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EU Directive
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3) EU

4 EU 2010

1990 2010 50 1113Bil Ton

5)

6) EU

7)
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10)
EU

EU

112 Jatropha Curcas
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30

CO,

CAR PARK
EU
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1 ha 1600 1,700kg
1ha 1600kg
-1.1
-1.1
Cape Verde Islands
2004
800 ( 324ha) 2004
100ha
2004 Andhra Pradesh and Jaipur
100 ha
10,000 km
Chiapas
SASOL
1996 1000ha
Kakute 1,000 kg




-1.2

-1.2

Emerald Oil Int. (Pty) Ltd.

10 ton

Bio Diesel S.A

Jatropha Task Team formed together with the KwaZulu-Natal
KZN

Agricultural Extension Service in

KwaZulu-Natal

Makatini

Owen Sithole College of
Agriculture — OSCA

Agricultural Extension Service, KwaZulu-Natal

Agro Forest Bio Energy

Association — Afbea

Moringa, Ximenia and Pappea

Department of Science and

Technology, South Africa 750
1.1.3

1) Westfalia

2) Lurgi Life

3) AT- Agrartechnik

4) Energea

5) BDI

6) Uhde

25 / 10 /
1 / 14 /
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Authority DNA
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2002
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1
2006
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100km
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2004 12 Designated National
CDM
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20038 3 1 2013 10,000GWh(80
2003 11 -
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2004-2013
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10000GWh
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1.4 EU 1.1

1.4

2004

2005 EURO 1

2006 EURO 1

2008 EURO 2

2010 EURO 4

2012 EURO 4

11 EU

100% [ — —gummm e m e
I N T,
80%

70%

60%

50%

40%

30%
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1992 1996
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50 100
3 Strategic Investment Program SIP
15 300 4,800
Foreign Investment Grant
CO;
CDM
50,000
1.2
121
3.2 1,219,090
24
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4,483 2003 1.2 2002
79 9.6 8.9 2.5
11 80
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1989 9
1994 4
5
1999 6 2 ANC
10 2004 4 3
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Western Cape

-13 27
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1.2.3

2003
CIA

1.4

266

2003

GDP 1,823 2003 GDP 4,100
3.0 2002 1.9 2003 2.6 2004E
World Factbook
5.7 2001 10.0 2002 6.8 2003
2004E 31.2 2003
312 2002 385 2003
2002 347 2003
15 (2002 ) 31 (2003 ) 18 2002 ) 24
1998 2003 GDP -1.4
-1.4 GDP
1,400,000
1,200,000 |

1,000,000
800,000
600,000 |
400,000 |
200,000 -

0

1000$

%

1998 1999 2000 2001 2002 2003
3 GDP 3 GDP —A—  GDP
2005 2
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Funds

CEF

27.8

Petroleum Qil and Gas Corporation of South Africa 1999

80

Eskom

-15 1992
14.8

-12 -

2004 3

Central Energy

PetroSA
11

2001 10.9
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Digest of South African Energy Statistics 2002
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35 27 8 2
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2001 27
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Digest of South African Energy Statistics 2002
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-1.8 2002
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Energy and Environmental Issues of South Africa EIA of DOE/USA
1.25
2005 1 1,570 Oil & Gas Journal
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UAE

-1.9

-1.10 1990 2003

500
450 _ T T :
400 M M -
350
300 -
250
200 |
150 |— -

2l |

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

Energy Overview of South Africa by DOE/USA

52

Sasol

PetroSA

15 / 5

80
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-1.11 2000

3.1%

6.6%  0.0%

0.3%

3.0%

3.7%

79.9%

1.2.6

2,500
6.5kWhr/

1)
2) Electrcite de France/Total
3) NUON/RAPS

50,000 50W  SHS Solar Home System

Fee for Service SHS
50
SHS

-16 -

4.5



1.3 CDM/JI

National Strategy for the

control of toxic exhaust emission from vehicle 2008
1996
2006
2008
90 2012 2005
Euro4
2006 2004
500ppm 2010 50ppm
2004 2006
2002 3 I
2012 CDM
2004 12 Designated National Authority DNA
CDM
CDM
2002 34 90.6
3 630
UNFCCC
3 CDM
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1

2)

3)

4)
5)
6)
7)

CDM
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1.5

CDM
GEC
Austrian Biodiesel Institute Climate Expert
GEC
\4
A 4 \4
Austrian Biofuel Institute Climate Expert

PDD

-19-



)

Austrian Biodiesel Institute

)

Climate Expert
PDD
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2.1

-2.1

2.11
Richards Bay Industrial Development Zone
-2.2 -2.3
2.1.2
-2.4
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120,000 /
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140,000 /
2.1.3
1 6kg 10kg
10

100,000ton
40 48%
250,000ton 40%

lha 2,500

1 6 10kg

1 6.7kg 15,000ha 250,000 ton -=-(2,500
ha>6.7kg )
1 3
5
3
100km
15,000ha
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112%
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Source: The Department of Trade and Investment, South Africa except Glycerine and Biodiesel: South African
Customs & Excise Office at Richards Bay and Biodiesel price c/kg: Oleoline and OANDA (Q4 2004 price
for biodiesel ex mill in Europe converted to South African cents)
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-2.8 40 50
-2.8
500
450
400
350
300
250
S 200
o
- 150
100
50
0
98/99 99/00 00/01 01/02 02/03 03/04
o 9.1 9 9.1 9.4 9.6 9.8
O 16.8 20.5 16.6 13.2 10.8 118
O 125 15.2 25.8 318 205 17.6
m 8 8.8 7.8 10 14.8 158
] 20 20 20 20 20 20
[ ] 24.4 254 26.5 28.6 22 22.7
@ 27.1 217 28.2 285 28.9 295
[ ] 258 307.4 299.3 322.3 340 265.2
Source: Oilworld except used frying oils
-2.9 2003
46.7 54.5 2.1
27 14
-2.10
45%
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m] o ]
Source: Oilworld
-2.10
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Source: The South African Oil Processor Association
Austrian Trade Commission
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US$/ton 300 US$/ton
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Source: Oleocom, Matif, CBoT
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2001

1,200
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800
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600 2004

- 1994

400
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200 - | -

Source: Bagani GbR, Indian Central Organization for Oil Industry and Trade, Gujarat Oleo Chem Ltd., OANDA

190 ha
20%
38 ha
16,750 kg/ha
40%
1ha 6.7 ton
38 ha 259
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33%

-2.14

-2.13

3,000

2,500

2000 |-~ .

1,500

1,000 tons

1,000

500 |- .

2004 20xx

Source: Department of Science and Technology, South Africa

2003
726 m’
-2.15

41%
-2.17

-2.18
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25,000

20,000

mLPG
15,000 u

O
10,000 -

]

5,000

1985|1986 | 1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003
OLpPG 324 | 327 | 358 | 406 | 432 | 434 | 464 | 465 | 454 | 485 | 471 | 450 | 492 | 523 | 540 | 567 | 599 | 586 | 558

661 | 557 | 544 | 524 | 546 | 576 | 526 | 549 | 595 | 633 | 615 | 704 | 635 | 574 | 561 | 555 | 555 | 536 | 528
470 | 498 | 562 | 641 | 678 | 723 | 725 | 743 | 834 | 875 | 850 | 917 | 973 | 1052|1054 | 857 | 786 | 745 | 769
739 | 687 | 704 | 784 | 835 | 866 | 861 | 1009 | 1095|1193 | 1368|1601 | 1779|1877 | 1995|2020 | 1924 | 1967 | 2099
6560 | 6773 | 7389 | 7995 | 8395 | 8612 | 8906 | 9171 | 9202 | 9629 |10153]10566|10785|10883|10861/10396/10340]10335|10667
5062 | 4917 | 5068 | 5409 | 5350 | 5273 | 5130 | 4950 | 4940 | 5110 | 5432 | 5759 | 5869 | 5959 | 5993 | 6254 | 6488 | 6831 | 7263

i

B O

Source: South African Petroleum Industry Association

-2.15

3%

3%
General
Commercial &
Industrial
8%

28%

10%

15%

14%

Source: South African Petroleum Industry Association
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-2.16

Afric Oil, 100

Tepco

(Shell), 183 \ sasol, 25

Excel

(Sasol), 399
Engen

(Petronas), 1,773

Total, 968

BP, 1,021
Shell, 1,222

Caltex
(ChevronTexaco),
1,140

Source: South African Petroleum Industry Association, Times Publications

-2.17

-100 0 100 200 300 400 -50

o

50 100 150

LPG

m} o || m} o a

Source: Energy Information Administration
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Source: South African National Energy Association,
South African Petroleum Industry Association

2% 2%
5%
-2.19 0.883
2% 2010 148,000 5% 369,000

-2.19

450 [ - - - mmm e e mm e mmm e — oo

400 - —

300 |
250 F-| F- -4 F-l F-{ -4 F-L -4 - F-1 |-

200 F-L (-4 -1 F-1 1 -1 A - -

1,000

150

100 - — H -

50 - — H -

2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 [ 2013 | 2014 | 2015 ]
m 2% | 134 | 136 | 139 | 142 | 145 | 148 | 151 | 154 | 157 | 160 | 163
o 5% | 334 | 341 | 347 | 354 | 362 | 369 | 376 | 384 | 392 | 400 | 408

Source: South African Petroleum Industry Association
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Petrol 93 0.3%

1995 4 2004 10 -2.20
1995 10 2004 10 9 11.4%
2003 10 2004 10 1
34.5%
-2.20
500 +
450 +
400 A
350 A
~ 300 A
=== Petrol 93
250 A
=== Diesel (0.3%
200 A
150 A
100 -
50 A
0
8§ 8 8 8 5 5 8 83 3 8 8 8 8 8 8§ 8 88 3 3
252383258238 %25%238%238%238%5%5%3
Source: South African Petroleum Industry Association
-2.21 Base Fuel Price
Base Fuel Price Base Fuel Price 50-60%
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2001 1
2001 5
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2002 1
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o O
o O
N N

2002 9

2003 1
2003 5
2003 9
2004 1
2004 5

2004 9

@Basic Fuel Price

@ Equalisation fund
levy
BFuel levy

OIslate levy

= Customs & excise
duty

DRoad accident fund
levy
Storage, Handling &
Delivery cost

D Transport cost

Bwholesale margin

Source: Department of Minerals and Energy, Republic of South Africa

-Dibutoxy Glycerol

CH,
CH, O C CH,
ey
CHOH
CH,
CH, O C CH,
CH,

-2.22

Dibitoxy Glycerol

Oxygen Content %:
Flash Point °C:
Solubility in ULSD:
Water Tolerance:

2001

22.6%

Excellent
Excellent

Elastomere compatibility: Good
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2% 14%
6%
13%
12%
Source: Procter & Gamble
-2.23 2001 2003
2005
-2.23
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1)
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1)
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Source: Oleoline, OANDA
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-2.25

2004 9

2005

99.7% (
- 99.5%
77777777777777777 -_— 80%
g
g
2002 9 ZAR/kg 1,380 US$/ton
-2.26
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-2.26

25,000
1) —l
2) |
14,000 /
3)
4)
5)
6)
7)
8)
i
9) 7)
t |
10,000 / 100,000
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5)

6)

7)

-43-



8)

9)

2.16

pH
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/ /
250,000 250,000 T/Y
110,000 110,000 110,000 100,000
10,000 20,000 10,000
110,000 100,000 100,000 100,000 T/Y
10,000 50% | 20,000 10,000 10,000f 10,000| T/Y
140,000 140,000 T/Y
/
1kg 250 250 T/Y
2|kg 220 10/kg 1,100 1,320 T/Y
1.4\kg 154 8|kg 880 3lkg 30 1,064, TIY
40| kg 4,400 4,400 T/Y
30|kg 3,300 3,300f T/Y
5kg 550 550| T/Y
109|kg 11,990 11,990 T/Y
4kg 440 4401 TIY
0.6 kg 66 66| TIY
21kg 20 20| TIY
TONSIL 3|kg 330 4kg 440 770| TIY
0
300/ kg 75,000f 65|kg 30|kg 3,300f 250(kg 10K| 27,500] 560/kg 61,600( 260|kg 11K| 5,200] 150|kg 1,500] 174,100| T/Y
1md 250 2lmd 1me 110  20|m® 110,000 28|m® 154,000 16|m?® 16,000 50|m® 25,000 305,360 m’y
150|kg 1000|kg 20,000 20,000| m¥Y
1|Nm® 0
45/ Whr| 11,250 2.3| Whr 1.2| Whr 132 3| Whr 3301 9.2| Whr 1,012 8| Whr 160| 15| Whr 150  13,034|MWhr/Y|
3,600,000 3,600| GceallY
360,000
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2.1.7

-2.2
12,000
250,000 15
EN14214
-2.3
99.5%
330
-2.2
<1% <3 % <20 % > 20 %
%)
(1000t/y)
Westfalia( yes no no no zero 95 -97 | medium 100 - 120 high
Lurgi Life( yes no no no zero 95 - 97 low 100 high
AT- Agrartechnik( yes yes no no medium 96 - 97 low 53-75 | medium
Energea yes yes yes - high 99 highest 40 - 250 low
BDI yes yes yes yes zero-high 99 high 12 - 40 high

Source: “Best Case Study on Biodiesel production plants in Europe™ ABI 2004
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-2.3 EN14214
15 glem’ 0.860 - 0.900 0.20
40  mm’/s 35-50 %m/m 0.02
accord.EN 590 %m/m 0.25
120 %m/m 0.8
mg/kg 10 %m/m 0.2
CCR %m/m 0.30 %m/m 0.2
%m/m 0.02 120
51 mg/kg 10
mg KOH/g 0.5 6
mg/kg 500 mg/kg 5
mg/kg 24 Ca Mg mg/kg 5
218
US$
1)
105,000,000 16,154,000
2) 6,200,000 947,000
3) 18,000,000 2,770,000
4) CIP 110,500,000 17,000,000
5) 22,100,000 3,400,000
261,900,000 40,271,000
Exchange Rate 6.5 uUs$
219
Richards Bay Industrial Development Zone
Company
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11kV

50.10 Rand/kVA
61.70 Rand/kVA

0.1050 Rand/kWh
0.1281 Rand/kWh

132kV

41.39 Rand/kVA
69.10 Rand/kVA

0.086 Rand/kWh
0.1436 Rand/kWh

1ke/ 2.516 Rand/ke
1ke/ 2.932 Rand/ke
0.807 Rand/ke
2.1.10
-2.27
-2.27

President (1)

Board Meeting

Administration Manager (1)

Administrator (1)

Secretary (1)

27

2111

Production Manager (1)

Accountant (1) Technical Manager (1) Operation Manager (1)

Secretary (1)

—— Process Engineer (1) Feed Inspector (1)

—— Mechanical Engineer (1) Shift operators (12)

Electric/Instrumentation
Engineer (1)

L Maintenance Engineer (2)

-2.28
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140%
1 F/S
2 |
: =
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5 w
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9
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6
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2.2 PDD

CDM
PDD Project Design Documents

PDD
PDD

221
1)
CDM ” |1.C. Emission Reductions by Low-Greenhouse Gas
Emitting Vehicles”
CDM
CDM
CDM -2.4

-2.4 CDM

m:
LA.
1.B.
I.C.

(1n):
ILA.

11.B.

11.C.

11.D.
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ILE.

HLA.
111.B.
11.C. GHG
11.D.
IILE.
2)
GHG
—»
2)-1
[ ]
(@)
1 50% 50%
2 80% 20%
3 100%

GHG
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(b) GHG

[ ]
(©)
(d)
. 50
(€)
[ ]
(f)

70%
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10

70%
0.05%
2)-2
CER
1
3
1:
2:
3:
1[ 1
) 1-1
° 1-2:
° 1-3:
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° 1-5:
° 1-6:
. 1-7.  GHG
2-1)a. 1-1 1-3 2-1)b.

1-2 1-7 GHG

GHG
GHG
1-6
20 1
2-1)e .CER
IRROI
3 1
2-1) )f.

3)
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GHG

IRROI
11.5%

-2.29

1-5

4.4%

1-4



L
L
L]
L
Specific (o the Project Scenario, negligible

Now-existence in the Baveline Scenario

Fossil Fuels owl il Electricity  Methanol. Na€H Fossil Fuels

negligible

GHG -2.5
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-2.5 GHG
[ ] [ ]
) Cco, (CO,, CH,)
[}
N,O
[}
C
CO,
[ ]
CcoO
. “l CO)
( N20)
[}
COy)
[ ]
CO,
d L] (COz,
CO, etc.)
. eExploitation, Refinement,
C
CO,
o (CO,, CHy)
(CO,) . (COy)
. . (COy)
( )
( N20)
N,O
N,O
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4) GHG

4)-1
GHG
PEy= FFBFPheavy il y * COEFFFheavy ol + BFmassy * COEFFS + PETarnsply +
PEPlamtation_l\lzoy

FFo P heavy oil.y : [klfyr]
COEF ™ heay oil : LCA CO, (oxidization factor ) [tCO/KI]
BF™, : [ton-BioFuel/yr]
COEF™:

CcoO, [tCO,/ton-BioFuel]
PET™PL CO,

= ztransportation model ENTRmodel,y * COEFTRmodel [tCOZ/yr]

where  EN™odeiy [

COEF™ odei : i CO,
PEPRMN N20, : N.O
= Fertilizer", * UREA_EQ™ * COEF”™ N,0 * GWP_N,O
[tCOeq/yr]
Fertilizer",: [ton-fertilizer/yr],
UREA_EQ™ N-component  [ton-urea/ton-fertilizer],
2
CO,
100,000

PE, = 13,660 [kilo liter-heavy oil/yr] * 3.1 [tCO/kilo liter-heavy oil]
+ 1,500 [kilo liter-diesel] * 2.6 [tCOy/kilo liter-diesel]
+ 140,000 [ton-fertilizer] * 0.12 [ton-urea/ton-fertilizer]
*0.010 [tN,O/ton-urea] * 310 [tCO.eq/tN,O]
(42,346 + 3,900 + 52,080) [tCO.eq/yr]
0.98 * 10° [tCO,eq/lyr]

BFP .
FF heavy oil,y-
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4)-2

where

COEFF\: IPCC

BF™SS, : 100,000t/
COEF™:
Fertilizer":
UREA_EQ",: N-component 5.3%
COEFP™® N,0:1.0% (PDD  Annex )
L, = EL, * COEF®", / (1 - Lossy) — BE_N,0, + PE"™"_N,0,
ELy: [MWh/yr]
COEFE- : CO, [tCO/MWHh]
Lossy :
BE_N20y: N,O

= BioFertilizer™, * UREA_EQ®" * COEF_N,0 * GWP_N,0 [tCOzeq/yr]
BioFertilizer™, :
[t-(bio-fertilizer)/yr]
UREA_EQ™,:

[t-urea/t-(bio-fertilizer)]

COEF_N,0": N,O
(direct + indirect) (=0.030) [tN,O/t-urea]
GWP_N,0: GWP of N,O (=310 in the 1% Commitment
Period)[tCO,eq/tN,0O]
PE" " N20, : N,O

Ly

= Fertilizer"y, * UREA_EQ"™ * COEF"™"™® N,0O * GWP_N,0

[tCO.eq/yr]

COEFP"™® N,O: N,O
(=2.0%)

100,000

= (1.3 *10°[MWh/yr]) *0.92 [tCO/MWh]/ (1 —0.03) — 0 + 0
= 1.2 * 10* [tCO./yr]
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EL,:

COEF™ :

Lossy: NER’s
BioFertilizer®, :

UREA_EQ™:

COEF_N20"': 3.0% PDD Annex of the baseline methodology

PEIndirect_N 20y :

4)-3
GHG
PE®y= PE, +L,
= 098*10°+ 1.2*10*=1.10* 10° [tCO.eq/yr]
5) GHG
GHG
BE, = BF, * COEF™ setro.diesel * (1 + 6)
BFy : [GJlyr]
= BF", * Density, * HV,
where:  BF\,: BF, [myr],
Densityy: [ton/m°]
HVy: 1t [GJfton]
COEF™ petrodiesel: CO;,
LCA [tCOeq/GJ]
o 1km
= [ Lbiofuer/Lfossit ] — 1
Lfossil: GJ [m/GJ]
Lbiofuel: GJ
[M/GJ]
GHG

BE, = BF, * COEF" = 1.0v10° [ton-BDF/yr] * 0.89 [ton-Diesel/ton-BDF] * 3.21

[tCO,/ton-Diesel] * 1.3 = 3.7 *10° [tCO./yr]

BF,:  1.0%10°ton/
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COEF™: CO,
(20.2 [tC/TJ] * 43.33 [TJ/10%ton] * 44/12 [tCO,/tC])/1000 3.21,
LCA 30% PDD Annex 3
o: PDD  Annex 3

6) GHG
GHG
ERy= BE,-PE,-L,
3.72*10°-1.13*10° - 1.2 * 10
= 26 [ [tCO2eq]
10
260 CO;,

7)
10

222
GHG
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(m),
(©
(€)
P [Kilo liter] m 100%
FF heavy oil, y co
2
P2 LCA CO,
c dEFFF _ (oxidization [tCO./ kilo liter] c 1 100%
heavy ol factor )
P3. . 0
BEMSS [ton-BioFuel] m 100%
y
P4. . 0
COEE™ - [tCO,/ton-BioFuel] c PDD 100%
Co,
P5. 0
PETarnspl - [tCOz/ yr] C 100%
Y CO,
2
P6. i -
kilo liter m 100%
ENTRmodel,y [ 1 0
A I CO; Statistics [tCO/ kilo liter] c PDD 100%
model
P8. 9
pEPlantation N.O, N,O - [tCO.eqlyr] C 100%
P9. -
Fertilizer™ [ton-fertilizer] m monthly 100%
Yy
P10. .
UREA_EQ" N-component [ton-urea/ton-fertilizer]
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(1)
1994

1965
PM

1997 10

management
Environment Management Act
Environmental Implementation Plan

Plan

Advisory Forum
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1998
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d)

1. 108 1996
2. 1989
3. 1989
4, 1977
5. 1999
1. 1965
1. 1998
2. 1997
1. 1983
2. 1998
3. 1998
1. 1989
1. 1973
2. 1993
3. 1991
4. 2002
5. 1983
6. 1997

@

National Environmental Management Act
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50mg

1 SO,
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3.1

Feaibile

EPC

- 65 -

v



3.2

3.2.1

2.1.8 4

US$40million US$16 million 40

L US$24 million 60

75

Black Economic Empowerment

3.22
@)
- JBIC
- JBIC
- Multi-Lateral Agency
)
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Development Bank of South Africa

ABSA
Bank
(3) JBIC
OECD
JBIC
) JBIC
JBIC
commercial level
(5) Multi-Lateral Agency
IFC
commercial level JBIC
3.3
3.3.1
2.1
2
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3.3.2

2006

0.05

IBLC In Bond Landed Cost
FOB
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0.3

0.05
0.05
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-32 0.05 2004 1
1/100

Slate Levy g(Retail Margin - RM

Wholesale Margin
WM

Delivery Cost DC

Transport Cost TC

Road Accident Fund
RF

Equalization Fund
EF

Customs & Excise
CE

Fuel Tax FT

335.49 £

Source Price Element Diesel, Ministry of Minerals and Energy

-3.3  0.05
1/100
e
500
al ._.§.\-_./.\I/H’H—./.
300
200 | ‘—"\_./‘\k IBCL
100 |
0
1 '03 2 3 4 5 6 7 8 9 10 11 12 1 '04
Source Price Element Diesel, Ministry of Minerals and Energy
1 IBCL

185.10

-69 -

IBCL



185.10
3.3.3
80 3
2
ROI 4.43

2003 3
30
30

85.00 400 2150 1.00 > 0.3

IRR ROI

100

-70 -
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80 2

100

IRR



-3.1

[ uss= | 650 ZAR |
ZAR 2.19 /Litre US$ 382.08 /Ton) 2.1855[ZAC/L
ZAR 9.00 / us$ 1,384.62 /Ton) 100%
ZAR 0.00 /Ton Uss$ 0.00 /Ton)
ZAR 10,000.00 /Ton uss 1,538.46 /Ton)
ZAR 4,000.00 /Ton Us$ 615.38 /Ton)
ZAR 6,000.00 /Ton US$ 923.08 /Ton)
ZAR 4,000.00 /Ton 3 61538 /Ton)
ZAR 4,000.00 /Ton Us$ 615.38 /Ton)
ZAR 2,000.00 /Ton Us$ 307.69 /Ton)
ZAR 10,000.00 /Ton Us$ 1,538.46 /Ton)
ZAR 10,000.00 /Ton US$ 1,538.46 /Ton)
ZAR 4,000.00 /Ton Us$ 61538 /Ton)
ZAR 2,000.00 /Ton 3 307.69 /Ton)
TONSIL ZAR 2,000.00 /Ton Us$ 307.69 /Ton)
ZAR 750.00 /Ton Us$ 115.38 /Ton)
( ZAR 500.00 /Ton US$ 76.92 /Ton)
ZAR 0.81 /Ton us$ 0.12 /Ton)
ZAR 2.93 /Ton Uss$ 0.45 /Ton)
ZAR 61.07 /KVAContract/M _ [(1000US 2,254.89 /
ZAR 013/ Whr Uss$ 001970769 / Whr
ZAC 15.00 / 25 | 57,700 US_/
0.00 US$/T-CO2
1 2 3 4 5 6 7 8 10
t/
-1 1 2
2 3 3 76,900 US$/ ZAR 500,000 /
2 4 4 30,800 US$/ ZAR 200,000 /
7 8 8 46,200 US$/ ZAR 300,000 /
12 12 15,400 US$/ ZAR 100,000 /
11 27 27
3% /
50 /
ZARM2  m2 ZAR
( 16,154,000 US$ 07  150x0°  105x0°
( 947,000 US$ 120 51,300 6156000
2,769,000 US$ 1800 10000 18000000
17,000,000 US$
3,400,000 US$ / [ 100%]
40,270,000 US$
40% 16,108,000 US$
1 60% 24,162,000 US$
-1
100%
11.50% / 0 10 10
1150% /
100%]
/ 10%
1 40%[2-4 20%
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-3.2 1/2
-1 1 2 3 4 5 6 7 8 9 10
[
(

) 80,000| 100,000| 100,000| 100,000| 100,000| 100,000 100,000| 100,000| 100,000| 100,000 980,000
(us 1/ 30,566 38,208| 38,208 38,208 38,208/ 38,208| 38,208 38,208 38,208| 38,208
(G 8,000/ 10,000{ 10,000, 10,000| 10,000, 10,000 10,000{ 10,000, 10,000{ 10,000 98,000
(us 1 11,077| 13,846 13,846 13,846 13,846 13,846| 13,846| 13,846 13,846 13,846
( 1/ 107,200| 134,000| 134,000| 134,000| 134,000| 134,000| 134,000| 134,000 134,000 134,000 1,313,200
(us / 0 0 0 0 0 0 0 0 0 0

(1 30,000/ 100,000 50,000 0 180,000

( 1/ 30,000/ 100,000| 200,000/ 250,000| 250,000| 250,000 250,000| 250,000| 250,000 250,000| 250,000
(us 1/ 5769 19,231 21,154| 19,231 19,231 19,231 19,231| 19,231 19,231 19,231| 19,231
(1 200 250 250 250 250 250 250 250 250 250 2,450
(us 1 308 385 385 385 385 385 385 385 385 385
(1 1,056 1320, 1,320| 1,320 1,320 1,320, 1320] 1,320 12320 1,320 12,936
(us 1/ 975 1,218 1218 1218 1,218 1218 1218 1218 1,218 1218
(G 851 1,064 1,064 1064/ 1,064 1,064 1064 1,064 1,064 1,064 10,427
(us /1 524 655 655 655 655 655 655 655 655 655
(1 3520| 4,400{ 4,400| 4,400 4,400| 4,400| 4,400| 4,400) 4,400 4,400 43,120
(us / 2,166| 2,708/ 2,708/ 2,708 2,708/ 2,708/ 2,708/ 2,708 2,708/ 2,708
(G 2,640) 3,300{ 3,300 3,300 3,300 3,300 3,3300{ 3,300, 3,300[ 3,300 32,340
(us 1 812| 1,015/ 1,015 1,015 1,015 1,015 1,015 1,015 1,015 1,015
(1 440 550 550 550 550 550 550 550 550 550 5,390
(us / 677 846 846 846 846 846 846 846 846 846
(G 9,592 11,990| 11,990| 11,990| 11,990, 11,990| 11,990| 11,990, 11,990 11,990 117,502
(us 1/ 5903 7378 7378 7378 7378 7378 7378 77378 7378 7,378
(1 352 440 440 440 440 440 440 440 440 440 4,312
(us 1 542 677 677 677 677 677 677 677 677 677
( 1/ 53 66 66 66 66 66 66 66 66 66 647
(us 1/ 32 41 41 41 41 41 41 41 41 41
() 16 20 20 20 20 20 20 20 20 20 196
(us 1 5 6 6 6 6 6 6 6 6 6

TONSIL

( 1/ 616 770 770 770 770 770 770 770 770 770 7,546
(us / 190 237 237 237 237 237 237 237 237 237
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-3.2 2/2
-1 1 2 3 4 5 6 7 8 9 10
1,000US$)
30,566| 38,208| 38,208| 38,208 38,208 38,208 38208| 38,208 38,208 38208 374,439
11,077| 13,846 13,846| 13.846| 13,846 13,846 13,846 13,846 13846/ 13,846 135692
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0| 41,643] 52,054| 52054 52,054| 52,054| 52,054| 52,054 52,054 52,054] 52,054] 510,131
5769| 19,231| 21,154/ 19,231 10.231| 19,231 19,231| 19,231 19,231 19,231 19,231 200,000
12,133| 15166 15,166 15166| 15166 15166 15166/ 15,166 15166/ 15166/ 148,628
2,060 2580 2580 2580 2580 2580 2580 2580 2580 2,580 25284
4164| 5205| 5205| 5205| 5205| 5205/ 5205| 5205/ 5205 5205 51,013
539| 908 908| 908 908| 908| 908] 908| 908  908] 908 9,622
503| 503  593| 593  593| 593|503 593|593 593 5,931
0
8437\ 4357| 4357| 4357 2r7| 217 2m|  2md| 2t 2m 23,169
2,779|  4,223| 3913| 3603| 2169| 1850 1,549 1239|  929| 620 310 23,192
692| 692  692] 692 692 3,462
9,779 52,442| 54569 52,337| 50,902| 45820| 45510 45200| 44,890 44,581 44,271 490,301
9779] -10,798] -2,515] -282] 1152] 6,234| 6544] 6854] 7.164] 7474] 7,783 19,830
0| -9,779] 20577 -23,093 0 0 0 0 0 0 0] 53,449
0 0 0 o] 346] 1870] 1963 2056] 2149 2242] 2335 12,962
0779 -10798] -2515] 282 80| 4.364] 4581] 4798 5015 5231] 5448 6,869
16,108 16,108
1 24,162 24,162
2 9,779| 5,055 14,834
9,779| -10,798| -2,515| -282| 806/ 4,364| 4581 4,798| 5015 5231 5448 6,869
0| 8437| 4357| 4357| 4357| 217| 217|217 217 2mi| 217 23,169
40,270) 2,694| 1842 4075| 5163 4641 4858 5075| 5292| 5508 5725 85,142
40,270 42,964| 44,806 48,880| 54,044| 58,685 63,542| 68,617| 73,909 79,417| 85,142
40,270 40,270
1 2,694 2,604 2694 2,694| 2604 2694 2,604 2694 2,694 2,694 26,941
0
40,270|  2,604| 2,604] 2,694| 2,604 2694] 2,604 2604 2694 2604 2694 67,211
0 o -852| 1381 2469] 1,947| 2164] 2381 2597 2814] 3,081 17,932
0 0| 852 528] 2997| 4944| 7.108] 9489 12,086 14,900 17,932
IRR(ROI) 47270/ 1,861| 5755 7.678] 7,332 6500 6407| 6314| 6,221| 6128 6,035
4.43%
IRR(ROE) -16,108 0| -852| 1,381 2469 1,947| 2164| 2381| 2597 2814 3,031
1.52%
DSCR 027| o087| 122| 151] 143| 151| 161| 172| 185 20
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3.34

=+30
-3.4
52%
-3.4
—— —— —A—
25
N /
15
10
[

5
2, TO—A
& -200% -15% -10% -5% 0% %\ 10% 15% 20%
” 13.5%
-10
-15
-20
3.35
IRR ROl 15 -34 135
2.1855 >=<(0.135><10 29,500,000ZAR/
1
10 26
29,500,000 6.50 260,000 1746 $ tCOzeq
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3.4

3.3
/
CDM
341
34.1
@
® SASOL
® De Beers
® BHP Billiton
® Mossgas /
(2
Protea Chemicals
(€))
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3.4.2

3.35

Protea Chemicals



3.4.2

5,000t 15,000t

ONC1190 EN14214

Total Quality Control
QC
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Security Cost

Richards Bay
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