnr‘ =TI ol nnrﬂh Tl-xn r\lnn# waai il I-\n cmall in e iorn At hc\ frevm
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processing plants with an expected production capacity of 100,000 tonnes of iron product per
annum, A commercial plant would need to be capable of producing 2 minimum of 800,000 tonnes per
annum. ¥ successful the facility will undoubtedly be used by the proponent as an international
showpiece 1o help sell the process.

Another objective is to demonstrale the environmental benefits of the Hismelt process against
conventional ironimaking methods. These benefits wiil arise because ihe sinier planis and coke
ovens, and their associated atmospheric emissions (eqg. sulphur dioxide and particulate matier), are
not required it the Hismelt process,

The prnpg‘ ent expects the regearch programme for the Hlamelt process to take thres o four years.
Other uses of the facility may be co ngadprpﬁ at the end of the Hlsmelt programme. Such other

activities could, amongst other options, lead to an extension of operalions on the site at a later date.
The proponent wiil be required to advise the Authonty, of its inlentions prior to any decisions baing
made.

A Public Environmental Review (PER) wag released for public comment for an eight-week period
which began on 6 November 1989 and ended on 3 January 1980. Eight submissions were received
in response fo this Public Environmental Review. Six were from government and local government
agencies, one from the Conservation Councit of WA and one from a member of tha public (Appendix
4],
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The facility is expected to operate for varying periods of time during which research information will be
collected and assessed. This information is then used fo define the operating parameters tor the next
operating period.

Due to the research nature of this project the operating parameters of the plant can be expected i
alter. This may also involve changes 1o the plant design. The prononent will be required, through the
warks approval and Bcence conditions as sst under Part V of the Ervironmental Protection Ad, o
advise the Authority of these changes prior to their implementation.

Hismeh has an agreement with BHP o remove all Hismelt equipment and modifications not required
by BHP at the completion of the project, and to leave the site as near as practicable in the condition it
was in when made available to Hlsmelt.



2.2 Need for the proposal

Commercially viable iron production operations currently take advantage of the economies of scale
associated with large single blast furnace installations with annual iron production capacities of up to
three million tonnes per annum. The capital cost of such large instaliations and the need to provide
associated infrastructure can be prohibitive, particutarly for developing countries.

Cther iron production operations can make use of scrap steel. However, utilising this technology is not
always feasible due to the constraints imposed by the geoagraphic availability of raw materials and
energy, and the quality of available scrap metal.

The Hismelt process has the potential to change accepted processes in the ironmaking industry and
lead {o a more efficient siee! industry, using tess capital inlensive plants and g wider range of 1ow cost
raw matenals (eq. non-coking coais) than is currently the case.

2.3 The process

Raw materials will be stockpiled onsite. lron ore, coal and limestone will pass through a drying and
grinding process before use. A pneumatic conveying system will be used in transferring the ground
material o the process area.

The ironmaking process wili take place in a smeit reduction vessel where reduced iron ore, caicined
limestone and coal would be injected into molten iron. A process flow diagram is provided as Figure 1
in Appendix 3.

. . . . o ; .
An air pre-heat system will heat cold air 1o a temperalure in excess of 10007C. This can be achieved by
the use of hot blast stoves, fired by natural gas or recovered clean process off-gases.

The molten iron and slag {impurities removed from the iron ore and coal, combined with lime) will
periodically be tapped from the smelt reduction vesse! and separated. The iron will be collected and
wransferred 1o a de-suiphurising station for freatmeni. The de-suiphurised iron wili provide a higher
guality product. The iron would then be transferred to a casting plant and cooled.

PR S

An advaniage associated with this process is the recovery and recyeling of clean process off-gas. in
utilising this off-gas for the pre-reduction systermn and hot air blast system, the proponent expects to
achieve significant reductions in energy requirements, consequently conserving natural gas and
other fuels,

]
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2.4 Site location and availability of services

The proposed site is bounded by the Kwinana power station fo ihe norih; a petroleun refinery {o the
south-west, and a liquetied petroleum gas plant to the south-east. Cockburn Sound ligs to the west
{Figure 1).

The discharge of sulphur dioxide and dust by all industries operating in the Kwinana region will be
controiied by the Environmenial Protection Policy for sulphur dioxide and dust in the Kwinana region
{EPP) currenily being deveioped by the EPA. This document was availabie for public review and
comment up fo 30 March 1980, The implications of this EPP for industry and the Hismelt proposal is
explained in Section 5.2,

The proposed site is owned by BHP and wili be leased fo Hismelt for the duration of the projeci. The
existing shipping facility would be used fo transter iron ore, other raw malerials and finished product.
BHP will co-nrdinaie and operale the imporn/export activities associated with the Tacility.



3.2 Operational phase

The proponant has identitied a number of waste discharge poinis \rzguri} 21 that «
fanagement o prevent an unaccepiable environmenial mpact occurdng, The procsss o
the research Taciily is desoribed in Seclion 2.3 am‘ “age 1 in Appendix 3, ,e»gﬁ ich cordaing 2

diagram of the process and #s wasie ri:s;mz,:maa poinig. The following sub-sections, (al o {8}, desoribe
de

the proponent's intended management mathods
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Figure 2: Drainage and wastewater freatment. {Source:

public review period).

Proponent’s response 1o issues raised in the
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and amended commitments made in response to issues raised by the EPA and in the public and
government agency submissions.

5.1 Introduction

The EPA has identified the following aspects of the proposal as those with the greatest potential to
cause unacceptable environmental impacts: stack emissions including suiphur dioxide and particulate
matter; solid and liquid waste disposal practices; stock pile and jetty dust discharges and the cooling
water discharge to Cockburn Sound.

The proposal is sited within an industrial zone and will utilize much of the infrastructure of the existing
steel plant. The research facility will be relatively small and it will not load Cockburn Sound with
nutrients. Given that other wasie discharges will be contrelled through an Environmental Management
Programme the Authority concludes that the project wouid not have an unacceptable environmerital
impact.

The EPA considers that the above issues can be managed by the proponent and that the proposal as
described in the Public Environmental Review is acceptable. Thig is subject to the commitments given
by the proponent {Appendix 1), responses to the issues raised during the public submission period

{Anpendix 3}, and the Authority's recommendations in this report,

The Environmental Protection Auihority considers that the final proposal has
evolved from a process of interaction between the public, propenent and the
Environmental Protection Authorily. The proponent’s Public Envirohmenial Review
identified a number of potential environmental Impacts for which management
commitments were provided. The intent of management commitments is to ensure
that actiong are taken to prevent unacceptable environmental impacts from
accurring or continuing.

The Authority considers that the ipllowing aspects of the proposal had potential o

cause environmeniai impacis:

- sulphur dioxide and dust smission lavels;

« dgas and dust emissions from the process waste stack and secondary exhaust
stacks;

« on-site liqguid wasie irealment and disposal practices;

= siockpie and jelty dust discharges;

- siockpiie waier fun-off; and

- the cooling water discharged to Cockburn Sound.

The proponent has made commitments for these issues 10 prevent or imanage
environmental Iimpacts. Where appropriate the Authority has made further
recommendations in this report.

The Environmental Protection Authority concludes that the proposal s
environmentaily acceptabhle subject o i proteeding in a manner consistent wih the
Public Environmenta! Review, the commitments made by the proponent in
Appendix 1, responses 0 issues faised in the submissions as detailed in Appendcix
3 and the Envirohmenta! Protection Authority's recommendations in this Reperi



facility commence operations before the EPP becomes law, then an interim approval for operation will
be provided.

The Authority considers that given the preceding discussion a recommendation for the control of
sulphur dioxide and dust emissions is appropriate. Accordingly the Environmenta! Protection
Authority makes the following recommendation,

Recommendation 2

The Environmental Protection Authority recommends that maximum sulphur dioxide
and dust emission leveis should be set as a condition of Works Approval and
Licence under the Environmental Protection Act (1988) and be consistent with the
intent of the draft Environmenta! Protection Policy for suiphur dioxide and dust in
the Kwinana region. When the Environmental Protection Policy has been approved,
emission ievels will be revised as necessary io conform with the Policy.

5.4 Solid and liquid waste disposai

In response io issues raised in the public submissions and others raised by the EPA| the proponent
revised the solid and liquid waste disposal system as described in Figure 2 in Appendix 3, of this

A major consideration in assessing the proposal is the satisfactory preparation and implementation of
an environmental management programme that will contam move details for the new solid and liguid

The environmental management programme will also include other requirermnents which are subject io
on-going assessment in order to ensure that the proposed management methods continue to protect
the environment eq. monitoring of noise and off-site dust, sulphur dioxide emissions and cooling
water discharge. Accordingly the Authorily recommends the following:

Recommendation 3

The Environmental Protection Augthorily recommends that prier to commissioning
the research faciiity, the preponent submits, has approved and subseguently
implements an environmental management programme for ail waste dighosal io the
satisiaction of the Environmenis! Protection Authority.

This programme should include, but not be limited to, the following issues:

« schid {siag anc fiiter dust), liquid (pond overflow and storm water run-off) and gas
emission {wasie stack) monitoring, dispesai and managemeni methods;

- details pf sampling sites, times and frequency of feposting 10 ihe Envitonmental
Protection Authority;

« baseline data acquisition prior fo commissioning the faciilty,

« testing of the liguid waste disposal system shouid include pH, wibidity, total
dissolved sclids, suspended solids and fluoride as a minimum;

- a commitment ip modily the environmeantal management preogramme if the
Environmentat Protection Authority considers it necessary; and

= & gresnhouse ¢as audit,

The Envirormmenial Protection Augthorly furiber recommends that the moniioring
results be available to the pubiic.

—
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"The assimilative capacity is defined as the capacity of the receiving environment to absorh waste
without causing long lerm damage. While the assimilative capacity provides an upper limit to
permissible levels of waste discharge, the Authority believes that any unnecessary consumption of
the assimilative capacity is undesirable and that poliuters would be expected to use all reasonable and
practicable means te minimise waste discharge to the environment.”

Environmenta! protection policies, and the concepts of assimilative capacity and beneficial uga can
each be effective management methods, but in combination they act in a synergisiic manner. This
approach demonstrates the importance that the Authority has placed on protecting the Kwinana
region. Accordingly, any new development in the area would need to achieve a high standard of
environmentai control.

Commitments

Commiimenis made by proponents are s means of assuring the Authorily that
proponenis have considered all of the environmental issues associated with thelr
proposal and are willing fo accent responsibility for the managemeni of any
potential environmenial impacis caused by their proposal, The Authorily's
preferred format for comimiiments Is explained below,

Where an environmenta! impact identified by the propenent has the potential to
goour, the proponent should address this potential Impact with 2 commitment o
rectify & or manage it. Whore gonropriate, the commiiment should  include:

oy ma B, Whore EEEN
«  who wili d0 ihe work;

« what is the nature of the work;

+  when the work will be carried ocut;

- if appropriate where the work will be carried out; and
= to whose satisfaction the work will be carried outl,

The form and substance of appropriate commitmenis can be seen in recent EPA

assassment reports eg. Bulieting 410 and 417.

Commitmenis shouid desirably be Individually numbered and coliated info a section

of their own in the document fo facilitate their iranstfer into Ministerial conditions

which are legally enforceable.

Gurﬂmumems aiong are not sufficient to gain environmental approval. Proponsnis must demonstrate
1 their envirormental doaumenta\:ion that they have fully considered ab poiential environmental

émpacts of their proposal and will prepare and implemant an acceptable environmental management

programmes.

Where t be struchired so thal they can be closely moniiored by the
ya‘-::»f;;«:;r Wd ¥ ] 'mmnaies_e agancy, normally the Environmenial Fﬁmmchnn
Authority, By hﬂ proponent monlte.lng its own commiimenis, agencies such as ihe &FPA can makeg

A G
better .JSG o‘ their limited resources. The :itmg function will be undertaken by an appronriale
governmert agency or by EPA.

Requiring commitments to be auditable is necessary to ensure that the managemenit and moniforing
requirements of the commitments are heing properly perfermed. The responsible body for the
auditing function also needs the powers to be able to ensure any changes H considers necessary are
implemented. 1t is for this reason that commitments should be made "o the satisfaction of" the EPA or
a gavernment agency with responsibility for management of the refevant aspect of the envirenment.

be no unaccepiable environmentat impact. The Authority will consider that commitment based on its
view regarding the accentability of the proposed value. For example:

Alternatively the nrononent may probose a quantifiable vahie in a commitient to ensure that there will



Appendix 1

Consolidaied list of commitments made by the proponent



MAJOR RESEARCH AND DEVELOPMENT FACILITY

LIST OF CONSOLIDATED COMMITMENTS

The following ls a consolidated list of commiiments which have heen made by the
Proponent to mansge any potential environmental impacts sssociated with the Major
Research and Development Facility at Kwinana.

Commitments 1 to 4 and 7 to 12 are as originally stated in ithe Public Environmentsl
Review. Commitments 5 and & hsve been modified in response to public review
comments, These commitments are prasentsd below:

o

Commitment 3

The Proponent commils (o preparing and subsequently  implementing an
Environmental Management snd Monitoring Programme prior toc construction of
the Major Research and Develepment Facility as Kwinans, that will include:

- datails of paramerérs o be monitorads

- an lnitial baseline gampling period;

= sampling sites and times;

- reporting arrangsments to the Environments! Protection Authority; and

- & commimment o modifly the mansgement programme, i necessary, o reduce
the lmpecr of poliction

All of the above will be determined in consultation with the Environmental
Protection Authority and other relevant governmment authoritiss

Commitmen: 2

Continuously during the operation of the Major Ressarch and Development
Facility at Kwinana, the Proponent will underiske resi~time monitoring of stack
emissions for sulphur dioxide and o] suspended particulates,  Should the
emission monitoring  programme  indicste thet  the Maior Resesrch  and
Deva‘lgpmﬁm Facility is gyr*smm% pepentable alr quality sriearls far sny smisslon,

then the Proponent will undertake 1o raview and reduoce thess emissions.

Cr;;'_ﬁ_’xgﬁi_gmem 2

Should dust from the Major Hessarch and Development Facllity excesd scceptabls
alr quallty criteria in areas beyond the plant boundary, then the Proponent will
underiake 10 review and reduce dust smissions,

Commitment 4

The Proponent will co-operste with the Aronmental Protection Authority o
assist in achieving the air quality f_fsbgective;s thar tha Froponent undersiends will
be incorporated in the Eavirommenial Prowection Poliey for the Kwinans ragion,

Commitment 5§

During esch chlorine dosing period throughout the operation of the Major
Research and Development Facility, the Proponent will collect and analyse
seawater samples near the cmm@ watsr discharge besch outdall for residual
chlorine. Should the menltoring programme  indicate that the total residual
chlorine levels esxceed goceptable water f;a;alirv eritevion (Gug/l per zly month

211G/l
average and  10ug/l, for m‘*}' single reading bayvond the feagonable zone of
influence of rhe beach outfall, then the Proponent will undertake (o reviaw dandg

reduce the residust chlorzm zevelg,



In response to comments received during the public review period, the Proponernt has
made the following sdditional commitments

Q

¥

o

Commitmeant 13

The Proponant will consult with the relevant authorities including the Town of
Kwinana to determine appropriate approvals/procedures for any sxtension of
activities bayond the scope of examining the feasibility of the Hismelt direct
iron ore smelting process.

Commitment 14 7 7
The Proponent will ansure that ths Hlsmelt plant i3 operated as
Department of Mines regulations.

Commitment 15 o
The Proponent will take the following actions to improve the aesthetic appeal of
the Hlsmelt isase ares:

- design and build new buildings to current industrial standards; and
- implement a jandscaping programme n consuitstion with the ownasr of ths
gsite {(BHP) snd ihe Town of Kwinana

Commitmeant 16

The Proponent is conducting an environmental audit which is scheduled for
completion pricr to ithe commeéncement of sité works. The sudit will establish
the baseline groundwster quality of the sile.  Monitoring bores are being
agtablishad which will enable ongoing monltoring of groundwater quality (see
Commitmeant 173

Commitmant 17

The %’rogmnen: will underiaka & monitoring and mansgement programine for solld
waste disposal,  This will incorporate an appropriate drainsge and wastewater
treaiment systam 1o manage potentially contaminated leachates from raw material
sicokpile or solid waste dizposal aress.

Groundwater quality downstream of these aress will be sampled at raguler
intervais. The dreinage snd wastewaster treatment system will alse be inspected
regularly and properly maintained

20

Commitment 1

iy sesid 1§ E T T RN AP R L T O T AR S T 5 4 H i

The Progongntl will Implement & waler resourcos mansgemsnt plan o snsurs ihat
=t £ - :

the consumpiion of water is minimized



Appendix 2

Questions to the proponent raised in the public and
government agency submissions



General issues
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12.

In the event the proponent expands the operation or alters it for other purposes at the end of
the projected life of the Hismelt proposal, (ie. 3 o 4 years) what action will the proponent take to
ansure the public is advised of its plans before any changes are marde?

The proposed plant will be defined as a minesite and subject {0 the Department of Mines
Regulations. Will the proponent commit to ensuring the plant is operated as per the Departiment
of Mines Regulations?

Have investigations of the site been conducted to determine if there is any contamination from
previous operations? If not will the proponent commit to an investigation before any site works
commenca and 10 an assessment of any associated environmental impact if contamination is
present?

D

Did the woponent consider other sites for the Hismelt plant? I 5o where were they, and why
were they ruled out?

ubrnissions asked that the pr@ponem more fully explain the Hismelt process to include more

o E nnnnnn mpred apes el g
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(o Ny

The proponent shouid supply information about the performance of the West German pilot
plarit to support this proposal.

What gas, liquid and solid discharges ware monitored at the West Gorman pile! plant? What tesis
were ¢a med out on these discharges and whal were the results? H results were generated, did
the governm and authorities in Germ many roeview them and # go, what were thaeir comments?

Wil there be any unacceptable odours from the operation of the plant? (eg. from the burning of
coal at high temperatures)

Does sub-contracting of the port operations by the proponent 1o BHP, mean that the
proponent cannot be held responsibie for any dust generated at the port from the loading or
uniocading of ships carrying raw materials for the plant? if so has BHP indicated to the
Environmental Protection Authority that it will be responsibie for such activity?

s the proponsnt confident that the project will not catse any unacoeplable environmental
impacis or are they unsure of the process?

f the proponent is confident that it will not cause any Jraccep*an e environmenial impact, why
can't it make legally binding commilments o cover each potential anvironmental impact?

Why has the proponent not wrilten its commitments in the format provided by the
Environmental Protection Authorily as detailed in the guidelines inciuded in the Public
Environmenial Review?

Management issues

14.

i5.

16,

17.
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Wil the Fopof nent relpage the results of nagement nrogramme

Wili contingency response plans be included in the Environmental Management Programme i
ensure that corrective actions can be taken as soon as possible in the event of a plant tailure or
complaints about operations?

Wiil the proponent commit to prepare and implement a landscaping plan for the site to the
satisfaction of the Town of Kwinana?

What actions wili the proponent take o improve the aesthetic appeal of the site lor commuters,
the workiorce and people using Cockburn Sound?

Will the Envirnnmental Mananement Programme cover the solid wasta disposal sifes?



Solid waste issues

34.

35.

36.

Will the solid waste {ie. molien siag), generaied by the plant be contaminated with metals
assodciated with conventional biasi furnace stags such as manganese, chromium, cadmium and
tlead? If not why not?

The PER indicates that the solid waste for disposal at the dumps will have ng adverse
environmental impacts. Isn't the solid waste susceptible to weathering and breakdown with the
resultant release of metals to the environment?

Mass balance calculations based on data from the Public Environmental Review indicate that
more than 80 percent of the added fluoride is not accounted for as either wasis or product. Can
the proponent account for the rest of the fluoride and explain its associaled potential
environmental impacts?

Does BHP have approval to use its site for solid wasie disposal? ¥ 5o does BHP or the
proponent have a management programme o ensure that they are not contaminating the
Cockburn Sound environmeni?

Water resource issues

38.

Saf
39.

40.

Will the proponent commit to a water resources managemeant plan 1o address the potential for
recycling; water treaiment to improve recyciing; and the use of groungwater and its impact on
the groundwater quality {eg. salt waler intrusion) and the Cockbumn Sound envirsnment?

ety issues

Will the Emplovee Satety and Emergency Response Plan inciude specific contributions by
Hismelt 1o the development of the Kwinana Integrated Emergency Management System?

Will the proponent accept the advice of the Fremantle Harbour Master on the screening/re-
siting of lights to reduce the possible effect of area lighling on navigation in the Sound?



Appendix 3

The proponent's response to issues raised in the public review
period
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3 April 1890

EFrnvironmental Protection Authority
1 Mount Street

PERTH WA 6000

Attention:  Mr S Watson

Dear Sir

RESPOMSE TO SUBMISEIONS
MAJOR RESEARCH AND DEVELOPMENT FACILITY

FOR
BIRECT IRON ORE SMELTING

AT KWINANA

Enciosed please find a copy of the document entitied "Response to Submissions, Major

Research and Development Facility for Direct Iron Ore Smelting at Kwinana".

The document comprises replies to guestions resulting from public review of a Public
Environmental Review {(PER), over the period from 6 November 1989 o 3 January
1990. A report entitled "Dissipation of the Hlsmelt Cooling Water Discharge at
Kwinana, Western Australia" by Dy € J Hearn of the University of New South Wales,

is forwarded separately to this document,
Please do not hesitate to contact us should you require further information.

Yours faithiuiiy

DAMES & MOORE

{:} -1 T - .
Cad e A e G Aelin, ot S

D K Blawchiord
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RESPONSE TO SUBMISSIONS
MAJOR RESEARCH AND DEVELOPMENT FACILITY
FOR
DIRECT IRON ORE SMELTING AT KWINANA

1.0 INTRODUCTION

Hlsmelt Corporation Pty Ltd (Hismell) proposes to establish a Major Research and
Development Facility on a site within the Kwinana industrial region, 40km south of

Perth. In November 1689, Hlsmelt made available for public review a Public
Environmental Review for this project in accordance with the provisions of the
Environmental Protection Act {198%)

The Public Environmental Review was subject to a2 ight week public review period,

from 6 November 1989 1o 3 January 1990, Eight 5ubmission_ in total were received,
submissions, and & summary of

inciuding both governmént agency and general publi
these submissions was forwarded to the proponent.

o

raised in the public submissions, covering a
ing and manasgement, gas emissions, lquid

Thiz document responds (o foriy qnesuc 18
itor
waste, cooling water, solid wasie, water resources and safsry,

- ok
wide Ia."ﬂ‘“ of  issues a:u!u:slug m,:“:‘_:’_'i

2.0  PROPONENTS RESPONSE TO QUESTIONS

2.1  GENERAL ISSUES

Question I: In the event the proponent expands the operation or alters it for
other purposes at the end of the projected life of the Hismelt
proposal, (ie. 3 to 4 years) what action will the proponen: take o
ensure the public is advised of iis plans before any changes are made?

Reply: The Hlsmelt Corporation is seeking approval to examine the feasibility
of the Hlsmelt direct iron ore smeiting process. The prom-wnt will
consull with the relevant authorities including the Town of Fwinana 10
determine appropriaie approvals/procedures for any e.!u..sion  of
activities beyond the scope of this task.

Question 2: The proposed plant will be defined as a mine site and subject to the
Department  of Mines regulations. Will the proponent commit o
ensuring the plant is operated as per the Department of Mines
regulations?

Repiy: Yes. The Hismelt plant will be opersted as per the Department of

Mines regulations.

Question 3 Have investigations of the site been conducted io determine if there is
any contamination from previous operations. [f not will the proponent
commil 1o an investigation before any site works commence and fo an
assessment of any associaied environmental impact if contamination is
present?



Question 7:

Reply:

Question 8

Reply:

Question &

Reply:

Question

Reply:

10

What gas, liquud and solid discharges were monitored at the West
German pilot plant?  What tests were carried out on these discharges
and what were the resuits? I results were geperated, did ihe
government authorities in Germany review them and if so, what were
their comments?

The pilot plant in Germany operates under the Federal Emission
Protection Act of the Federal Republic of Germany, the Landratsamt,
Amberg~5Sulzbach, Postfach 1754, 8450 Amberg. Emissions from the
pilot plant conform to the sirict guidelines reqguired under German
law. Liguid metal is returned to the Mayhutte Steelworks and slag is
disposed of in conjunction with Maxhutte blast furnace slags. There
are no fluorochloro hydrocarbons or fluorides emitted {rom the pilot
plant.

The operating licence for the pilot plant was renewed in Juns 1989
through until the end of 1990.

Will there be anv unacceptable odours

Y o
cep from the operation of the

plant? {eg from the burning of coal at high temperatures)

No, there will be no unacceptable odours {rom the burning of coal
Coal combustion and reaction within the Hlsmelt process is completed
at very high temperatuie. Combustion of coal is complete within the
process to CO, CO,, H, and H,O0. Odorous organic ¢empounds are
not formed.

Does sub--contracting of the 7" operations by the proponent to BHP
mean that the proponeni cannoi be held responsible for any dust
generated at the port from the loading or unloading of ships carryving
raw materials for the plant” H so, has BHP iodicasted 1o the
Environmental Protection Auth-- that it will be responsible for such
activity?

BHP will, by contract, be responsible for the environmenial aspects of
raw material unloading

BHP are the owners and operators of the raw material unloading
sysiem, Hismeit will be coniracting with BHP to discharge raw
materials from ship and deliver such materials o stockpiies using
existing equipment. As indicated in section 4.8 on page 26 of the
Public Environmental Review, dust generation at the unloading facility
will be controlied a&s required by applying water from the existing
reticulation system.

Is the proponent confident that the project will not cause any
unacceptable environmental impacts or are they unsure of the process?

The proponent has the utmost confidence that the project will not
cause any unacceptable environmental impact. This confidence is based
on seven years of research and development on the Hismelt process.



Reply:

Cuestion 15:

Reply:

Question

Reply:

16:

(]

The Environmental Monitoring and Management programme  will
incorporate & number of features 1o ensure that appropriate corrective
action is taken in response (o emergency situations or environmenta)
impacts:

o key process parametiers will be monitored continuously in real
time;

0 the plant will be designed to appropriate standards; and

o trained workers will be on site at all times.

Environmental Contingency Response Plans

Hismelt will include the following contingency response plans in the
Environmental Managemeni and Monitoring programme (as detailed in
Commitments 2, 3 and 8 of the FPublic Environmental Review):

0 the proponent will respond to complaints about air, noise and
dust as soon as possible and underiake to review and reduce
emissions in the unlikely event the facility exceeds acceptable
quality criteria.

Emergency Contingency Response Plans

As detailed in the Public Environmental Review (page 59), the
proponent will include the fcollowing Emergency Response Plans:

0 prior to start-up of the Major Research and Development
Facility, the proponent will develop an Employee Safery and
Emergency Response Plan for the Major Research and
Development Facility as part of its operations manual.

the proponent  will participate in  and contribute o the
development of the Kwinana Integrated Emergency Management
System.

0

Wiil the proponent commit to prepare and implement a2 landscaping
plan for the site to the satisfaction of the Town of Kwinana?

As discussed on page 37 of the Public Environmental Review, Hlsmelt
has commiitted to implement landscaping on the Hlsmelt lease area.
Landscaping will be discussed with the owner of the land, BHP, and

with the Town of Kwinana,

What actions will the proponent take 1o improve the aesthetic appeal
of the site for commuters, the workforce and people using Cockburn
Sound?

As discussed in the Public Environmental Review (section 7.6 page 50),
the proponent will take the following actions to improve the aesthetic
appeal of the site:

o} design and build new buildings to current industrial standards,
incorporating eppropriate cladding and
o impiement a landscaping programme,

In addition, some of the old facilities on the leaze will be demolished,



Question 21:

Reply:

What are the failure modes leading to a major less of confinement in
the off -gas system and are there any off—site implications [rom such a
loss of confinement?

During normal operations, the off-gas system is maintained under
pressure to prevent air from leaking in to form a combustible mixture.
During start-up and shut-down, nitrogen gas purging of the off-gas
system will be carried out to prevent a combustible mixture being
formed.
Two failure modes which might lead tc 2 majer loss of confinement in
the off -gas system have been discussed in section 5.2.3 of the Public
Environmental Review. These are

the smelt reduction furnsce, and
excessive wearing of the refractory lining ol the pre-reduction
cyclones,

Q
O

— cririeari An
vVer—pressurisalio
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The former would be prevented by instailation  and  regula
maintenance of a pressure reliel amd gas handling svstem.  The latter

2
4
would be prevented by regular monitoring of the extent of wearing

Off -gas leakage from the flanges and rotary valves of the pre-
reduciion system and the off-gas handling system would have the
potential to cause injury to plant personnel through asphyxiation or
fire/explosion, however these would be local events and would have no
off —site implications.

A number of design features and precautionary measures would be
implemented  to minmimise the risk of injury to plant porsonnel, as
foliows:

o carbon dioxide moenitors would be deploved to dotoog leaks

G breathing apparatus would be availabie;

0 access would be restricted [rom these areas, and

o fire/explosion proof electrical equipment would be comploved in

these areas.

Failure of the off-gas duct work is unlikely because of the robust
construction, which includes refraciory  lining, ¥ failure did ococur,
the release of hot gas might cause a flare at the point of rupture,
Since the excess pressure in the off-gas system will be only 2 barg,
this flare would be smail. Personnei would have ready access 1o
safety equipment, as described in section 5.2.3 of the Public
Environmental Review. Operations would be shut-down or maodified 1o
allow repairs to be made. There would be no off-site implications
except for a very minor and brief additdonal load of dust and carbon
dioxide.



Reply:

Question 25:

Quantities of sulphur dioxide and carbon monoxide expected 10 be
emitied over a three year period are given in Table 1 of the Public
Environmental Review, Quantities of carbon dioxide that can be
expected to be emitted from the plant are as Icllows:

HOURLY ANNUALISED CAPACITY
RATE 1991 1962 1993
{(1250hr) (3375hm {5000hr)
Carbon Dioxide (i 50 64,000 175,000 240,000

The term ‘annualised capacity’ reflects the research and development
nature of the Major Research and Develo t
operation of the facility would increase {r

5000hr at full scale.

The Western Australian production of carbon dicxide due o use of
fossil fuels has been estimated o be 22 million to 2 f
which the manufacturing industries contribute 5.2 million tonnes p
annum (adapted from : "Addreszsging The Greenhouse Effect”, WA,
Greenhouse Co-—ordination Council, 1989).

The HIlsmelt maximum annualised carbon dioxide emissions of 240,000
tonnes per annum would be approximately 1 percent of the siate's
total carbon dioxide production.

Trace amounts of nitric oxidr -~nd nitrogen dioxide (NOx> may be
found in the gaseous emissions although these gases do not persist
iong in the atmosphere and hence do not contribute 1o the Greenhouse
Effect.  Nitrous oxide (NZG} i+ ~oegidered to be a Greenhouse gas, but
is not a product of combust--- and would not be present in the
Hismelt emissions.

Given the release of the IUnvironmental Protection Policy for the
Kwinana region for sulphur dinvide and particulate matter, why does
the proponent not intend (o use scrubbers o reduce the sulphur
emissions?

The use of scrubbers to reduce the emissions of suiphur dioxide has
not been planned because the predicted suiphur dioxide groundlevel
concentrations resulting from the proposed plant are well below the
Environmental Protection Authority draft guidelines and well below
internationaily accepted levels

As indicated in the response to question 19, the proponeni has given a
commitmeni 1o co-operate with the Environmental Protection Authority
to assist in achieving the oblectives of the Environmental Protection
Policy (Commitment 4



Question 28:

The guantity of heat discharged by Hlsmelt will be moderate compared
to other discharges in the region. For example, discharges from the BP
refinery and the Kwinana power station, compared to that from
Hlsmelt, are:

YVOLUME OF DEGREES HEAT
DISCHARGE ABOVE
AMBIENT
(m3/sec) o (MJ/sec)
Hlsmelt 2.4 4 A0
BF Refinery 3.6 10 150
SECWA/Kwinana 39 7 280

The cumulative environmental impacts of chiorine will be nil since
chlorine itself deces not accumulate but is instead quickly destroved,
either by reaction with organic maiter in ithe water or by photolysis
to chioride ion and oxygen.

The reaciion of chiorine with organic matter, including the algae and
other organisms growing on heat exchanger surfaces, will produce some
organo—chlorine compounds. Most of the chiorine which reacts with
algal cells will form chloramine—iype compounds by reaction with
amino groups or the nitrogen in DNA or RNA bases. These compounds
decay to forin chloride ion, and other simple substances such as
carbon dicxics. ammonia and chlorine—free organic compounds. Reaction
of chlorine «ith lysed cell material is likely to result in formation of
traces of  trihalomethane compounds, probably  bromoform  and
bromochlorormethanes because of the high bromide content of seawater.
While thror  compounds, and  chloroform, are  suspected human
carcinogen. ;. chlorinated drinking water, they do not accumulate in
aguatic orpsems and so present nc health or environmenial hazard in
seawater. oo.s2 of these compounds will be destroyed by microbial
action in the seawater and the remainder will volatilise from the

1

waier 1o il atmosphere,

Is the commitmeni to mainiain Ehs* cooling water discharge level for
tntal  recidual chlorine  realisti Past experience indicates that a

ams ner Iitre must be maintained 2t

resudual level of 200-500 microgra r
ective anti—{ouling

if
the outiet of heat exchangers for eff

The Public Environmental Review indicates that the levels of ol
residual chlorine that would occur in the cooling water discharge into
Cockburn Sound would be below the most stringent guideline which
specifies that no six month average is !0 exceed 2 micrograms per
litre and that no single reading is 1o exceed 16 micrograms per litre
(page 48). The proponent believes thai these levels are achievable for
the following reasonu



Question 32

Reply:
Question 33
Reply:

Given that stormwater run-off Irom stockpiles has a potential to
contain elevated levels of sulphur, fluoride and be acidic, why doecsnt
the proponent install a synthetic membrane in the settling pond and
provide some pre-ireatment of the waste liquid before it reaches the
Sound?

As indicated in the response to Question 30, rainwater runoff from the
coal stockpiie would be channelled into a sealed settling pond, and
either recycled feor dust suppression or treated and clarified prior to
discharge to the Sound.

Does the preoponent expect quarterly testing of the cooling water
discharged to Cockburn Sound to be sufficient to ensure against
unacceptable  environmental impacts? On  what basis does the
proponent  justily quarterly sampling weekly testing would surely be
more appropriate.

Continuous monitoring of the cooling water discharge temperature wiil

be carried out. Chlorine dosing will be intermiitient only {about one

in four) Seawater samples will be taken during each chlorine

d 1o determine the chlorine conceniraiions. The chiorine

sampling and monitoring programme will be defined in consultation
ironmental Protection Authority.

} g

£
Joon
=3
=
@
71
=)
=

2.5 SQLID WASTE ISSUES

Craetion 34

Will the solid waste, (ie. molten slag) penerated by the plant be
contaminated with metals associated with conventional blast furnace
slags such as manganese, chromium, cadmium and lead? If not why
not?

Leach tests on related iron bath slags vielded undetectable (by normal
methods) levels of heavy metals. Nevertheless, it has been established
that the primary slag from the smelt reduction vessel will be basic and
therefore slowly Ileachable. The proposed solid wasie disposal and
drainage and wastewater (realment system described below and on
Figure 2 will ensure minimal environmental impact:

o primary slag will be siored onsite on a hard pan area rhat will be
undertain by clay.

o rainwater run-off from the primary sisg area will be channelled
intc the existing clarifier and treated and iested before being
directed 1o the sealed setiling pond for reuse in the dust
suppression system. Qverflow water from the clarifier would be
treated and tested prior to discharge into Cockburn Sound.



2.6 WATER RESQURCE ISSUES

Question 38:

Reply:

Will the proponent commit (o a waler resources management plan to
address the potentizl for recycling water treatment o improve
recyclingg and the use of groundwater and its impact on the
groundwater quality {(eg salt water intrusion) and the Cockburn Sound
environment?

The proponent will implement a water resources management plan 1o
ensure that the consumplion of waler is minimised.

Rainwater runoff from the coal and iron ore stockpile areas will be
recyclted and used to suppress dust in the stockpile areas. Rainwaler
runoff from the primary slag tip will be clarified and treated prior to
being recycled in the stockpile dust suppression system.

It has not been decided whether groundwater will be required for use
onsite. If it is necessary to use groundwater then this will only be
abstracted in accordance with the licence requirements of the Water
Authority of Western Ausiralia. The conditions associated with the
issuing of such a licence would ensure that there will be no
detrimental effect on the underiying aquifer.

2.7 SAFETY ISSUES

Question 30:

Reply:

Question 40:

Reply:

Will the Employee Safety and Emergency Response Plan include
specific contributions by Hismelt to the development of the Kwinana
Integrated Emergency Management System?

Yes. The proponent is prepared W pariicipate in and contribuie (o the
development of rhe Kwinana Integrated Emerpency Management System.

Will the proponent accept the advice of the Fremantle Harbour Master
on the screening/re-siiing of Iighis to reduce the possible effect of
area lighting on navigation in the Sound?

Yes. The proponent is prepared to accept the advice of the Fremantle
Harbour Master in relation to lighting which falls within its area.
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List of organisations and individuals who made submissions
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List of organisations and individuals who made submissions

Mines Depariment of WA

Walter Authority of WA

Town of Kwinana

Conservation Council of WA inc

Locatl Authorities Environmental Review Committes
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City of Cockburn
A member of the public
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