
 
EIA FOR THE PROPOSED COEGA ALUMINIUM SMELTER WITHIN THE COEGA INDUSTRIAL  

DEVELOPMENT ZONE, PORT ELIZABETH, SA 

 
 

 

FINAL TECHNOLOGY REVIEW REPORT – JULY 2005 
 

CHAPTER 2: 

Updated Description of the 
Proposed Project 

 
2. UPDATED DESCRIPTION OF THE PROPOSED PROJECT _____ 2-1 

2.1 Change from Aluminium Pechiney to Alcan_______________________________ 2-1 
2.2 Alcan acquires Aluminium Pechiney ____________________________________ 2-2 
2.3 Differences between AP50 to A35 technology_____________________________ 2-2 
2.4 Proposed location of the aluminium smelter within the Coega IDZ _____________ 2-3 
2.5 Overview of the aluminium production process of the AP35 smelter____________ 2-8 

2.5.1 Import, transport and storage of raw materials _______________________________ 2-10 
2.5.2 The potline ______________________________________________________ 2-11 
2.5.3 The carbon plant and rodding shop ______________________________________ 2-13 
2.5.4 The casthouse ____________________________________________________ 2-13 
2.5.5 By-products and waste _______________________________________________ 2-14 
2.5.6 Export of aluminium ingots ___________________________________________ 2-15 
2.5.7 Electricity Supply __________________________________________________ 2-15 
2.5.8 Water Use ______________________________________________________ 2-15 
2.5.9 Transport infrastructure specific to the Alcan site _____________________________ 2-16 

2.6 Overview of the Construction Phase ___________________________________ 2-17 
2.7 Overview of the Start-Up Phase_______________________________________ 2-17 
2.8 Overview of the Decommissioning Phase _______________________________ 2-17 
2.9 Direct employment created by the project _______________________________ 2-18 

2.9.1 Construction workforce ______________________________________________ 2-18 
2.9.2 Operation workforce ________________________________________________ 2-19 

2.10 Project schedule___________________________________________________ 2-19 
 



 
EIA FOR THE PROPOSED COEGA ALUMINIUM SMELTER WITHIN THE COEGA INDUSTRIAL  

DEVELOPMENT ZONE, PORT ELIZABETH, SA 

 
 

 

FINAL TECHNOLOGY REVIEW REPORT – JULY 2005 
 

 

List of Figures 
 
Figure 2.1 Map of the Coega area showing the Coega Aluminium Smelter site and 

associated infrastructure _____________________________________________2-7 
Figure 2.2: Aerial view of the proposed Alcan smelter within the Coega IDZ ______________2-9 
Figure 2.3: Aluminium production process ________________________________________2-12 
 
 

List of Tables 
 
Table 2.1 Detailed comparison of key features of the AP50 and AP35 proposals _________2-4 
Table 2.1: Main raw material requirements of the proposed Coega Aluminium 

Smelter__________________________________________________________2-10 
Table 2.2: Employment during construction phase: 2003-2005 _______________________2-18 
Table 2.3: South African Skills Classification _____________________________________2-18 
Table 2.4: Proposed project schedule for the Alcan smelter__________________________2-19 
 
 

List of Boxes 
 
Box 2.1:  Alcan’s guidelines for Environment, Health and Safety ______________________2-1 
Box 2.2:  Electromagnetic Impacts of the smelter __________________________________2-8 
Box 2.3:  Energy conservation measures to be employed by alcan during the 

operation of the smelter _____________________________________________2-16 
 
 
 



 
EIA FOR THE PROPOSED COEGA ALUMINIUM SMELTER WITHIN THE COEGA INDUSTRIAL  

DEVELOPMENT ZONE, PORT ELIZABETH, SA 

 
 

 

FINAL TECHNOLOGY REVIEW REPORT – JULY 2005 
 

Page 2-1 

2. UPDATED DESCRIPTION OF THE PROPOSED 
PROJECT 

 

2.1 Change from Aluminium Pechiney to Alcan 
 
In December 2003, Aluminium Pechiney became a wholly owned subsidiary of Alcan 
Incorporated (Alcan). Alcan is a multinational, market-driven company and a global leader in 
aluminum and packaging, as well as aluminum recycling. Alcan has operations in primary 
aluminum, fabricated aluminum as well as flexible and specialty packaging, aerospace 
applications, bauxite mining and alumina processing. Alcan is the world’s second largest 
producer of primary aluminium, employs approximately 73,000 people world-wide and has 
operating facilities in 56 countries (http://www.alcan.com, News Releases, accessed January 
2005). 
 
 
 

BOX 2.1:  ALCAN’S GUIDELINES FOR ENVIRONMENT, HEALTH AND 
SAFETY 

 
Managing for Sustainability  
Alcan's commitment to sustainability is an ongoing focus at the highest levels of the Company. In 
accordance with the provisions of the Canada Business Corporations Act (Alcan's corporate 
headquarters is in Montreal, Canada), Alcan's Board of Directors ensures that the Company is 
managed in the interest of its shareholders as a whole, while taking into account the interests of 
other stakeholders. This includes the consideration of sustainability in all investment decisions.  
 
Taking the Next Step in Sustainability at Alcan 

 Identify critical sustainability issues and select areas of focus 
 Develop a compelling and clear vision of sustainability 
 Develop and adopt goals and performance indicators for addressing critical 

sustainability issues 
 Ensure that sustainability is reflected in Alcan business processes and decisions 
 Build a network of internal sustainability champions and deepen relationships with key 

external sustainability partners 
 Communicate Sustainability at Alcan through this report and other communication 

means such as executive speeches, corporate reports, websites, event sponsorships, 
publicity campaigns and other communication vehicles 

Source: Alcan Sustainability Report 2004
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Alcan has committed to the following: 

 Application of the ISO 14000 Environmental Management System (EMS) and OHSAS 
18001 Health and Safety Management System. 2004: 33% improvement in accident (LTII) 
rate, 60% of sites ISO 14001 and 53% of sites OHSAS 18001 certified.Development and 
implementation of multi-year Environmental Health and Safety (EHS) Action Plans 

 A Corporate Continuous Improvement System integrating Environment, Health and Safety 
policies 

 A 0.5% reduction of direct and indirect greenhouse gas (GHG) emissions per year (2001 - 
2005) compared to a two-year rolling baseline (e.g. the base year for 2003 is 2001). Joined 
the World Economic Forum’s (WEF) Global Greenhouse gas Register 

 Priorities for sustainability being in Energy consumption, Climate change, Natural resource 
stewardship, Community development, Well-being, Environmental releases, Industry shifts 
and Lifecycle product stewardship  

2.2 Alcan acquires Aluminium Pechiney 
 
Alcan continues to develop the best alternatives to create value in South Africa with the 
Coega Aluminium Smelter Project. As part of the review of the Pechiney’s project portfolio , 
Alcan requested that a detailed feasibility study for the proposed Coega Aluminium Smelter 
project, using AP35 technology rather than AP50 technology be undertaken.  
 
The AP30 series technology is an advanced and successful aluminium smelting technology 
and is being employed in many aluminium smelters around the World. 
 
2.3 Differences between AP50 to A35 technology 
 
An AP50 smelter would operate on new generation smelting technology which operates at 
500 000 amperes of electricity, using a larger electrolytic pot than previous technologies. 
The plant general layout proposed a different approach to conduct pot operations as well as 
an integrated heavy load transportation system. The AP50 smelter would have been initially 
constructed with one potline (336 pots) which would have produced approximately 485 000 
tons of aluminium metal per year. 
  
In comparison, the AP30 series smelting technology in its base case scenario for the Coega 
project, operates at 350 000 amperes of electricity, using a physically smaller pot  and will 
produce approximately 660 000 metric tonnes of aluminium metal per year from two 
potlines(2x336 pots).  
 
The “upside” case results mainly from optimisation of the process parameters, initially in the 
design phase and then in the operational phase. Currently under evaluation and validation, 
consideration is being given to operate the pots at a higher amperage level, up to 370 000 
amperes. The number of pots in each of the two potlines could also be increased. As can be 
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seen, the difference between the two scenarios basically lies with the total plant production 
capacity. 
 
Apart from changes in inputs and outputs between the two smelting technologies, the design 
and layout of the plant will change from an initial design for AP50 where most heavy load 
transport operations would have been carried out under roof-cover to a more open layout 
typical of existing AP30 and AP33 smelters.   A more detailed comparison between the two 
technologies is provided in 4.1.1 below. This data together with other consideration in 4.1.2 
will be used to compile the detailed technology report. 
 

2.4 Proposed location of the aluminium smelter within the Coega 
IDZ 

 
The aluminium smelter is proposed to be established in an area demarcated for metallurgical 
industries within the Coega IDZ, which is located within the Nelson Mandela Metropolitan 
Municipality (NMMM), approximately 15km north-east of Port Elizabeth, in the Eastern Cape 
Province of South Africa (Figure 2.1). The closest residential areas are Motherwell (located 
approximately 5 km west of the smelter site) and Blue Water Bay (located 10km southwest of the 
site). A small community consisting mostly of riverside holiday homes is located at Sundays 
River Mouth, approximately 11km east of the proposed site. A beach resort for day visitors is 
located at St Georges Strand, at the southern boundary of the IDZ. The N2 national road bisects 
the IDZ and separates the smelter site from the Port of Ngqura, which is currently under 
construction at the mouth of the Coega River. Within a 50km radius of the IDZ are extensive 
citrus growing areas (along the Sundays and Coega River) as well as the Addo Elephant 
National Park. This Park is in the process of being expanded to create the Greater Addo 
Elephant National Park, which will in future link the existing Addo Elephant National Park and the 
Woody Cape Nature Reserve, located to the north-east of the IDZ along the coastline. Located 
along the coastline, and surrounded by the IDZ, is the Marine Growers abalone farm. A saltworks 
is located in the Coega River valley between the N2 and the sea, which has been purchased by 
the National Ports Authority and is continuing to operate. 
 
The proposed site for the smelter lies within an area in the IDZ identified as a metallurgical 
cluster. The CDC currently owns or controls all the land that may be required by Alcan. The site 
for the proposed AP35 smelter is the same as that proposed for the AP50 smelter in 2002.  
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Table 2.1 Detailed comparison of key features of the AP50 and AP35 proposals 

 
Aspect AP50 AP35 Base Case AP35 “Upside” case 
INFRASTRUCTURE    
Number of potlines 1 2 2 
Number of potrooms 2 (in parallel) 4 (in parallel) 4 (in parallel) 
Total site area  
(a) + (b) + (c) 

135 ha Approx 120 ha 
(could increase by up to 10%) 

Approx. 120 ha 
(could increase by up to 10%) 

(a) Area covered by buildings 
& roofs 

25 ha Approx. 30ha Approx. 32ha 

(b) Area covered by roads &  
parking 

25 ha Approx. 12,5 ha Approx. 13ha 

(c ) Total unsealed area (eg. 
lawns) 

85 ha 
 

Approx. 77,5 ha Approx. 75 ha 

Length of potline 1200m Approx. 1070m Approx. 1120m 
Number of pots (electrolysis 
cells)  

1 x 336 2 x 336 2 x 352 

Electricity supply 3x275kV transmission towers 
(operated as 132kV distribution 
lines) 

3 x 132 kV 
Potential for use of 400 kV lines directly 
supplying the Plant 

3 x 132 kV 
Potential for use of 400 kV lines directly 
supplying the Plant 

Port Infrastructure Use of 2 berths at the Port of 
Ngqura Interim product storage 
area 

Use of 2 berths at the Port of Ngqura 
Interim product storage area 

Use of 2 berths at the Port of Ngqura 
Interim product storage area 

Raw material conveyor (Port 
to Plant) 

1(belt conveyor) 1 (pipe conveyor)  1 (pipe conveyor) 

Number of alumina silos on 
site 

2  3 3 

Type of alumina silos on site Dome Cylindrical  Cylindrical 
Maximum height of tallest 
structure 

Paste Plant 35m, 
75000t Alumina silo  40m, Nodal 

Alumina silo: +/- 50m and diameter 40m 
(for 55000t) 

Alumina silo: +/- 50m and diameter 40 
m (for 55000t) 
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Aspect AP50 AP35 Base Case AP35 “Upside” case 
Tower 45m   

Number of port storage silos  2 pitch tanks 2 pitch tanks 2 pitch tanks  
Cladding material used Aluminium cladding Aluminium cladding type: Mill-finishing Aluminium cladding type: Mill-finishing 
Carbon plant 1 paste/bath plant, 2 anode 

baking furnaces  
2 paste plants, 1 bath plant, 2 anode 
baking furnaces 

2 paste plants, 1 bath plant, 2 anode 
baking furnaces 

Number of GTCs 2 4 4 
Number of baking furnaces 
FTCs  

1 One combined emission stack One combined emission stack 

Casthouse stacks 1 5 5 
INPUTS    
Alumina consumption Approx. 931 000 t/year Approx. 1 250 000 t/year Approx. 1 382 000 t/year 
Petroleum coke consumption Approx. 180 000 t/year Appr 240 000 t/year Appr 265 000 t/year 
Liquid pitch consumption Approx. 38 000 t/year Approx. 52 000 t/year Approx. 57 500 t/year 
Aluminium fluoride 
consumption 

Approx. 8 800 t/year Approx. 11 700 t/year Approx. 13 000 t/year 

Heavy Fuel consumption Approx. 31 800 t/year Approx. 38 500 t/year Approx. 42 600 t/year 
Average Electricity demand Approx. 860 MW Approx. 1082 MW Approx. 1180 MW 
Water usage Approx. 500 000m3/year 940 000 + 84 000 m3/year - BDL: 

Industrial water + drinking water 
Approx. 1 036 800 + 87 000 m3/year - 
BDL: Industrial water + drinking water 

Total investment $2094 million 2200 million US$ 
(approx.) 

2200 million US$ 
(approx.) 

OUTPUTS    
Aluminium production 
capacity 

Approx. 485 000 t/year Approx. 660 000 t/year (round figure) Approx. 720 000 t/year (round figure) 

Direct jobs created Construction 4000 average, 
6500 peak operation; 750 
employees; 200-300 sub-
contractors 

Construction of two potlines in 
sequence 4000 average, 6500 peak.  
Operation 1050 with 200-300 sub-
contractors 

Construction of two potlines in 
sequence 4000 average, 6500 peak. 
Operation 1080 with 200-300 sub-
contractors 

Solid waste for landfill Approx. 10 410 t/year (industrial 
and hazardous including SPL) 

Approx. 14 787 t/year (industrial and 
hazardous including SPL) 

Approx. 16 132 t/year (industrial and 
hazardous including SPL) 

Solid waste for external 
recycling/ reuse 

Approx. 17 220 t/year Approx. 23 433 t/year Approx. 25 564 t/year 
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Aspect AP50 AP35 Base Case AP35 “Upside” case 
Spent potlining Approx. 7000 t/year Approx. 11 458 t/year Approx. 12 499 t/year 
Dross Typically 1.5% of Casthouse 

production 
Typically 0.5% Casthouse production 
BDL: Siphoning used for AP 35 

Typically 0.5% Casthouse production   

Domestic wastewater Approx.80000m3/y Approx.84000m3/y Approx.87000m3/y 
Process wastewater Approx. 300 000 m3/year Approx. 470 000 m3/year. Evaporation 

is estimated at 50%. 
Approx. 518 400 m3/year.  Evaporation 
is estimated at 50%. 

Storm water Varies according to rainfall Varies according to rainfall Varies according to rainfall 
Impoundment dam capacity 
m3 

14 000 m3 14 000 m3 14 000 m3 

Air emissions Sulphur dioxide (SO2), hydrogen fluoride (HF), total suspended particulates (TSPs), polycyclic aromatic hydrocarbons 
(PAH), perfluorocarbons (PFCs), carbon dioxide (CO2), nitrogen oxides (NOx) 
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Figure 2.1  Map of the Coega area showing the Coega Aluminium Smelter site and associated infrastructure 

COEGA ALUMINIUM 
SMELTER 
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2.5 Overview of the aluminium production process of the AP35 
smelter  

 
The proposed smelter would be operated on a continuous basis (24 hours, 365 days per year) 
using the world leading AP30 series smelting technology, developed by Aluminium Pechiney and 
introduced in the early 1990.  
 
AP35 smelting technology currently operates in the 350 000 amperes of electricity ranges. By 
comparison the original AP30 operated at 280 000 amperes. The previous generation of 
Aluminium Pechiney developed technology, known as the AP18 technology, was implemented in 
the 1980’s using 180 000 amperes. It has continuously been optimised to operate today in the 
225 000 amperes range.  
 
The proposed smelter is being designed to produce approximately 660 000 tonnes of aluminium 
metal per year. The AP35 smelting technology is being considered as it is highly efficient and 
optimised, presenting the most potential for value creation for the Coega project in South Africa.  
 
The smelter site area of 120 hectares comprises 30 hectares of buildings, 12,5 hectares of 
hardened surfaces (roads and paved areas) and 77,5 hectares of unsealed grounds. During the 
construction phase approximately 30 hectares of land (from the 120 hectares) will be used as a 
construction laydown area at the northern side of the site. The overall area, which will be leased 
or purchased by Alcan will comprise approximately 120ha to take into account the requirement 
for an electromagnetic buffer zone. 
 
There exists the potential for a third potline to be constructed at a later stage. A separate EIA 
would be conducted if and when such an extension was to be formally considered.  
 
 

BOX 2.2:  ELECTROMAGNETIC IMPACTS OF THE SMELTER 
 
The use of high amperage electrical currents in the electrolysis process generates a DC 
electromagnetic field in the immediate area surrounding the potline buildings. Whilst this field 
degrades quickly away from the potline building perimeter, it is necessary to take precautions to 
ensure that other future industrial activities locating within the IDZ Metallurgical Cluster and in the 
proximity of the smelter are not affected by or are incompatible with the presence of the field.The 
AP35 technology generates less electromagnetic field than the AP50 technology. 
 
A magnetic field buffer zone has been incorporated into the design of the CAS site to provide an 
appropriate distance for operation of other industrial activities. This buffer zone is contained within the 
approximately 120ha fenced area of the smelter site.  
 
 
Figure 2.2 provides an aerial view of the proposed smelter reflecting its location relative to the N2 
highway and the proposed Port of Ngqura and indicating the main components of the aluminium 
smelter.  
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Figure 2.2: Aerial view of the proposed Alcan smelter within the Coega IDZ 

 
Legend: 
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The aluminium production process, as applying to Alcan proposed operation within the Coega 
IDZ, is shown in Figure 2.3 and is described in more detail below.   
 
2.5.1 Import, transport and storage of raw materials  

The main raw materials that would be required for the aluminium smelting process, as well as the 
materials handling, transport and storage requirements, are presented in Table 2.1.  
 

Table 2.1: Main raw material requirements of the proposed Coega Aluminium 
Smelter 

 
Raw materials and 
other inputs 

Amount 
(per year) Notes 

Alumina 1 250 000 t 
 

Imported to the Port of Ngqura in dedicated 65 000 ton ships 
as fine, loose and solid dry-bulk material. It would be 
delivered to the port, vacuum unloaded at the port, 
transferred into a pipe conveyor, which will transport it to 
three sealed 55 000 tons 50 metres high cylindrical silos at 
the smelter site.  

Petroleum coke 240 000 t 

Imported to the Port of Ngqura in dedicated 15 000 ton ships 
as fine, loose and solid dry-bulk material, vacuum unloaded 
at the Port, transferred into a pipe conveyor, which will 
transport it to a sealed 50 000 tons cylindrical silos with two 
compartments, at the smelter site. 

Liquid pitch 52 000 t 

Imported to Port of Ngqura as hot liquid bulk, and off loaded 
using a liquid pitch off-loading facility, stored at the port in 
two 6 000 ton specialised storage tanks and transported to 
the smelter site by heated and insulated road tankers.  

Aluminium fluoride 
(AlF3) 

11 700 t 

Imported to either Port Elizabeth or Port of Ngqura as break 
bulk (2 ton bulk bags). Off loaded using general cargo 
facilities and then transported to the smelter site by truck for 
storage and use. 

Heavy fuel oil (HFO)  38 500 t 
Stored at the Port Elizabeth or Port of Ngqura harbour in 
existing storage vessels and transported to the smelter site 
by bulk tanker-trucks.  

 
The use of a pipe conveyor belt minimises material losses through wind, dust and waste 
generation and stormwater and groundwater contamination risks. It is fitted with dust collectors at 
each transfer point to further minimise dust creation.  The silo storage of raw materials and 
intermediate products (e.g. bath) are enclosed and operated under negative pressure provided 
by dust filters. 
 
The layout of the smelter has been designed to minimise transport distances of raw materials 
and intermediate products. A fully enclosed pneumatic system is employed for the internal 
transport of alumina and bath products. This includes the transfer of alumina from the plant silos 
to the gas treatment centre before being fed into the pots in the potline. Overall, the materials 
handling facilities employed by the project incorporate best practice integrated emission control 
systems within their design. 
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2.5.2 The potline  

The smelting process uses electrical energy to break the bonds between aluminium (Al) and 
oxygen (O) in the alumina (Al2O3) in order to produce liquid aluminium.  
 

2Al2O3 + 3C → 4Al + 3CO2 
 
This process occurs in large steel containers called reduction pots, which are arranged in long 
buildings called potrooms. Two potrooms constitute a potline. The potline proposed for the 
Coega IDZ would consist of two elongated potrooms measuring approximately 1070m x 25m 
(base case), which run parallel to each other. Each room would house a line of 168 pots (base 
case) in two groups of 84 pots, electrically connected. There would be 336 pots (base case) in 
total in each potline.  
 
Each pot, the metal pot-shell and its lining materials, represents one large electrolytic cell. Each 
pot is lined with carbon blocks and refractory bricks to insulate the pots and contain the heat. 
This potlining also forms the negative contact (the cathode) for the electric current that is passed 
through a molten “bath” of sodium aluminium fluoride (cryolite), alumina and aluminium fluoride in 
the pots. Carbon anodes (made of petroleum coke and pitch) are used to conduct electricity into 
the pots. The anode block is consumed during the smelting process. The heat generated by 
passing the electric current through the electrolytic cell maintains the bath in liquid form at about 
950°C.  
 
A steel-reinforced structure supports the overall pot including the anodes, cathode shell, a 
hooding system and the alumina supply hopper. The supply hopper automatically feeds fluoride 
enriched alumina from the Gas Treatment Centre into the pots where it is dissolved in the molten 
cryolite.  
 
Liquid aluminium is tapped periodically from the pots by vacuum suction and transferred to the 
casthouse and holding furnaces in refractory lined steel crucibles called ladles. These ladles are 
transported to the casthouse on specialised trucks using the plant owned roadways. 
 
Associated with each potline are two Gas Treatment Centres (GTC's) positioned between the 
potrooms to receive emissions from the pots. In addition to carbon dioxide (CO2), emissions 
consist primarily of fluoride, sulphur dioxide and dust. The GTC’s are dry scrubbing units, having 
the primary role of recycling almost all the fluoride and dust captured from the pots. Alumina is 
used as a scrubbing agent to extract the fluoride from the emissions. The ‘fluorinated alumina’ is 
then directed into the pots. The dry scrubbing system is, however, not efficient at SO2 
abatement. Particulates are removed by means of bag filters. 
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Figure 2.3: Aluminium 
production process 
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2.5.3 The carbon plant and rodding shop 

The carbon anodes are gradually consumed during the smelting process. The expected life of an 
anode is approximately 640 hours, so they are replaced on a rotating schedule. Due to this high 
demand for anodes, they would be manufactured on site in a carbon plant by a 3-stage process: 
 

 Paste plant - Green (unbaked) anodes would be produced by crushing petroleum coke and 
spent anode butts (the remainder of the anode which was not consumed in the potline) then 
mixing it with liquid pitch to form an anode paste and compacting the paste into anode blocks.  

 Baking furnace - The anodes are baked at about 1 100°C in one of two heavy fuel oil-fired 
furnaces for several days in order to give them mechanical and conductivity properties; and  

 Rodding shop - Anodes are then attached to electrical conducting rods in the rodding shop 
and transported to the potline. 

 
Associated with the anode-baking furnace is a fume treatment centre (FTC) to extract and recycle 
fluoride, poly-aromatic hydrocarbon (PAH) containing tar and dust from emissions created by the 
anode baking process. This is a dry scrubbing unit, also utilising raw alumina as the scrubbing agent 
with the resultant ‘enriched alumina’ being recycled into the pots resulting in PAH destruction.  
Gasses are first cooled in the cooling tower before being introduced into the dry scrubbing unit. 
 
There is also a pitch fume treatment centre (PFTC) associated with the paste plant. This is a dry 
scrubbing unit that treats PAH containing tar and dust emissions from the paste plant, using 
particulate coke as the scrubbing agent. This ‘enriched coke’ is recycled into the paste plant. 
Particulates emitted from both the anode baking process and the paste plant are removed by means 
of bag filters in the FTC and the PFTC. 
 
2.5.4 The casthouse 

Molten aluminium metal is extracted from the pots by a vacuum and siphoned into large ladles. 
Specific vehicles transport ladles to the casthouse. Metal is siphoned from the ladles into holding 
furnaces in preparation for casting the liquid aluminium metal into solid aluminium ingots. At this 
stage various alloying elements can be added to the liquid metal to attain specific qualities and 
strengths (for differing customer requirements). The metal is then cast into ingots and bundled for 
shipping. Aluminium dross or skimmings is a by-product of the casting step due to some re-oxidation 
of aluminium. Specialised secondary aluminium refiners can recover dross. Some refiners are 
located in South Africa.  
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2.5.5 By-products and waste 

Solids 
 
Inherent in the primary aluminium smelting process is the total internal recycling and re-use of 
materials from dry scrubber, consumed anode butts and bath products. The total amount of waste 
produced is therefore reduced substantially.  The solid waste generated by the smelter, which would 
require external re-use, recycling or disposal would consist of general waste and hazardous waste.  
 
Alcan has indicated that the smelter will be serviced by a waste management contracting company 
that will be responsible for the removal of waste streams to their final destinations (e.g. waste 
disposal sites, recycling centres or cement kilns). It must be noted that even though the waste 
contracting company is responsible for the transportation of the waste, Alcan will still remain 
responsible for the environmentally acceptable recycling and disposal of the waste.  
 
The technology is designed to maximise pot life and furnace refractory life leading to further 
reduction in spent potlinings (SPLs)and refractory waste generation 
 
Spent pot-lining (SPL) is classified as hazardous waste and will therefore be stored in a licenced, 
watertight, well ventilated temporary storage facility at the smelter before being sent to a final 
destination for processing. The two components of SPL (first cut is the carbon fraction and second 
cut is the refractory fraction) will be stored separately, as will the specialised treated quantities (e.g. 
crushed SPL). Stored SPL will be sent for re-use, disposal or recycling under the principle of ‘first-in-
first-out’.  
 
Gaseous 
 
According to the World Bank Pollution Prevention and Abatement Handbook (1998), gaseous 
emissions from aluminium smelters include dust, gaseous and particulate fluorides, sulphur dioxide 
(SO2), carbon dioxide, poly-aromatic hydrocarbons (PAHs), tars, and perfluorinated carbons (PFCs). 
 
Other substances that are potentially released in small quantities from aluminium smelters are 
persistent organic pollutants (POPs) including poly-aromatic hydrocarbons (PAHs), dioxins and 
furans.  
 
Liquid 
 
The main wastewater streams that will be generated at the Alcan smelter are domestic wastewater 
(sewage), process wastewater and stormwater.  
 
The design and management of process water for the smelter involves the following Best Available 
Technology (BAT) features: 
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 Closed circuit water cooling are systems for metal casting, anode production and compressed 
air systems. 

 Application of dry scrubbing emission control systems in place of wet scrubbers for air quality 
management, in that this avoids the generation of slurry that results from the wet scrubbing 
process, and then needs to be removed to a waste site.  

 
2.5.6 Export of aluminium ingots 

The final product of the aluminium smelting process would be in the form of aluminium ingots. The 
ingots would be stacked and trucked to the port from the casthouse at the smelter. A metal storage 
site would be established within the port for interim storage of the aluminium ingots prior to ship 
loading and export. 
 
2.5.7 Electricity Supply 

The operation of an aluminium smelter within the Coega IDZ would require approximately 1082 to 
1180 MW of electricity. An agreement is being negotiated with Eskom to supply power to the 
smelter. Eskom is developing and evaluatiing different scenarios to meet the power requirements of 
the smelter. Electricity requirements at Alcan’s facilities at the Port of Ngqura will be supplied by the 
powerlines to be constructed to meet the demands of the IDZ. In order to meet the future power 
demand for the IDZ and NMMM area, various EIAs have been/are being undertaken for the 
development of powerlines and associated sub-stations (refer to section 3.3.2 of the Final EIR). 
 
2.5.8 Water Use  

The aluminium smelter would require approximately one million m3/year (base case) during 
operations. The Nelson Mandela Metropolitan Municipality currently consumes approximately 75 
million m3/year.  An agreement has been reached between the CDC and the NMMM for the 
municipality to supply water to the IDZ. The water to the IDZ will be supplied from the Gariep Dam 
on the Orange River via the Nooitgedacht Water Treatment Works. 
 
 
 

Box 2.3/… 
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BOX 2.3:  ENERGY CONSERVATION MEASURES TO BE EMPLOYED BY ALCAN 

DURING THE OPERATION OF THE SMELTER  
 
The proposed smelter will employ the most modern and efficient technology available for aluminium 
production. Both environmental and economic concerns provide an inherent interest for any aluminium 
producer to seek improvements in energy usage.  Alcan’s philosophy of continuous improvement will be 
applied throughout all operations to ensure further energy efficiency gains are progressively achieved. 
Energy consumption and associated environmental impacts will be incorporated in the reporting of Key 
Performance Indicators for plant operations. 
 
The major energy consumption areas can be divided into several groups: 

 Smelting electrical energy – for the electrolysis reduction process 
 Non-smelting electrical energy – for other major processes and utilities 
 Heavy fuel oil - for heating in the Anode Baking Furnace and Casthouse furnaces 

 
Energy efficiency and conservation is integral to all process designs and operating practices.  Key 
examples of these include: 

 The inherent design of the electrolysis cells and utilization of an advanced computer control 
system contributes to maximizing the parameters of specific smelting power consumption 
and electrical current conversion efficiency. 

 Anode baking furnace operations incorporate preheating of both combustion air and green 
anodes by flue gas heat exchange prior to exhaust together with secondary combustion of 
volatiles driven during the baking process. 

 Metal flow from potlines to casthouse will be optimized to achieve maximum operability of 
casthouse holding furnaces and therefore minimize fuel demands.   

 Major non-smelting electrical energy consumption operations such as dry scrubber fans and 
air compressors utilize high efficiency motors and demand management controls to optimize 
energy usage. 

 
The application of a formal Environmental Management System and Continuous Improvement principals 
will provide ongoing targets for improved energy efficiencies over all operations. Education and training of 
the workforce will be an integral component of these systematic approaches. 
 

Source:  Alcan, 2005
 
 
 
2.5.9 Transport infrastructure specific to the Alcan site 

The site will be served by two access roads during the construction phase.  The first will be provided 
from Road 435 and will serve heavy vehicles only.  The other access will be from Road 450 (St 
Georges Road) via Ranger Road and Road 1A to the bus/taxi and carpark area. Figure 2.1 shows 
the locations of these roads. 
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During the operational phase of the Aluminium Pechiney smelter, access will be gained through 
Ranger Road extension.   
 
The layout of the smelter site includes a large parking area with a public transport terminal.  The 
layout further allows for separate four-lane access roads for heavy vehicles and passenger vehicles. 
 

2.6 Overview of the Construction Phase 
 
The  two potlines will be constructed in sequence, one after the other. This will result in construction 
activities lasting over a longer period of time. 
 
The construction phase for the initial potline and infrastructure will take Between 24 to 28 months 
and will involve the transportation of personnel, construction material and equipment to the site, and 
personnel and waste away from the site.   
 
The origin of the construction material will depend on the cost at the time of construction, and will be 
the responsibility of the engineering & construction firm appointed by Alcan and its Partners for the 
construction period.  One can expect that construction material such as steel and concrete will be 
sourced within the NMMM region.  The specialised material and equipment needed for the smelting 
process would probably be imported via the Port of Ngqura . 
 
The port facilities required for unloading and storing raw materials, and storing and loading the 
finished products, have been incorporated in the current and future development plans and activities 
of the Port of Ngqura.  
 

2.7 Overview of the Start-Up Phase 
 

During commencement of initial potline operations, each individual pot undergoes a start-up 
operation over a period of approximately 48 hours. 
 
Extensive past experience coupled with the use of best practices developed in starting-up AP30 
series pots will allow for optimum plant personnel training.  
 
The start-up of the initial potline will be completed within 6 months, under strict Environment, Health 
and Safety controls and world-class performance. 
 

2.8 Overview of the Decommissioning Phase 
 

The expected lifetime of the plant is approximately 40 years. After this period, and based on Alcan’s 
experience, the following options exist for the plant facilities: 
 

 Extension of the lifespan of the smelter through technology upgrades 

 Alternative use of the buildings and facilities by other industries 
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 De-commission plant removing structures and site rehabilitation. 
 
It is a requirement of the CDC that all tenants, at the end of the life of their factories, remove all 
buildings and return the site to the state that they receive the site, unless alternative uses can be 
agreed with the CDC. The conditions of decommissioning are specified in chapter 27 of the 27th 
draft of the Project Support Agreement dated 28 November 2003.  
 

2.9 Direct employment created by the project 
 
2.9.1 Construction workforce  

The total number of constructions workers is still to be assessed according to the typical South 
African standard of construction. The workforce is expected to peak at approximately 6 000 people 
for a period of 12 months during the construction phase, with the average workforce during 
construction estimated at 4 500 workers (Table 2.2). The workforce would be sourced locally where 
possible, however, it is likely that some of the semi-skilled workforce would come from outside the 
immediate vicinity. Expatriates will be employed initially to transfer knowledge and then assist in 
dealing with technical and operational issues during the start-up and stabilization phases. 
 

Table 2.2: Employment during construction phase: 2003-2005 
 
Peak construction workforce South African 

employees 
Temporary expatriates 

Unskilled 2 500  
Semi-skilled 1 500  
Skilled 2 000  
Highly skilled 30 170 

Total 6 030 170 
 
 
Employment categories are based on the South African skills classification, which is outlined in 
Table 2.3.  
 

Table 2.3: South African Skills Classification 
 
Skills level Classification criteria 
Unskilled >16 yrs of age, schooling up to Grade 5 (5 years of schooling) 
Semi-skilled >16 yrs of age, schooling between Grade 6-11  
Skilled Achieved Grade 12 (Matric) 
Highly skilled Grade 12 and tertiary education (technical diploma or university degree) 
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2.9.2 Operation workforce 

Operation of the smelter would require approximately 1050 full-time, permanent, long-term 
employees. About 800 of these positions would be occupied by semi-skilled and skilled waged 
employees, spread over three shifts of 8 hours per day. The minimum educational qualification for 
semi-skilled positions would be Grade 10 or 11 and skilled positions would require a Matric (Grade 
12) certificate or equivalent. There would be about 250 highly skilled technical and management 
positions. During operations the majority (if not all) of the non-core activities will be outsourced to 
external contractors. An additional 200 to 300 direct subcontractors would thereby be permanently 
employed for smelter operations.  
 

2.10 Project schedule 
 
Alcan initiated the feasibility studies and the approvals process in th elater part of 2004. The 
commencement of construction is planned for early 2007 in order for the smelter to become 
operational in early 2009, as is detailed in the proposed project schedule below (Table 2.4). 
 

Table 2.4: Proposed project schedule for the Alcan smelter 
 
Activity Schedule 
Updated EIA and ROD  07/2005 
Completion of detailed feasibility study 09/2005 
Securing of project finance 12/2006 
Construction 01/2007- 04/2009 (1st potline) 
First metal 05/2009 
Full metal capacity reached 11/2009 
 
Construction is anticipated to commence in early 2007 and last for a maximum period of 28 months. 
The first metal production is planned for the first quarter of 2009 and the first potline is expected to 
operate at full capacity production 6 months later.  
 
The construction of the second potline and its associated supporting infrastructures could start 6 
months after the first potline has reached full capacity. It expected to be shorter to build 
(approximately 21 months are currently used for planning purposes)  and slightly faster to start-up (4 
months are used). 
 
The duration of the project from beginning of the construction to operation at full capacity is 
therefore expected to be between 60 to 70 months. The life of the project is expected to be 30 to 40 
years. 
 
The proposed site is currently cleared. CDC and the National Port Authorities have constructed most 
of the infrastructure required, leaving the specific Coega Aluminium Smelter requirements to be 
finalised as needed.  
 


