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Petroleum Products Surplus/(Deficit) In Arab Countries
1,200
1,000 7
800 T |
1| [ ]
EE 600
m
= 400 |
200 T ’—‘
0 —T - .
Naphtha Gasoline Kerosene/Jet Fuel Gasoil/Diesel Fuel Oil
-200
@2000 W 2005 02010
(V) @2 Jsa>
(Y1) s pall 3lga¥ 2 abaaitl culanad) Jle Cllally (s pall ol e
Productio .
mbod Refinery | Non Refinery Total Demand | Surplus / (Deficit)
LPG 425 1623 2.048 1.104 944
Naphtha 945 431 1.376 248 1.128
Gasoline 1.285 1.285 1.101 184
Kero/Jet Fuel 1.075 1.075 416 659
Diesel/Gasoil 2.468 2.468 1.667 801
Fuel Oil 1.712 1.712 1.443 269
QOthers 189 189 185 4
Total 8.099 2.054 10.153 6.164 3.989
(V) o2y Ka
Gasoline Surplus / (Deficit)
200
150
- 100
oy
E 50
° ]
(50) 2005 2010
O Arab Countries B Asia (including Iran)
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Carbon number Paraffins | Naphthenes | Aromatics
C, 0.8 0 0
C. 6.6 0 0
C, 21.2 4.2 3.3
C. 20.8 3.5 7.6
C, 13.5 2.1 5.5
C, 5.9 1.8 1.3
C, 1.0 0.4 0.1
Total 69.8 12.0 17.8
Property Local Gasoline European Specification
Distributed | Specification | 2002 2005
RON 83 90-98 91-95 91-95
Sulphur, wt. ppm 20 2000 150 50
%.Aromatics, vol 17.8 .No spec 42 35
%.Benzene, vol 3.3 .No spec 5 1
Lead, g/l 0.41 0.55 - -
042
D 040
E 033
E 036
S 034
(]
032
i
J [:]3[:] I I I 1 1
1995 1996 1947 1998 1999 2000 2001
YEAR
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3 UAE | Bahrain | Alqeria |S. Arabia| Syria | Iraq | Qafar | Kuwait | Libya | Eqypt
3 RON 0895 | 91 | 95195 | 95 [ 900 | o1 | 9790 | 9501 | 96/G8 | 95190
S 085 | 8ol | G5 . oo . Byt | - .
Sulphur wt% 0.050.05 045045 10010011 04 {04050 005 [ 005 | 005005 |0.08/0.08] 0.0500.05
RVP KGleubic cm; Summer | 0.600.6 | 0.6800.68 | 063065 | 060 | 0.710.7 |0.450.84] 0.650.65 | 0606 | 07007 | 0.6300.63
Winter 0707 1 073078 077080 078 0.70.7 0.70.7
Benzeng, vol'h, Max L 3 3080
Aromatics, vol's, Max 5050 -
Olefins, vol%, Max 00 | 30w - - . . - - -
Oxygenates, vol's, Max | 1515 . - 10 . . - 10 Al

dacus¥l 3Ly pasiad | cdgiladl 2 eBIEgN] a\éf;‘ (8) o) Jou>

Country RON MON AKI
Bahrain 91/95 84/- -
Iran 87/95 87/- -
Iraq 91 - -
Jordan 88/91/96/98 - -
Kuwait 91/95/98 81/85/87 -
Lebanon 95 - -
Oman 90/95 - -
Qatar 90/97 - -
Saudi Arabia 95 - -
Syria 76/90 - -
U.A.E 95/98 85/87 -
Yemen 83 - -
Egypt 80/90/95 - -
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Worldwide Fuel Charter: Some Gasoline Requirements

Category 1 Category 2 Category 3 Category 4
Minimum US Tier 0&1|US Cal LEV & | US Cal LEV-II
Requirements | Euro 1 & 2 ULEV US EPA Tier 2
Euro Il & IV Euro IV
Lead 0.013qa/l* 0 0 0
Sulphur wppm 1000 200 30 50 to 10
Olefins % vol - 20 10 10
Aromatics % vol 50 40 35 35
Benzene % vol 5.0 2.5 1.0 1.0

*No Intentional Addition

LIl anzidl g la! 2 258,V a@f;‘ (1) @2y Js>

Country RON MON AKI
EU 91/95 81/91 -
USA - - 87/89/94
China 90/93/95 - 85/88/90
India 88/93 - 84/88
Japan 89/96 - -
South Korea 91/94 - -
Taiwan 95 - -
Australia 91/95/96 - -
Indonesia | 88/91/95 - -
Thailand 91/95 80/84 -
WWEC 91/95 82.5/85 =
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Compound Octane Compound Octane
Number Number
n-paraffins Isomers of heptane
n-propane 100 2-Methyl hexane 55
n-Butane 96 3- Methyl hexane 56
n-pentane 62 2,2,-Dimethyl pentane 80
n-Hexane 26 2,3- Methyl hexane 94
N-Heptane 0 2,3 Dimethyl Pentane 94
2,2,3 Trmethyl butane 101
Alicycline
Cyclopentane 94 Isomers of hexane
Cyclohexane 77 3-Methyl pentane 74
Alkanes 2,2 Dimethylbutane 94
Isopentane 90 2,3 — Dimethyl butane 95
Isohexane 74
Isoheptane - 2,3,3—Tfimethyl pentance an
isomer of the
Alkenes Standard 2,2,4
1-Hexene 85 Compound 102
2-Hexene 100 Benzene 108
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RON | MON AKI

MTBE 118 101 110
ETBE 118 102 110
TAME 109 99 104
Ethanol 130 96 113
Methanol 133 105 119
Alkylate 95 93 94




Cost
Per
Octane
Barrel

Lead MMT Refinery MTBE Aromatic Comp.
Processing Blending
(Range) (Range)

el 3598 31 51l B Ladl 5Lawd! dacugie puSias :A JS&

Table 6: Costs Of Phasing Out Lead In Gasoline —

Hypothetical Case
Contribution of Gasoline Cost
1998
Prices Existing NearTerm Long Term

Heguiar Gasoiine 85 RON
Gasoline 73 RON $/liter $0.066 $0.066 $0.056
Gasoline 85 RON $/liter $0.090 $0.090
MTBE $/liter $0.183 $0.027
TEL $/gram Pb $0.021 $0.015 $0.002
High octane imports $/liter $0.138 $0.011
Total Cost $0.080 $0.096 $0.090
increase US$iter $0.015 $0.009

Premium Gasoline 83 RON

Gasoline 84 RON $Aiter $0.088 $0.088
Gasoline 87 RON $iter $0.094 $0.080
Gasoline 93 RON $/liter $0.106 $0.106
MTBE $/liter $0.183 $0.027
TEL $/gram Pb $0.021 $0.015
High octane imports $/liter $0.138 $0.007
Total Cost $0.102 $0.114 $0.106
Increase US$/liter $0.012 $0.003

(&)
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Table 7: Hypothetical Maintenance Cost
Savings With Low-Lead And Unleaded Gascline
9 Gasoline Type
i |
j: Maintenance ltem High Lead Low Lead Unleaded
2’)‘ Vehicle life (km) 200,000 200,000 200,000
} Spark Plugs
1 Change interval 15,000 25,000 30,000
Change cost $20 $20 $20
Lifetime cost $247 $140 $113
) Oll Change
5 7 Change interval 4,000 6,000 8,000
Change cost $12 $12 $12
- Lifetime cost $588 $388 $288
% Engine Overhaul
= Total overhauls 1.0 08 0.8
z Overhaul cost $500 $500 $500
s Lifetime cost $500 $400 $400
E Exhaust System Replacement
z Total replacements 3 3 1
= Replacement cost $80 $80 $80
= Lifetime cost $240 $240 $80
§ Vaive Repairs
: Total number 05 0.2 0.2
: Cost/repair $500 $500 $500
= Lifetime cost $250 $100 $100
Cylinder Head Replacements
s Total number 0.1 0.1 0.3
= Cost/repair $300 $300 $300
= Lifetime cost $30 $30 $90
Total lifetime cost $1,855 $1,298 $1,071
= Saving compared to leaded $557 $783
- Total fuel used (1) 16,667 16,667 16,667
= Saving per liter $0.033 $0.047

Source: USEPA
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ANOVA

Sum of Squares | df | MeanSquare | F | Sig
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T-Test

Group Statistics

Sex N Mean | Std. Deviation | Std. Error Mean

Male 265 4524 1.3903 0.0854
REsults

Female | 67 2.182 1.0177 0.1243
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ANOVA
REsults
Sum of df Mean c Sig.
Squares Square
Between Groups 355.146 2 177.573
0.000
113.053
Within Groups 516.764 329 1.571
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Ambient Particulate Lead in Delhi
Pre and Post Unleaded Petrol

Nanogram per cubic Meter
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Comparison of Average Blood Pb Levels
in Children at 6 Schools in Bangkok
between 1993 and 2000

Average Blood Lead Level
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Global Distribution of On Road Unleaded
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Blood Sampling test for Toyota Agency
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Blood Sampling test for the Minister of water and
Environment
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REPUBLIC OF YEMEN AR i)

Ministry of Water and Environment Aidlgol—cadidylyg
Environment Protection Authority A AL AT TR
No/Ref: 1@l / el i
Date: + |

Subject: Conference: "National Commitment Building to Phase out Leaded Gasoline in
Yemen”, Sana'a — Yemen March 14, 2007

Dear ...,

With pleasure | would like to invite you to the above conference aiming to promote better
urban air quality in Yemen. This event on “National Commitment Building to Phase out
Leaded Gasoline in Yemen," jointly organized by the Environment Protection Authority, the
Social Fund for Development and the United Nations Environment Programme will take place
in Sana'a, Yemen, on 14 March 2007.

Human exposure to lead is a serious health problem. Lead is a hazardous heavy metal and a
known neurotoxin. Airborne lead is one of the most serious urban air pollutants. The use of
lead in gasoline is the prime source of airborne lead pollution in Yemen.

Our aim is to phase out leaded gasoline in Yemen by 2009 and promoting the reduction of
sulphur levels in fuels, concurrent with the adoption of cleaner vehicles and vehicle
technologies. The meeting will focus on the development of the policy for clean fuels and
vehicles in Yemen, in particular, unleaded gasoline and cleaner vehicles. The participation of
representatives of the Government, the refineries, oil and car companies and NGOs in
promoting cleaner fuels and vehicles through multi-stakeholder dialogues and national level
action plans will be the main objective of the meeting. To facilitate this objective, the meeting
agenda (please see attached) will include presentations from representatives of the
Governments, industry, international organizations and NGOs as well as sessions for
participatory discussions. The meeting will also discuss the environmental and health impacts

of fuels and vehicles, options available to reduce emissions, and ongoing initiatives at the
national level.

The conference will take place at the Sheraton Hotel in Sana'a. :
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We hope that you will participate in this important event, kindly contact Dr. Lia Carol Sieghart
(sieghart@yemen.net.ye) if require more information and Eng. Helal Al-Reiashi for your
confirmation (helal62@maktoob.com — 00967-733835643)

I look forward to meeting you in Sana’a for a successful conference.

Mahmood M. Shidiwah

Chairman EPA
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