ArcelorMittal South Africa

Vanderbijlpark Works .
Overall air Quality )79 AI’CG|OI’N\IT’[O|

ArcelorMittla South Africa’s Vanderbijlpark Works has implemented various emission reduction projects that have resulted in an overall 89%
reduction in particulate matter emissions.

The graph demonstrates the 89% overall emission reductions since 2005. e
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ArcelorMittal South Africa

A flat steel producer with value adding capabilities

Overview of Operations
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Implementing a Corporate Responsibility strategy
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South Africa

ArcelorMittal

Statistics and historical information

* Vanderbijlpark Works was established in 1942

Area of site: 2.300 ha

Perimeter 20 km

Rail networks: 256 km and 38 locomotives.

Daily electricity consumption: 6.56 GWh (230 000 families).

Daily raw materials received: 25 000 tons (650 wagons per day).
Daily water consumption: 30 mega litres (100 000 families)
Manpower: 4 786 (49% of total employees)

Sales output more than 3.2 m ton per annum.

Produces more than 80% of flat steel product requirements in the Republic of South Africa.
Local market share 81%.

Evolution of ArcelorMittal South Africa

2001 2004/5

Iscor privatised and Unbundiing of steel LNM lifts stake to over 50%
fisted on the JSE and mining into Iscor and name changes to Ispact
and Kumba Iscor LNM and Ispat merge
to form Mittal Steel
L ] ° ] L] e
Iscor enters into
Iscor embarks on strategic partnership Mittal Steel merge
major restructuring with LNM (LNM 34% with Arcedor to
tscor founded programme shareholding) start of BAA form ArcelorMittal

1997 2002 2006

Process at Vanderbijlpark Works
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ArcelorMittal South Africa

Vanderbijlpark Works
Air emission licence

litoring

requirements

The Atmospheric Emission Licence as contemplated in Section 43 of the National Environmentol Management: Air Quality Act, 2004, (Act no. 39 of 2004)

Point source code| Pollutant
name

Coke Making

Blast Furnace C& D

DR Kilns.

AEL Ilmll

Do!e 1o be achieved by|

Sampling Reponmg
frequency Yy

Point source code

Foundry

HP Boiler Stacks
Galvanizing Lines

Pickle Line

Hot Strip Mill

Plate Mill

ArcelorMittal
Coke and Chemicals

Pollutant
name

NOX

AEL limit Sampling

{mg/Nm?)

Date fo be achieved by frequency

Reporting
frequency

This Atmospheric Emission Licence issued fo Vander Vorks in ferms of section
410)a) of the Nafional Environmental Management: Air Quuhry Act, 2004 (Act No. 39 of
2004] ("the Act), in respeclolmtud Activity No. 1.4, 3.1, 3.2, 3.3, 4.2, 45, 4.6,
, 412, 422, 51, 72and 8
authority - Sedibeng District Municipality
nce number - AELO003/SDW/2012
cence ussue date - 29 February 2012

nce type - Final

date, not later than - 30 March 2016




ArcelorMittal South Africa

Uit ----Averoge I
Blast Furnaces - Cast House C - Monthly performance Blast Furnaces - Cast House D - Monthly performance
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The Blast Furnace is a counter current reactor in which iron-bearing materials are reduced to molten iron. The iron (Fe) containing materials (Iron ore and
Sinter), fluxes (Dolomite, Silica stone and Limestone), Manganese ore and Coke, are added to the fop of the furnace shaft. Hot blast air enriched with oxygen
and steam is blown from the bottom of the furnace together with Pulverised Coal (PCI), producing a counter current of reducing gasses. The hot blast air
reacts with carbon from the coke and PC, o form carbon monoxide, which in turn reduces iron oxide fo iron. The iron is tapped into torpedoes and
transported to the steel plant. At Vanderbijlpark Works there are two Blast Furnaces, C and D, with a total capacity of 3.1 mt per annum molten iron.
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The gas that is generated during the process is
removed from the furnace top and cleaned from dust
by the Dust Catcher, Vortex and Wet scrubber systems,
before being introduced into the works BF gas ring
main. The gas is used for re-heating of the stoves, at the
Coke Ovens as well as at the boilers for energy
generation. Excess Blast Furnace Gas can be flared off
inFlares 1,3 and 4.

During the Iron making process slag is also generated
which is either granulated or tapped into an abort pit.
The furnaces produce about 65 000t of granulated slag
per month and approximately 4 000 t of air cooled slag
per month.

At the Pulverised Coal Injection Plant (PCI), coal is
pulverised and dried fo be used at both Furnaces. The
coal size range is controlled to 80% less than 100
microns, and stored on site in two fine coal bins, before
being injected info the furnaces along with the hot blast
air. Approximately 25 000t of coal is pulverised per
month to replace coke consumption on the furnaces.



ArcelorMittal South Africa

ArcelorMittal
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e D (BFD) Stockhouse was upgraded to
x Works, Thi

of fugitive dust er
therefore not extract all the dust generated at the Stock Hous

rittal South Africa, Vanderbijipark Works aims fo reduce Vork’s total emissions and impact on the
ng environment.

e has been eliminated
Th v ion system
The bx A ter for jironmy | legislation and be able to comply with an
emission limit of 30mg/Nm? from the b
emissions of Vanderbijlpark Works has been reduced

Total cost of the bag house calculates to $12.67m/R87.6m.




ArcelorMittal South Africa
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Vanderbijlpark Works - Coke Mokmg " b | ' : _
Coke is used in the Blast Furnace to chemically reduce iron-oxide to iron metal, it is alsothowever a'fuel. y V N i ’ : )i A rce | O rM ITTG I

Coal is converted to coke by hdtiting coal charged info @ battery oven fo about 1300°Cin an oxygen free
environment for 15-21 hours. Subsequent fo the heating process, coke is pushed-rom the'ovens and
dowsed with water o prevent further combusfion. Vanderbijlpark Works operates five boﬂenes which
supply coke to the blast furnaces on site.

Hot crude coke oven gas, which forms as a result of heating coalinthie'coke ovens, is €ooled down from!
~800°C fo ~80°C by spraying i with flushing liquor.

When the crude coke oven gas cools down, a mixfure of volafile compounds condensesout of the gasé
The gas fraction is routed to the gas plant where it is cooled down furthier fo remove more condensate!
the primary coolers, cleaned of fine tar droplets in the electrostatictar.precipitators and H:S and NHy)
removal by wet scrubbing. The scrubbing liquor used for the HzS:and NH,-removal is stripped and
gas cleaned at the Elemental Sulphur plant.

The final products from this plant are elemental sulphur that is sold, steam and taillgasthatis
the crude coke oven gas before the gas plant. Between 35% and40% of the clean cokeoven gas i
returned fo fuel the coke oven batteries, while a significant portion.of the remainder is used ln,' f
operations within the integrated steel works )

All condensates emanating from the crude gas and the gas plantarécapiured in o farsept N ; \ =
the condensates are separated into: (a) Light tar that is pumped to-ArcelogMittal €oke and ¢ e " 2 t 4 ¢ V' B ¥ s
further processing and (b) A heavy tar fracfion that is either recyeled back into the coke 7éries or e > - ! . 0 3 o

/] { :

disposed on a certified waste site.
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Emission reduction initiatives

In any coke making process, a certain amount of emissions (both fugitive
and point source) are inevitable. In order fo reduce the magnitude of
emissions from the batteries at ArcelorMittal South Africa, Vanderbijlpark
Works, various actions have been implemented, including those mentioned
below. During 2013/2014 approximately R20 mil was committed fo projects
aimed at reducing emissions from the coke ovens.

Ceramic Welding

Due to the extreme temperatures within the ovens of a battery,
considerable heat stress is endured by the refractories which line the
individual ovens. As a result, fine cracks form in the walls over fime, which
may have a negative effect on the emissions from the battery stack. To
minimize emissions arising from this cause, extensive ceramic welding is

performed on ovens in the different batteries on site. Ceramic welding is the
process that is used to repair the coke oven refractories at operating
temperature with minimal disrupfion to production. The repair material is
ceramic bonded to the damaged refractory, utilizing a fusion process that
generates an exothermic reaction in excess of 2000°C. Ceramic welding
allows for a superior repair that restores structural integrity fo the original
brickwork

Battery tightening project
1. Cool receiving Due to the great heat stress which exists within a battery, over time the
sealing inferfaces begin to shift in alignment. Consequently, the amount of
fugitive emissions arising from the oven doors may increase. To curb such
emissions, ArcelorMittal implemented a battery fightening project which
Coko oven gas focused on the bracing of ovens to realign door seal inferfaces.

Quench fower R

Another means of managing fugitive emissions emanating from the
batteries is by means of exhauster control. The primary function of the
exhauster is fo suck the gas formed during the coke making process from
the ovens for cleaning at downstream facilities. Slight pressure changes
resulting from inefficient operation of the exhauster may cause elevated
levels of fugitive emissions. ArcelorMittal has effected upgrades to its
exhausters to improve their control and thereby mitigate fugitive emissions.




ArcelorMittal South Africa

Vanderbijlpark Works - Sinter Plant

Sinter plant air quality results - Dust

Sinfer Plant - BG ESP - Monthly performance Sinter Plant - CG ESP - Monthly performance
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Sinter Plant - Baghouse A & B - Monthly performance
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Sinter Plant - Fine material blending - Bag house

Monthly performance Sinter Plant clean gas project

The Sinter bag house is one of various projects that were commissioned as

part of our emission reduction strategy. The particulates (dust) emissions
from the Sinter Main stack was the biggest single point source on site. The Slnter PIGnT pl’OCGSS ﬂOW d lagra
installation of abatement equipment to capture the emissions currently I m I

emitted from the stack was finalized and commissioned in October 2012.
This project reduced the dust load from the Sinter plant by 93%. Construction
of the Sinter dry scrubbing plant amounted fo a total cost of R 260 million.

Sinter is produced through blending fine-sized iron ore, fluxes (limestone
and dolomite) and other metallurgical by-products. These raw materials
are ignited and heated (using coke and anthracite as a fuel) until they fuse
into a solid stable mass known as sinter, which is an important feedstock
for the blast furnaces. This heating and fusing process takes place on a
conveyer-belt type structure known as the sinter strand. Currently
Vanderbijlpark Works operates two such strands, Strand A and B




Direct Reduction process flow diagram

The Direct Reduction route is an alternative iron
making route, which utilises coal to reduce the iron
ore

At Vanderbijlpark Works, six rotary kilns are used to
heat iron ore, coal and addifives to produce sponge
iron, which is then ufilised in the blast furnaces and

basic oxygen furnaces.

The waste gases from the process are drawn off and
sent through a waste heat boiler to generate process
steam. Dust particles are removed from this waste gas
stream in the Electrostatic Precipitator (ESP), before the
waste gas is emitted to the atmosphere through the
main stack.

There is an emergency stack situated between the kiln
and the boiler. This serves as a safety device for the
boiler, should there be an unplanned boiler outage.
There are presently 6 kiln per boiler trains in operation.

Direct Reduction - Kiln 2 - Monthly performance

Material foed Ore and B direction
Gos diection
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Direct Reduction - Kiln 4 - Monthly performance

ArcelorMittal

/" Direct Reduction air quality results
Dust

Direct Reduction - Kiln 1 - Monthly performance
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Direct Reduction - Raw material ESP
Monthly performance

Direct Reduction - Product separation ESP
Monthly performance

- Taaibos - Monthly performance
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ArcelorMittal South Africa

Vanderbijlpark Works - .
Basic Oxygen Furnag . ArcelorMittal

BOF process flo Basic oxygen steel making

Basic oxygen steel making involves the conversion of iron from the blast
furnace into steel by application of pure oxygen to remove carbon, silicon
and other elements, and the addition of fluxes and alloying agents to
remove impurities and alter the composifion. De-sulphurisation is also
carried out which is a pre-treatment of the hot iron. Vanderbijlpark Works
operates three furnaces, which operate on molfen iron, and scrap. The
amount of scrap charged depends on scrap availability, hot metal
availability, hot metal chemistry, final steel quality, efc.

Pure oxygen is then top blown; during the process carbon is oxidised and
released as carbon monoxide and carbon dioxide. Silicon, manganese
and phosphorus are oxidised and captured in the slag. Further refining of
liquid steel chemistry happens in a ladle furnace. After the refining in the
secondary metallurgical process (Ladle Furnaces and RH degasser), the
liquid steel is cast into the confinuous casters (V1 and V2) and cut into slabs.
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Basic Oxygen Furnaces - Ladle Furnace 2
Monthly performance

Basic Oxygen Furnaces - Furnace 1

Basic Oxygen Furnaces - Furnace 3
Monthly performance

Basic Oxygen Furnaces - Fume Plant 4
Monthly performance

Monthly Performance

Basic Oxygen Furnaces - Furnace 2
Monthly performance

Basic Oxygen Furnaces - Fume Plant 3

Basic Oxygen Furnaces - Ladle Furnace 1
Monthly Performance

Basic Oxygen Furnaces - Ladle Furnace 3
Monthly performance

Monthly performance
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ArcelorMittal South Africa

Vanderbijlpark Works - Fo Indry

Foundry emission reduction project

In terms of the AEL the Foundry Cyclone’s new emission limit is 30 mg/m3.
To ensure compliance to the AEL limit, a mobile bag house was connected
to the cyclone and readings is averaging at 3mg/Nm3.

e

ArcelorMittal

Foundry air quality results - Dust

Furnaces - Clyclone - Monthly performance

Furnaces - Sand reclamation - Baghouse
Monthly performance

Foundry process

Foundry > 9 tons and Foundry < 9 fons

Foundry operations involve production of near shape castings in moulds
made from resin bonded silica and sand. Molten steel or iron is poured into
the moulds built in either pits or weld-fabricated steel boxes. After
solidification and cooling of the metal, the sand is removed from the
castings through a process called stripping. Fettling operation involves
cleaning of castings through arc-air and grinding.

The Ferrous Foundry is made up of two main production sections:
>9Ton Section and <9Ton section.

The >9 ton section is situated in the Basic Oxygen steel plant area from
where its liquid steel supply is sourced. The <9ton section is situated close
fo the blast furnace D plant and has a small induction furnace to melt scrap
metal

Moulding in this section is done in steel boxes utilizing sand recycled from
>9ton section. Metal for casting in this section comes from a twin 8 fon
Induction furnace. Casting of cast iron jobs is made from Torpedo pig iron
from Blast Furnaces C or D.
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Vanderbijlpark Works :
Pickle line 3 & 4 and Lurgi 1-3 elorMittal

Air quality results - HCI Units
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Lurgi 1- Monthly performance

Pickle line # 4 - Monthly performance
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Continuous Pickling Line #4 Lurgi 3 - Monthly performance

The pickling line prepares strip coming from the hot strip mill for the cold 180.00
rolling process by removing surface rust and dirt. This is achieved through a }:D 00
process of acid pickling and water rinsing, The line also oils the cleaned strip sk
Sohagt padeish ; 120.00
and side-trims it o the correct width in preparation for the 5 Stand tandem 06,004
mills. Output: Pickled and olled 90.004
BWG: This unit breaks up surface scale ol rolled products. 80,004
which improves picking eficency. i
Acid concentrofion: 6.5 10 8% 80°C 60.00
£. 50,00
40004
Feedsiock Hot ralled coils o]
rom the hot st il 20,00
Pickling process. Incoming hot roled stip may 10.00
be contominaled on the surfoce wi i ond 0,00 4
mild axidation products. The pickler mokes use
of heated hydrochloric acid to clean the surface. Products: Hot rolled collfor
further cold rol o kinks, no §2 g2 52 32 F2
oo o £3 Oled s 1o 8T 87 27 27 ¢

5 Sland South,




ArcelorMittal South Africa

ArcelorMittal

Open areas {areas not covered by natural vegetation such as grass or arfificial covering such as paving) contribute towards the generation of fugitive dust emissions
on sife. In order to reduce the amount of fugitive emissions generated, ArcelorMittal South Africa Vanderbijipark Works has embarked on a drive fo cover these open
areas

The advantage of covering open areas is that it contributes towards reducing fugitive dust emissions, improves storm water runoff quality and also looks aesthetically
pleasing. To date approximately 400 hectares, including hydroseeding as part of remediation activities on site of previous open areas have been vegetated







