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FOREWORD

A regional workshop on the phase-out of leaded gasoline in East Africa was held in Nairobi,
Kenya, from June 5 to 7, 2002. This workshop was the third in a series initiated in Dakar,
Senegal (March 2002) and Cotonou, Benin (April 2002) following the Pan-African
Conference on the Phase-out of Leaded Gasoline in Sub-Saharan Africa, also held in Dakar
in June, 2001.

The Nairobi workshop was jointly organized by the United Nations Environment Program
(UNEP), the US Environmental Protection Agency (USEPA), the International Petroleum
Industry Environmental Conservation Association (IPIECA), and the World Bank.

The workshop was attended by representatives from governments, the private sector, civil
society and international organizations. Its main outcome was the adoption of an Action Plan
for the Phase-out of Leaded Gasoline in East Africa.

The detailed Action Plan covers technical, regulatory, industrial, fiscal
and political issues; it includes the development of awareness
campaigns, training sessions, and the dissemination of information. To
monitor the Action Plan, a review, to be organized by UNEP in
collaboration with the main partners is expected to take place end
2003 or beginning 2004, in connection with the meeting of the African
Ministers of Environment (AMCEN).

The adoption of the East Africa Action Plan represents
an important milestone in the implementation of the
Dakar Declaration of June 2001 for the commitment to

eliminate lead from gasoline in Sub-Saharan Africa by
end 2005.

Such progress was initiated in part through the comprehensive partnership set up by the
World Bank Clean Air Initiative in Sub-Saharan Africa to reduce the impacts of urban air
pollution generated by motorized transport in the region. We take this opportunity to express
our gratitude to the stakeholders, partners and donors of the regional program coordinated
by the World Bank.

Inger Andersen

Sector Manager

Water and Urban Development Sector
World Bank Africa Region
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EXECUTIVE SUMMARY

INTRODUCTION

From June 5 to 7, 2002, a workshop on the Phase Out of Leaded Gasoline in East Africa was held at UNEP
headquarters, Nairobi. The workshop was a follow up to a conference held in Dakar from 26 to 28 June 2001,
where participants from 25 Sub Saharan African governments, the private sector, and civil society groups
adopted the Dakar Declaration on the phase out of leaded gasoline in Sub Saharan Africa. The workshop
was co-organised by USEPA, IPIECA, The World Bank, and UNEP.

Ninety-one representatives from governments, private sector, civil society
and international organisations participated actively in the workshop. A
detailed action plan for phasing out of lead from gasoline was the main
outcome of the workshop. The action plan, agenda of the workshop,
presentations, and list of participants are further included.

THE WORKSHOP

Urban air pollution from vehicle emissions is a serious environmental

threat in developing countries and especially in Africa. It is estimated

that the costs of environmental damage caused by air pollution in developing country cities can be as hig
as 5 - 10 % of urban income of these cities.

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 African cities. Lead pollution has severe effects on human health and children’s
mental development in specific.

The use of leaded fuel prevents the use of catalytic converters. Catalytic converters can be instrumental in
improving the air quality in African cities as they reduce vehicle emissions by more than 90%. Introduction of clean
fuels and vehicle technologies not only benefit the health and environment in the cities, but also contribute to
addressing regional and global environmental issues such as transboundary air pollution and global warming.

The objective of the workshop was to develop an action plan for the phase out of leaded gasoline in East
Africa. Representatives from various sectors; energy, transport, health, environment, industry, civil society,
and research showed a strong commitment to the phase out of lead from gasoline as soon as possible. They
all agreed that no major technical obstacles exist to removing lead from gasoline in East Africa, and they
developed and adopted an action plan for the complete phase out of leaded gasoline in East Africa.

OUTCOMES OF THE WORKSHOP

The main objective of the Nairobi workshop was to develop an action plan for the phase out of leaded gasoline
in East Africa, providing a framework for all partners to implement initiatives to reduce the lead levels in leaded
gasoline and to introduce unleaded gasoline.

To achieve this objective the workshop was organised in four main parts:

Keynote presentations;

Topic specific presentations;

Working groups;

Closing session (adoption of the action plan).

pon =
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Keynote Presentations

!
Mr. Sekou Toure, Director of the UNEP Regional Office for Africa made the Conference Opening Address

followed by three keynote presentations aimed at giving common background information to all participants.
The presentations highlighted the environmental and health effects of the use of leaded gasoline, the tech-
nical reasons for adding lead to fuels, and highlighted the benefits and options of lead phase out.

Topic Specific Presentations

I

The keynote presentations were followed by nine specific presentations that gave additional information on
technical aspects, the opportunities and the challenges of phasing out lead from gasoline in East Africa, the
views of the different partners, and experiences on phasing out leaded gasoline in other regions. These
substantive presentations clarified that there are no technical or financial reasons to continue using leaded
fuel in East Africa. They also indicated that all partners involved, governments, private sector, and civil soci-
ety organisations favour the phase out of lead in gasoline in East Africa. The case studies presented showed
how other regions had successfully handled the phase out of leaded gasoline.

Working Groups

The presentations served as information for the working groups to enable them to develop an action plan
for the phase out of leaded gasoline in East Africa. Three working groups were formed:

Working group I:  the role of governments in phasing out leaded gasoline and introducing
unleaded gasoline;

Working group Il:  the role of the private sector in phasing out leaded gasoline and introducing
unleaded gasoline;

Working group lll: the role of information, marketing, and communication in phasing out leaded

gasoline and introducing unleaded gasoline.

Using the information given in earlier sessions, each working group had to prepare specific activities with
time tables, indicating who was to take the lead.

Working Group | discussed the role of governments and called upon East African Governments to declare
their intentions in phasing out leaded gasoline. It also called on the governments to harmonise fuel specifi-
cations in East Africa to ease the introduction of unleaded gasoline. Governments were requested to
remove any barriers to enable the industry to provide unleaded gasoline and to develop policies for more
stringent emissions standards, including monitoring and enforcement of these standards. Governments
were called upon to work closely with the other partners, the industry and civil society organisations, and to
support awareness raising activities to promote the use of unleaded gasoline.

Working Group Il discussed the role of the private sector in the phase out of leaded gasoline. The working
group called upon the private sector to take the initiative in the phase out of leaded gasoline, in close coop-
eration with governments and other partners. The private sector should come out to the public and declare
that leaded fuel is not necessary in East Africa and provide sound technical information to governments and
other partners on the availability of alternatives. The industry should also initiate awareness campaigns
addressed to their own staff such as fuel attendants, so they can properly inform consumers. The industry
should also participate in awareness campaigns addressed to consumers and traders.

Working Group Il advised on the need for overall public awareness focused on key health and environmen-
tal issues, as well as technical issues. It is important to clarify to the public at large that unleaded gasoline
actually benefits most car engines, as well as having huge health and environment benefits. Although civil
society can take a lead in developing such public awareness campaigns, it was found that all partners,
including government and private sector, should be integrated in these.
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Closing Session, including the Adoption of the Action Plan

[
The outcomes of each of the three Working Groups were presented during the closing plenary session. They
formed the basic building blocks for the action plan for the phase out of leaded gasoline in East Africa. After
discussions and amendments, all participants adopted the Action Plan.

The Assistant Kenyan Minister of Industry closed the Workshop and gave his full support to the Action Plan.

THE WAY FORWARD

Since the Nairobi workshop many partners have initiated actions to phase out leaded gasoline, and promote
clean fuels and vehicle technologies:

* many oil companies providing leaded gasoline, have announced their intention to reduce lead in gasoline
and phase it out completely by introducing unleaded gasoline;

e governments have taken action, in situations where the governments are providing fuel to the public,
to reduce the lead level of the fuels provided;

* governments and the industry have started meeting to develop plans for future fuel specifications,
including phasing out leaded gasoline, and set targets accordingly;

* the Government of Kenya is in close consultation with the private sector to develop a plan for the
upgrading of the Mombasa refinery, the only working refinery in the East African region, to allow it to
produce unleaded fuel;

* some oil companies have gone further and decided to introduce low sulfur fuels in East Africa;

*  During the workshop, the United Nations Offices in Nairobi (UNON) introduced unleaded gasoline at
the United Nations' petrol station. This was officially launched during the workshop. UNON has decid-
ed to only use unleaded gasoline for its car fleet;

» Civil society organisations and the press have expressed great interest in this topic, and are prepar-
ing awareness raising activities in this regard.

At the global level, supported by the outcomes of the Nairobi workshop and other clean fuels and vehicles
initiatives worldwide, the major partners have come together to develop a global partnership for clean fuels
and vehicles. The objective of this partnership is to promote clean fuels and vehicles for improved air quality.
Specific objectives include the phase out of leaded gasoline in countries where it is still used, to improve
the quality of fuels, for example lowering sulfur levels in developing countries, and promoting the introduction
of clean vehicle technologies such as catalytic converters. The members of the global partnership, including the
organizers of the Nairobi workshop, will soon meet for the first time to develop their workplan.
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ACTION PLAN

Ninety-one participants representing governments, the private sector and civil society, met in Nairobi, Kenya,
from June 5 to 7, 2002 to develop an action plan for the phase-out of leaded gasoline in East Africa.

CONSIDERING...

that human exposure to lead is a major environmental health hazard which results in a broad range of serious
and often irreversible health consequences, especially in children;

that leaded fuel prevents the introduction of cleaner engines and catalytic converters which are necessary to
achieve significant reductions in air pollution;

RECOGNIZING...

that lead phase out is the essential first step to a comprehensive air pollution control strategy in East African
countries;

that by building linkages with existing and future initiatives as well as involving all the relevant stakeholders
will ensure successful implementation of these strategies;

that most countries in the East African sub-region still use only leaded gasoline ;

that the undisputed health and environmental dangers of leaded fuels are a serious and growing threat in
East Africa;

and that there is a broad consensus among government, industry and civil society partners in favor of urgently
phasing out the use of leaded gasoline;

TAKING NOTE OF...

the decision on phasing out of leaded gasoline at the UNEP Governing Council (Decision 21/6 of February
2001) and the Dakar Declaration on the phasing out of leaded gasoline in Sub-Saharan Africa (June 2001);

the priority given to the phase out of leaded gasoline world-wide during the preparations for the World
Summit on Sustainable Development (Johannesburg, August-September 2002);

and the three previous national and sub-regional Workshops on phasing out of leaded gasoline in Sub-
Saharan Africa, held in Abuja (November 2001), Dakar (March 2002) and Cotonou (April 2002).

THE PARTICIPANTS AGREE...

that in the East Africa context, considering health, environment, technology and economic factors, options
are available to remove lead from gasoline;

that the only refinery in the sub-region is central to the phasing out of leaded gasoline in many countries in
East Africa.
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The Participants therefore recommend that the following actions be taken urgently to prepare
for and execute the phasing out of leaded gasoline:

1. for East African Governments to declare their intention to phase out the use of lead in gasoline and to
organize a group of people to work on the specific modalities for the implementation of such phase out;

2. for multi-stakeholders to convene meetings in each country to develop road maps for the phase out of
leaded gasoline (including fuel specifications, pricing and taxation, and enabling activities);

3. for respective authorities of East African Governments to work towards harmonization of fuel specifica-
tions in the region to ease the introduction of unleaded gasoline and facilitate regional trade, recogniz-
ing different timeframes and needs;

4. the enactment of appropriate national legislation/ regulation to ensure more stringent fuel quality —including
unleaded gasoline- and emission standards, and monitoring and enforcement of these standards;

5. the development of awareness campaigns to train and educate government officials, fuel pump operators,
and service attendants, and others, to promote unleaded gasoline;

6. forindustry (oil, automotive, and retailers) to declare that leaded fuel is not necessary in East Africa and
to provide sound technical information and authoritative statements to government and public;

7. for Governments to remove any barriers to the provision of unleaded fuel, and for oil companies and
retailers to take a leadership role in ensuring that unleaded gasoline is widely available throughout East
Africa;

8. for Governments and international agencies to purchase only unleaded fuel for their own vehicle fleet
consumption;

9. for civil society to encourage actions by governments and the private sector to accelerate the phase out
of lead in gasoline;

10. to develop public awareness campaigns addressed to the whole population focused on key health and
environmental issues and reasons for phasing out leaded gasoline;

11. to develop awareness-raising campaigns addressed to car users, auto trade, mechanics, etc., focused
on vehicle performance, user benefits, etc. to dispel myths about unleaded gasoline;

12. to initiate programs to gather and generate data and information in support of the awareness campaigns
(ambient air quality, emissions, lead pollution, lead blood levels, vehicle population...);

13. for the National Environment Council in Kenya, as well as similar organizations in other East African
countries, to put on their agenda the phase out of leaded gasoline.

TO MONITOR PROGRESS IN IMPLEMENTING THIS ACTION PLAN...

a review, organized by UNEP, will take place during the second half of 2003 (or first half of 2004) in connec-
tion with the meeting of the African Ministers of Environment (AMCEN); as part of this review each government
will prepare a short report on progress, IPIECA will prepare a report on actions taken by the private sector, and
civil society organizations will be invited to report on activities in relation to the action plan. UNEP will prepare
a report of this review which will be sent to all participants of the East Africa Sub-Regional Workshop.

The international organizations that have supported this workshop, IPIECA, UNEP, USEPA, and The World
Bank Group, will continue to support activities for the phase out of leaded gasoline in East Africa as well as
in the rest of the world.
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Wednesday, June 5, 2002

Time Subject Speaker Remarks
09:00 - 10:30 | Registration
10:30 - 11:.00 Conference Opening and Welcome | Mr. Sekou Toure, Director,
UNEP Regional Office for
Africa
11:00 - 11:30 Keynote Speech: The Need For and | Mr. Michael Walsh,
Benefits of, Eliminating Lead From Consultant
Gasoline
11:30 - 12:00 Keynote Speech: Infroducing Mr. Kerry Wark,
Unleaded: an Industry view IPIECA
12:00 - 12:30 Keynote Speech: U.S. Experience withh Ms. Jane Armstrong,
Lead Phase-out USEPA
13:00 - 14.00 Lunchtime Side Event: Launch of Unleaded Gasoline af the UN service station
14:15 - 14:30 Objectives of the meeting Doug McCallum
14:30 - 15:.00 Downstream Petroleum Sector in Subt Michel Muylle,
Saharan Africa - A World Bank World Bank
Perspective
15,00 - 15:15 Short Break
15:15 - 156:35 Challenges and opportunities for Lead| Jane Wanjiru Akumu
Phase out in East Africa: a government| Ministry of Energy,
perspective Government of Kenya
156:35 - 15:55 Phasing out leaded fuel: the role of | Nyaguthii Chege
civil society organizations Natural Resources Defense
Council
16:55 - 16:30 Questions and discussion (panel of Moderated by Doug
presenters) McCallum
Thursday, June 6, 2002
Time Subject Speaker Remarks
09.00 - 09.25 | East Africa Vehicle Fleet Implications: | Stuart Rayner,
Lead Phase Out and Emission Control | Ford/NAAMSA
09:25 - 09:50 Refining and Supply options for the | Chris House, Kenya
infroduction of Unleaded Gasoline | Petroleum Refinery Ltd
09:50 - 10:15 Regional Marketing and Distribution | Eddie Day, Shell/BP group
infrastructure: preferred
methodologies for ULG distribution
10:15 - 10:45 Coffee Break
10:45 - 11:10 Regional fuel Standards and Ms. Margareth Rotich,
Specifications Kenya Bureau of Standards
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Thursday, June 6, 2002 (continued)

11:10 - 11:40 Lead phase out case studies:
1. Vietnam/Thailand Nazeema Abrahams
2. Bahrain Rob Cox
11:40 - 12:15 Questions and discussion (panel of Moderated by Doug
presenters) McCallum
12:16 = 12:45 Instructions to Break-Out Groups* Doug McCallum
12:45 - 14:15 Lunch
14:15 - 15:15 Break Out Groups: formulation of Led by designated
Regional and Functional Action Plans rapporteurs &
facilitators
15:15 - 15:45 Coffee Break
15:45 - 17.00 | Break out Groups: formulation of Led by designated
Regional and Functional Action Plans rapporfeurs &
facilitators
18:00 — 19:30 Reception

*

Breakout Groups structured as follows:

Group I: The role of Government in introducing ULG
Group II: The role of the private sector in infroducing ULG

Group lll: The role of information, marketing and communication in introducing ULG

Friday, June 7, 2002

Time Subject Speaker Remarks

09:00 - 10:30 Report Back from Break out Groups | Rapporteurs Moderated by Doug
(10 minute presentations followed by McCallum
questions/clarifications)

10:30 - 11:00 Coffee Break

11:00 - 12:30 Finalising Action Plan and Conference Moderated by Doug
statement McCallum

12:30 - 13:30 Closing statements Kenya Government/UNEP

Conference ends
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The Need for and Benefits of Eliminating

Lead from Gasoline
Michael Walsh, Consultant UNEP/IPIECA

The Need For and Benefits of
Eliminating Lead From Gasoline
Slichacl Walsh Comailanl USEPIFIECS

Nairobi, Kenyva
Junc 2002
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« Next Steps
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Why Was Lead Added To
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We Have Learned However
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* High Ambient Lead Levels
= Scrious Health Risks
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* Higher Vehicle Maintenance Costs
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Problems With A Slow
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— [eliberate
— Accidental
* Expense of Dual Distribulion Sysiem
= Delivery
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Progress In Eliminating Leaded
Gasoline In SoutheastAsia
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Introducing Unleaded: An Industry View

Kerry Wark, ExxonMobil, Regional Director
Fuels Marketing Africa & Middle East, ExxonMobil /IPIECA

Esteemed Delegates, Distinguished Ladies and Gentlemen,

| appreciate the opportunity to address this conference on the Phase-out of Leaded Gasoline in East Africa. It
is a pleasure to share this opening session with representatives of Government, Civil Society, and International
organizations committed to the Phase-out of Leaded Gasoline initiative.

| represent the International Petroleum Industry Environmental Conservation Association, or IPIECA, and my
company, ExxonMobil Corporation. My message is simple -- we stand ready to do our part in the effort to
phase-out Leaded Gasoline from our fuels distribution chains.

Let me start with defining both organizations, then | will explain why this issue is important to us, and finally,
discuss the specific role the oil industry can play to facilitate the phase-out of Leaded Gasoline in East Africa.

First, who is IPIECA? IPIECA is comprised of many private and state owned oil companies, as well as various
national, regional and international trade associations. IPIECA holds formal United Nations consultative status
as a Non-Governmental Organization. Its prime aim is to help members address long-term global
environmental challenges, facilitating discussion/information exchange.

ExxonMobil is better known in this part of Africa as Mobil. We hold significant investments in Africa, and share
the desire of your governments to see your economies grow, and its people prosper. With a workforce in
excess of 4,000 employees, we market fuels and lubes in 35 African countries, including Kenya, Ethiopia,
Djibouti, Eritrea and Mauritius. ExxonMobil is also engaged in significant Oil & Gas production activities in a
number of these countries, and are partners in 4 refineries in the Region [Gabon 11.7%; Senegal 11.8%;
Cameroon 8%; and Cote d’lvoire 8%].

So, why is this issue important to us? In 1999 two oil companies, Exxon and Mobil decided to merge to form
ExxonMobil, my company. Each of those companies had been working the Lead Phase-out issue for years in
various parts of the world. A key step in the early part of the merger planning process was to define the values
we would share as a combined company and adopt a firm set of Standards of Business Conduct governing all
aspects of our operations.

When we looked at our combined operations in relation to these standards, we identified Leaded Gasoline as
a product that was inconsistent with the fundamental values that guide our business activities. In particular,
we recognized that in the continent of Africa, where we are one of the dominant marketers, the issue of
removing lead from gasoline is less advanced than anywhere else in the world. We saw we had a
responsibility, and as a result, redoubled our Leaded Gasoline Phase-out efforts. To be most effective, we
chose to work through IPIECA, joined in partnership with the World Bank, which had a similar effort underway.

The Petroleum industry position on this issue is represented in the following statement adopted by all IPIECA
members:

"IPIECA members encourage governments in countries still using Leaded Gasoline to develop lead
phase-out action plans and finally mandate the elimination of lead as an additive. We recognize
that affordable energy supplies are just one of many other issues critical to the health and public
welfare of people, particularly in countries of the developing world. We understand that each
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country must set their own priorities and timetables on these issues. Therefore, we intend to
approach lead phase-out constructively by working with governments, automobile manufacturers
and others to address the economic, political, and supply barriers to quick action".

You may ask: "Why don t we want to sell Leaded Gasoline?" Two reasons: First, using Leaded Gasoline
perpetuates air pollution from motor vehicles because it harms catalytic converters and prevents their broader
use. Modern vehicles fitted with catalytic converters are 98% less polluting than they were 35 years ago.
These benefits could be available to Africa over time by bringing both new and previously owned catalyst
equipped vehicles into the vehicle fleet -- but not until lead is removed from gasoline.

Second, numerous scientific studies show that exposure to lead in particulate form, introduced in the air by
vehicular exhaust fumes, presents health concerns particularly in children.

For these two reasons, we are focusing our energies on encouraging countries still using Leaded Gasoline to
phase it out in the shortest possible time.

Since IPIECA began actively working this issue, momentum has been building around the world to phase-out
Leaded Gasoline. Several countries in Africa and the Middle East have set timelines for the elimination of
Lead in Gasoline -- South Africa, Egypt, Tunisia, Mauritius, Saudi Arabia, Kuwait, and Oman -- have decided
to phase-out Leaded Gasoline in their domestic markets. We are excited to see this momentum building and
want to help it along.

The oil industry can play a key role in facilitating lead phase-out in your respective countries. First, | believe
this process can proceed most effectively if there is a partnership between government, industry, and the
development banks. One company cannot do this alone, and even all the IPIECA members working together
cannot do this alone. There are many other local and state owned companies involved in the refining,
importing, and marketing of Leaded Gasoline in Africa that must also be part of the solution.

We all recognize each government will set standards for lead in Gasoline in its markets and enforce those
standards. Government officials in each country are responsible to make the difficult decision on how to
prioritize the lead phase-out problem versus other problems, to allocate available resources, and to set time
frames for implementing solutions.

We urge governments to work with industry, IPIECA and the World Bank to develop solutions that recognize
all costs in the supply chain, in manufacturing, in storage and in distribution.

¥ Some countries are fortunate in that they import all gasoline requirements. With these countries, the
solution is simple - as unleaded gasoline on global markets, on a landed cost basis is now generally
cheaper than leaded gasoline, the total conversion can take place in the very near future with unleaded
fuels simply backing out leaded fuels. Some consideration must be given to a very small percentage of
old vehicles that may need a lead replacement additive - this is not a significant issue and it has been
readily handled in countries that have phased out lead.

¥ Other countries have a challenge when their refineries are not capable of manufacturing unleaded
gasoline to fully replace leaded grades. Here difficult decisions must be made to determine if modification
of existing refineries is an economic proposition or if they are better converted to import storage facilities
for unleaded and other grades.

To determine the optimum path forward for the earliest conversion to unleaded gasoline, we urge
governments to study these matters and options carefully.

The first Sub-Saharan Conference on Leaded Gasoline Phase-out was successfully held in Dakar, Senegal
in June 2001. That conference set the pace for concerted effort by all governments to achieve the objective
of Leaded Gasoline Phase-out by 2005. Follow-up conferences have since been held in Abuja, Nigeria in
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November 2001; Dakar, Senegal in March 2002; and Cotonou, Benin in April 2002. All three conferences
agreed to continue the efforts initiated by the 2001 Dakar declaration in developing and implementing action
plans for phase-out of Leaded Gasoline.

Many countries have committed to the 2005 phase-out timetable and Mauritius has gone a step further by
revising its timetable to August 2002. This conference provides yet another opportunity to reinforce the Dakar
declaration and formulate action plans to phase-out Leaded Gasoline in this part of Sub-Saharan Africa. | have
no doubt, this event will be the catalyst for driving the process to eliminate Lead from Gasoline in East Africa
by 2005.

Industry can play a key role in this process and we would like to be partners in this effort. We can offer advice
on HOW best to achieve the lead phase-out goals set by your governments. We can lay out a range of refining
and supply options, provide cost data, show the impact of using various fuels on the vehicle population, and
show the impact of fuel changes on local air quality. Such advice from our industry can help streamline the
phase-out process, minimize supply disruptions to the marketplace, minimize costs to citizens, and improve
air quality.

This conference offers an important opportunity that is worth seizing. We have the Oil industry, Car
Manufacturers, Research Institutes and the NGO community poised to work with Government officials to
develop action plans to phase-out Leaded Gasoline in this part of Africa.

This is an opportunity to take an important step towards improving the quality of air and life of the citizens of
your countries. | encourage you to take advantage of this opportunity and begin laying the groundwork that
will result in cleaner air, lower health care costs, and most important, healthier and more productive citizens.
The international petroleum industry stands ready to do its part to help make this happen.

In closing, | would like to commend the efforts and dedication of all those who have directly or indirectly
contributed to making this conference a success. On behalf of my IPIECA colleagues, | want to say that we
are looking forward to working with all of you in the months ahead to move this initiative along.

Thank you.
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U.S. Experience with Lead Phase-Out

Jane Armstrong, Senior Policy Advisor, International Activities, USEPA
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Downstream Petroleum Sector in Sub-Saharan Africa:
A World Bank Perspective
Michel Muylle, Senior Gas Specialist, World Bank

Clean Air Initiative
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Challenges and Opportunities for Lead Phase-Out
in East Africa: A Government Perspective
Jane Wanjiru Akumu, Ministry of Energy, Government of Kenya

CHALLENGES AND OPPORTUNITIES FOR LEAD PHASE OUT IN EAST AFRICA:
A GOVERNMENT PERSPECTIVE

The paper will give a brief background of the petroleum sector in Kenya as well as its relationship with the
neighboring countries. | will then look at the main issues in implementing lead phase out in the region,
options available and conclude with recommendations on the way forward.

I.  Background |

1
The petroleum industry in Kenya was deregulated in October 1994. Prior to this period, oil marketing com-

panies involved in the importation and marketing of petroleum products were required by the Government to
meet all their domestic supplies from the country’s refinery. Most of the products consumed in the neigh-
boring countries of Uganda, part of Tanzania, Rwanda, Burundi and part of Democratic Republic of Congo
(DRC) were also sources from this refinery. Tanzania also operated a refinery that has since been shut down.

At the onset of the liberalization of the sector in Kenya, the Government did reach into an agreement with the
oil companies to continue to process at least 1.6 million tones of crude oil in the country and the balance of
their requirements would be met either through refining crude oil or direct importation of refined products.
This minimum allocation still exists.

Kenya's current consumption of petroleum products stands at roughly 2.4 million tones annually and the refin-
ery's contribution to the total demand varies from year to year, for example, in 1999 the refinery contributed
about 73% of the country's consumption while in 2000 and 2001 the proportion from the refinery was rough-
ly 82 and 71% respectively.

The bulk of the country’s supply of petroleum products is transported by the Government-owned oil pipeline,
the Kenya Pipeline Company (KPC), which also plays a big role in the products supply chain to the neigh-
boring countries. Over 80% of petroleum products consumption in Uganda is transported via KPC and most
of the consumption in North-Eastern Tanzania, Northern DRC, Rwanda, Burundi and to a lesser extend
Southern Sudan. The balance of the supplies to these regions is by the railway system both in Kenya and
Tanzania. The major oil companies (multinationals) do own storage facilities in Nairobi and Mombasa but the
bulk of the country’s storage facilities are situated in the refinery and the KPC.

The Government has introduces some regulations which though aimed at the addressing problems facing
the sector in the country, will also affect the marketing of lead free gasoline in the neighboring countries.
One such regulation is that exports of petroleum products to neighboring countries can only be transported
via the pipeline, in which case the exporting companies load products at the Kisumu or Eldoret terminals or
the railway from Mombasa. This was geared towards addressing the problem of dumping of petroleum prod-
ucts meant for the neighboring countries back into Kenya.

It is noted that oil companies in the country have already introduced in the market the unleaded brand of
gasoline. There is however need for the Government to take the lead in the phase out programme especial-
ly in view of the various legal requirements in the importation and marketing of petroleum products in the
country. Currently, oil companies involved in sale of unleaded gasoline are transporting their products either
by road or the rail system.
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II. Main Issues in Lead Phase Out

[
The refinery in Kenya plays a crucial role in the lead phase out programme in the country. This is because it
is viewed to be a strategic investment in the country. The refinery in its current state is not able to produce
unleaded gasoline unless it is upgraded.

There is concern with the vehicle age population in the country. Unlike many countries in the west where
vehicles are driven for a few years before being disposed of, the situation in the region is different as cars
are not easily disposed. The impact of selling only unleaded fuels therefore needs to be determined. For
the country to get the full benefit of unleaded gasoline especially in as far as emissions to the environment
is concerned vehicles will need to be installed with catalytic converters. There is therefore need to have a
integrated programme to cover the introduction of newer vehicles with catalytic converters while the older
vehicles are phased out with the intraduction of lead free gasoline.

As mentioned above, the bulk of the country’s inland supplies and those to the neighboring countries are
transported through the KPC system. Since KPC operates a multi products pipeline and handles products
both from the refinery and direct imports, it would be difficult to move to total lead phase out without the
upgrading of the refinery.

It will be noted that currently, the oil companies marketing unleaded gasoline are transporting these sup-
plies either by road or the railway. It is recognized that the pipeline system while not only being the most effi-
cient mode of transporting petroleum products in the country also has added benefits of reducing road car-
nage in the country. Thus from the Government's perspective, the pipeline mode of transporting fuels will
continue to be encouraged.

lll. Options Available

[
While the Government recognizes that lead phase out is not only inevitable but also beneficial to the coun-
try and region as a whole, the need to have an implementation schedule spearheaded by the Governments
of the region is necessary if lead is to be phased out in the region.

It will be noted that the Ministry of Energy did recognize the dangers of high lead levels in gasoline to the
country and in liaison with the Kenya Bureau of Standards (KEBS), which is the body responsible for legis-
lation on minimum standards, effected a new standard on unleaded gasoline in 1999. The Government's
intention was to have all imported gasoline into the country to be lead free thus reducing the lead levels in
gasoline nationally given that the country imports close to half of her domestic gasoline requirements. A
waiver was however asked by some oil companies and neighboring countries to allow them time to either
analyze the financial implications, in the case of the countries, or make new proposals for adjusting some of
the specifications of the unleaded gasoline in the case of the companies.

Presently, a new specification has been proposed and is before the standards authority for approval. The
KEBS has indicated that by end of July 2002 the specification would be ready and that the country's imports
of gasoline would be unleaded.

The KPC is also enhancing its capacity to handle unleaded gasoline through segregating their tanks and
also scheduling their transportation to cater for the unleaded gasoline. This is scheduled to be effective end
of July 2002 when the new standards are legislated.
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From the above, it would appear that the Government has three options for the phase out programme as follows:
Option |: Total phase out of leaded gasoline and immediate coversion to unleaded gasoline.

Option 2:  Rapid phase out of unleaded gasoline through reducing lead concentrations in gasoline sold in
the country followed by eventually total ban of lead in gasoline.

Option 3: Phase in unleaded gasoline to coincide with importation of newer vehicles and phase out leaded
gasoline with retirement of older vehicles.

IV. Way Forward

[
For the case of Kenya, a combination of options two and three would be the most ideal. This is because, as
stated before, the refinery plays a critical role in the supply chain of petroleum products. The upgrading of
the refinery is anticipated though the Government is currently looking at its economic viability with a view of
determining its future. The upgrading is scheduled to take a few years to complete hence supplies of gaso-
line of unleaded grade in the country are expected to change after this period.

In view of the introduction of the unleaded grade of gasoline in the country by some oil marketing companies,
it is anticipated that the newer cars being imported will benefit from the introduction of the unleaded grade
while the older cars would continue to run on leaded gasoline while they are gradually retired from the market.

For the neighboring countries, the switch to lead free gasoline is easily attainable now that the pipeline sys-
tem is able to segregate supplies from the refinery and those imported directly. The bulk of the supplies to
the neighboring countries that pass through Kenya are imported hence the switch to unleaded could be
attainable within a short period. Other countries in the region like Ethiopia and Tanzania could also easily
switch to unleaded gasoline as they rely on imports.

There is also need to inform the public on the benefits of lead free gasoline if it is to be acceptable nationally.
The Ministry intends to co-ordinate sessions with all the stakeholders and especially from government departments
aimed at mapping out a strategy towards implementation of lead phase out in the country. This is expected to
take place once the Government is clear as to the future of the refinery as it is key to the programme.
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Phasing Out Leaded Fuel:
The Role of Civil Society Organizations

Nyaguthii Chege, Attorney, International Program,
Natural Resources Defense Council

Phasing Out Leaded Fuel: The Role of
Civil Society Organizations
East Africa Regional Workshop
June 5-7, 2002
Nairobi, Kenya

Myaguthn Chege, Allomev, Inlernatpenial Program
Manmral Resources Defense Councal

Dverview

= Lead in gasoline is a major source of urban air
pollution and has significant health and
environmental impacis

* More paople are being exposed to lead poisoning
because ol subsianbial merease n number of
vehicles and growih of urban populations

* Most countries in sub-Saharan Alrica continug 1o
use leaded gasoline

* Major regulatory ellorts can open the door 1o
cleaner luels

« Civil society organizations plav a crucial role in
the phase-oul campaign

Emvironmental and Health Impacts of Leaded
Casoline

* Leaded gasoline is the single largest source of lead
pollution m urban aress

* Lead i a cumulative toxin that builds up in the
bodv s soft fissue e.g.. kadnevs, liver, brain

* Lead mhibils oxygen and calcium transport and
alTects nerve transmission in the brain

* In children, lead poisoning can canse permanent
brain damage and obesity, and stunt growth

« In adults, lead poisoning leads to hy pertension.
heart disease. and premature death

The Global Phase-Out Campaign

= 1002 T Carth Summul — gevomnuments comemi (o sodusing
arr pollution fromm cars and trucks
# BRIDC s P report, Foar in "9 Two Years Afier Rio -
Assassng Mabonal Actons to lmplement Ageanda 21
examinel the we ol kaded gaselmne o 82 countres arsund
the world
— Ondy 7 natiens had compleicly climinated lesded (uel
= Al counines were copable of phasing=oul leadod
gam'lln.c h'l. TN}
— Fmdamgs emlorsed by the UN Commussion on
Sustamahle Development
= LIN CSEY (19947 and World Tank (1990 call lor a global
phase-out of leaded gosoline
= 200 WSSLY propamiory meclings propose complele
glohal elimination of leaded fuel as o summit goal
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Lead Commitments in Other International Fora

+  LIM CS0 Sevord Sesswn, 195949
— Modes “lhe severe healily wpucts ol Bumss exposune Lo lead,

endorses the imgoing work on hal ssue in several intemational
livmms and enconmapes luriber g@lTocls L redeor beman gxpasure s

lead. ™
*  FEarth Sumamt 45, 1N Hp:n:m'l Session, 197
“JUIE 48 diportan T accclerage the proscss of chminatng ussaf:
wscs of load imcluding the usc of kead in gasoline worldwide. .
= [labyiot IT Agenda, 1906
Hignaenics sxproes theu cossmnatment to pliasc o leadsd pasohine
as zooi as possiblc
» [Tabatal Seventcenth Session, 1959
— Calls on ol govemneenls o meorporale leaded gasasdine phase-oul

milialives in Bwir national agendas and o provide publichy
aveesaihle inlormm s cm the progress off phase-oul rogeins

What Role for Civil Society Organizations?

= Inlormalion galJ'burm;;_.' amd dhssermination 1o Eunorale
pelihcal and social comsensus
— Facilitate broad corsesas among the main
stnkeholders, and understanding and acceptance of the
phasc-oul camgsign by the publ
» Fowr in "84 widely disiributed amal il linding= broadhy
acuspled
= Dhispel the myibs und tell the loels aboud leaded el
v heé health mupasts of lad poistmeg aré severs and havs
CEOIS 0TS
v Thiare is a direet relationship botwoon te vso of losded
gl amd Bloosd kead [evels
« Al cars cam use unlosded pasoling
* Techmical solutions aml safc altematives to ksl arg available
¢ Plasiagg ot leaded fisel makes coonomic sense

40
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What Role for Civil Society Organizations? What Role for Civil Society Organizations?
» Advocacy = Monulonng Complianee wilh Nolwan] Implementitism
. . Metion Plans
= Use informal and conventional methods o e . )
. ) - Implementatson invelves a mymad of govermment
petition govemments to act actions as well as the activities of NOGOs, private
= Build public awareness and conduct media industry, scientists, and consumers
outreach 1o generate domestic demand lor - Implementaizen regpuares beller managemenl of
unleaded luel and supporl lor the campaign wonplisne: problans luosh *1'5"'411'-'FH-"1'-““ of
g . o R Irmnsparenl informaion syslems and stalegies ol
Provide information, knowledge, expertise respoese L induse compliance
— Facilitale transler of lechnical resources [rom — Trsck complisnee with inlemationsl treaty obligations
intemational organizations, businesses, amd micrmidienal eovironmentnl governanes
povemments
J- 3-
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East Africa Vehicle Fleet Implications:

Lead Phase-Out and Emission Control

Stuart Rayner, Chairman, National Association of Automobile
Manufacturers of Southern Africa and Ford Motor Company

Index
$aamsa = South/East Afnca unleaded posoline status

« “Leaded only” siales: Vehicle implications

East Africa Vehicle Fleet » Easl Alrica vehicle population/market
Implications: Lead Phase-Out and | | * Japanese Auto Manulaclurers Association : Fuel
.= Additives
Emission Control: .

Leaded luel phase oul oplions
N i i ) = Posi lead phase oul @ Vehicle emission conirol
PRESENTATION BY THE MNATIOMN AT ASSCHTATIONN OF .
AUTOMOBITE MANUFACTURERS AND ASSEATRLERS « Emission technology and octane requirements
OF SOUTH AFRTCAFORD MOTOR COMPANY
* Catalviic converter contamination
ETTTART RAVNER « Int" Auto Indusiry position on lead phase oul
SATROMHL KENY A, MUY Ria - {.EIII'IEILL'iil'I-I'I!:i."]ﬁELmH I!:‘EL'I'I'II!-IJ

East Africa Vehicle Population
992000 Availability of Unleaded Gasoline
mCE cann FRAEGHL | CoasEECs o, FEALCA
0 el A = Anpela M = Mamihia }
e e ma i wzm s = Botswara ) = Sevehelles
e Ll - = . = = DR of Conga ' = Souil Africa
Karra 218 b s ALEE 1] o = Kenya ¥? = Swacilamil
— ™y Wi T im e * Lesatha } *  Tunzanis [N
o ’ i . = Mlalawi ™ *« Uganda ™
Tarceess a0 el H 2w t=d = Maurinius N7 =  FLambia i |
= = = e . me = Mocumbigue Y? * Flmbabwe Y?
3 k-
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‘Leaded only® states: vehicle
implications

Cross border fravel/tounsm restnctions.

Vehicle irade, new model restriciions,
Cominuation of old lechnalogmy with associaled
negative luel economy and performanice
implications,

Common operation of catalvtic converter equipped
vehicles on leaded fuel

Mo emission control, High vehicle emissions.

Lead phase out: Unleaded
octane *new’ vehicle requirements

= *US" and “General Export’ Japanese
Vehicles = 91 RON mimimum

= ‘Eyropean’ Vehigles =95 RON mimimum
‘Eurograde 95°

= Japanese domestic specification vehicles
(2™ hand imports) = 91 RON (90 RON
I inimm ).

East Africa Vehicle Market

Major impons of used Japanese specification
vehicles. Mew vehicle sales growing.

Current leaded octane rating 9383 RONDION.

93 RON ULP introduced recently in Kenya,
Currently limited vehicle manulaclunng/export and
impaort of European Specification vehicles (though
EC recvecling requirements could change this).
Octane Recommendation; 93/83 RON/MON spec to
avoid distress to current fleet and to allow European
US and Japanese vehicle imports.

Fuel additives: Background ...

1. Some countres have a plan (o remdws bead Irom gasoline.
Reason : lead poisonous & influence bo exhaus] catalysl.

2, Histarically, i masd of the countries, unbeaded gascline have
been inlreduced withoul oclane rnprovemenl additives bul wilh
high oclane componenis

3, Some ol the other coundries, MMT and the ot her metal type
& additives are considered as candidates for octane h'mrn'ur.
ex. Sandi Arabia, Indonesia, Philippines —

4, In some countries, MMT is already used to commercial
gasoline instead of tetra of vyl leacd,

8. However, MMT and medal ly pe additives have adverse effecis on|
SENAUSE SMISSHNS ard BNQINE PEr IO nce.

- 3
MMT cffcct on Exhaust Emissions o
as MMT effect on spark plug
. a4 Temt conditions ]
‘E E: e T U8 Tier o ) 25000Amile 25000Amile
il o1 l':;--n'-"'“'““_':hm engine ; L4 221 with MMT 1/32 g/lUSG withouwt MMT
ne
LE — - -‘i.‘h-hlh.rﬂ Hpﬂlfﬂ
= 18 T -_-_. - * MMT 102 plesg
g 0] aet
¥ -Embssian ms
(7 LAs [US-FTF)
5] e
nE
= 0
% ol
- :: _i..-_g-.;__-:_-,-.-"_':""—r- a
é e . - - nusiual spark
a BIO0 -] 000 alorg surfaoe
il Taas Yax
-9 0-
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Insulitor resistunce af temperatire test results
far spark plugs taken from test engine after 32 Haors

L

[
v —_
™

LEY

i
el By Y

Shwnt Fasistance MCEwnns)

Epa LGS, TR A WO B S N B e T TRITTDANE LMW MR TR &1 e

et ik @t which e reailfires Sops Brougioul e saeaca e o Be plug

Hhdwared® b Gk (R TR D Goalriaind B (RO WA o B TC 0T ok § £40 02 Tl
WTRETRRTS o which e TESRIRNCE SPapd. R T DOOUE VerY s sarier o e Ee of e plig

Foref Mininr

MMT in South Africa

* [mire’ lale 20000 dospale
wbgectzons, o hghyeld
unleaded supply at 18 mg1

= | Belta (G tests show falure
at T, (00 ks (See npght)

» Relinery ire resulls mopartiod
Tebmvil J'Iu]_'. -Moevember 2001

= Biluaiion being memiened
sinee reanlmduclion
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Phase out of Leaded Fuel (1)

= Option LSINGLE GRADE INFRASTRUCTURE as
per mast Yleaded only' 554 states |

+ Blamtain‘equalise octane bevels in unleaded and leaibed
grades,

+ Replace bewd with o “valve seat recession” adilitive®
clther at distriboton centre or (sald in batiles) at the
pump until vehicle pare allvas removal.

“Ile Wehicle Massliolurcrs Fael Chanlor rocemmenads e sse of Pedassium
as Uhr ksl damsging siliitn,

Phase out of Leaded Fuel (2)

+ Optien 2: (TWO GRADE INFRASTRUCTURE )

= Maintain/equalise octane levels in anleaded and leaidod
grades,

*  Unbeaded focl should be tnxed at o lower duty as an
ivientive for use in unleaded compatible vehicles,

« Ban lead when vehicle population permits (10 - 15
yeurs) anil, where applicable, with sufficient notice for
refinery sector io mahe necessary plani changes.

= Comslder intreduction of a “Ind grade” onleaded or
LK fucl

Vehicle Emissions

* Lead Phase Out has frequently resulted in a call
for vehicle emission controls & legislation.

 Retro-fitment of catalytic converters is not
effective or practical.

* While lack of unleaded fuel has resulted in
specific “leaded” models being marketed in such

Emission Evolution

Buropean Standards

-l

ECE W ECE 1504

&

e of Base (HG, GO0, NOx)
Hormalized to ncomralled Levels

countries, introdection of vehicle emission U.5.. Slandards B Stae 1
conlrols reguires such vehicles o be run oul and . -
new varianis established. This akes time. 1966 1§70 1974 qg7E 1883 1986 g0
particularly in small markets. Model Year
-h- 6-
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g} L[ m—

Emission Evolution (Cont’d)

Europaan Standards

Bar Japanese Standards

“ Tier |

O 80
E .i'_l_ﬂm ]
2 -l TLEY
i ! LEV | Stage il
o - U5 Standards ULEW
ﬂ L 1 L 1
1950 1883  qggs 1996 184 000

EC Emission Technology levels

amplified)
LEVEL Tachnodogqy ECE RHequlation
{EC Dractive)
Stage 1 3 Way Calalyst ECE 83.01
{#1/441EEC)
Stage 2 3 Way Clcoupled  ECE 83.03
g Cat + Diasal Cat [BE &)
3 Way Cic b
Stage 3 - :TD“;”EM+ ES.%ELEJB-DE
QBRD

Emissions - Catalytic Converter
Contamination

Leal can remain in the distribution system for a g
L, levels as low as l].lH]."-g.'l can Ilmlg«u a r_ll'.u.l:rlil:
comvertér. Some recovery is however possible up to five
leaded fills

A two tier system of bath leadal and anleaded (used by
Kenya, 5 Africa, Mamibia, Batswana, Swaziland) is
subject to the risk of cross contumination.

Replacement lead additives can alse damage the
cutalytic comverter,

The sctane inercasing compound MMT basad on the
ehement manganese shoubd not be used. This con also
damages catalytic converters,

LPO: Auto Industry Position

» The Vehicle Munufacturers World Wide Fuel
Charter 15 currently being revised to prohibat the
use of lead in gasolineg,

* The Intemational Auto Industry s represented by
the World Wide Fuel Charter Commitiee Mully
supports Lhe planned phase oul of leaded gasoling
by 2005

= The YVehicle Manulaclurers Fuel Charter Turther
recommends against the use of anv metal-based
gasoline additive to avoid health nsks and damage
to catalysts,

-10-

Conclusions/Lessons Learned (1)

Maintainingmiroducing the unleaded grade al the
Neaded™ octane level or higher will remove the necessity
for vehiele engine calibratbon changes,

Phastng ot of leaded gasobine will not vestriet the
impart of used vehickes inta Enst Alrica.

Manufaciurers Workl Wide Fuel Charier Commitiee
winulil suppoert the KBS 2383 RONMION octune
specilicatiovn for Easi AfrcaKenya unbeaded petrol
Renwyal of lead provision from the World Wide Fuel
Charter will temd to further reduce availability of mew
vehiches capabile of operaiion on leaded fuel, particularly
sl 2UMES.

Conclusions/Lessons Learned (2)

Eure Stupe | (ECE 53,00 ) tailpipe emissions limits will
ensure cffeetive eatalytic converter fitment and a major
reduction in lailpipe cmissions.

Post lead cmbssion legislation implementation st allow
sufficient time for intreduction of nesw (eoisssoned
viehicle meillels, 18 mwonths from promualyation should be
allowed.

Fuael quality must at least mateh the emission standard
andl the technolegy of new vehicles entering the market,
also applies for diesel.

Im service checks need to be infroduced te ensure
emission gains are realised and maintained.

-1l
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Refining and Supply Options for the Introduction

of Unleaded Gasoline
Chris House, Director, Kenya Petroleum Refinery Ltd (KPRL)

Refining and Supply Options for the
Introduction of Unleaded Gasoline

Chris House, Director

Kenya Petroleum Refinery Lid
(KPRL)

KPRIL Mombasa Refinery

* Shareholders:

L

L

g Covermment of Kenva
- 3 Shell S HI /ChevronTexaco Clobal Erergy Inc
Hyvdroskimming refinery

2 trains

Capacity 70 kbbl / d (3.3 million tpa)
Product Delivery

- pupelme b koeal lermnnls

- KPC pipeline 1o Muaroby £ Bsumue £ Eldare
20 users with processing agreements

FPerformance Improvement Y6 to

[} v 1 .

.__1 T 1

. 1

LrG White *

A g il "

ik e

i i .

a 13

a3 1K

oo Refimer =

Lipavailatl: Uravailadls @

Lhmya 2 T "
1]

X
3

Performance Improvement Y6 to
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KPRL Benchmarking

World Bank / Stork Engineering 2000 study

* lowest operating costs

« one of only three refinenes with positive Net
Margin - unprotected

Shell Benchmarking 44 refineries

= top tercile for total costs

» lowest fixed costs for Hydroskimming
refineries

Fuel Gas

[‘Iude R;ug._.'l:
in Depree ©

-]_F'L-'r

Tops U, - Ky
Maphtha g 14
Kerosae ey - 250
Cusoll 350 - 370
Tuscl (il AT and haavier

Produey

Kefimery Fuel

Crasolime

Jet Fuel £ 1307k

I Hesel fuel
Indusinal | hess=] {hl

AN Treducts

Kenva Product Supply for 2001

SIEHHHA]
R ]
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FLoc ]
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Tannes ' a
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Tidies | a

Current Premium Gasoline Blending
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RN

Maphtha

spoy Rl

Cotnlbytie

WL | g pias
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__.'—\.\_\__H-\-

k.
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Current Regular Gasoline Blending

Future Unleaded Gasoline Blending

|46

TEL (Laucdy .
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Introduction of ULG

Refinery Investment Required:
— Tops Upgrading
» Isomensatsen Plan
— Maphtha Upgrading

* Catalytic Heformer Catalyst upgrade

Cost % 15 - 30 million
Implementation time: 3 - 4 years

Introduction of ULG

Kenyan Government /
Industry Working Group 1999
Suggested Road Map
= Grades

— 93 petane ULG PMS

— BH petane low bead RBS (000521)
+ Shorl Term

— all mmports ULG

— appreccimurtely S0 % lend reduction
# 3 -4 vears

— phaszed penctration of ULG m market

— parallel refinery investment

PRESENTATIONS

House

1)






Sub-Regional Conference on the Phase-Out of Leaded Gasoline in East Africa
Nairobi, Kenya June 5-7, 2002

Lead Phase-Out Case Study:
The Transition to Unleaded Gasoline in Thailand
Nazeema Abrahams, Caltex

The Transition to Unleaded Gasoling - issues

LLead Phase-Out Case
Stl]d}": The Transition to AIM:  Improved Air Guality and Protection of Public Health -

Unleaded Gasoline = Davslop an averal plan for Improving air quaity
Thailand ISSUES:

= [aintaining Fus Propartiss
Nazeema Abrahams, Caltex - Octans, Volatility

=  Protecting vehlcle theet

& June 2002 - Detane, Valve seat recession

The Transition to Unleaded Gasoline The Transition to Unleaded Gasoline
= g e

Thalland - 1351 to 1395

= Ceavernmment mandsie to phase ol eaded guseline by 19546

Costs 1o mainisin Tesl properties - Octane, Yolatilsty, Densily

= Altemate sources of octane
= Argrmatics and other hlnhﬁ' octane components cost

L] = Coneerm aboud health clfocis of Tead
=  Blending o maintain good volatility characleriafics

= Arpmatics can increase boiling point and affect
driveability

= Al for catulvet equipped cers

= Fxeollent comporution from oil companies

This can furn public against using unleaded as has happensd in = 19} - Gavernment mundated the fiting of catalytic conyerfers sn
aomE cowniries in Asla alll new curs
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Transition to Unleaded, 1991- 2000

Transition to Unleaded, 1991- 2000

1n) [LLHY] ] L ] |1k =] e L pLLE (L] e tid Lk L] L] S0 ] L]
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Rep 1GEY || TRy | Sl Lotiid ETFEL ) [ LAl Limitd Fran 1S ies 1057%% ies 15555 | Neapd
58T i 7 ] G (LI, n.a (0 I s e .G
LA LG NT | LGPET LGNy | dessed [FEEr] JTFEPRT Limidid e - %1 o a1 e
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g K w1 K Ina Bamwd
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ANER
LLd LI 1
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= ] ] [
Taamlg' | () d
| max

The Transition to Unleaded Gasoling - cxperience

=  Becadse of specilic phase-in program, problems in supply,
logestics and diestributson wers minimal.

= Public acceptance was farly good. and phase in was quick,
wibch allowed catalysl eguipped cars 1o Turllser improve &t
quality

= Initial codd stan and driveability problsms
= Heavier blending components used i unleaded blends

= these were owvercome wilh reformulabion using lighter
blending slocks

The Transition to Unleaded Gasoline - ELpEnEnCe
Thailand - 1591 to 1596

= Unnecessary” grade with AVSR additive introduced

= ] 09 b gud Tuel is praparly farmulabed for goed aparation

= Communicaic that leaded fuel and high octane do not
mean mone power |

The Transition to Unleaded
(GGasoline - summary

& Bugpas il unlcaded be mandaied by a spociils date wah Lo or o irensition
sl

= Frostie oo, Coeordridioen dned Coetiriie catiim berpresn all migreinad
ERTAIE: - povETTEnETE apencics, aeine, mls, public

¢ Coiretimncns Benslil W gdn enders lindimg s speoet oF the polshe, asd w
rhpal mrvithe Akt aebanor quuality of unleaded

= Do manl b sade-tracked I oty invees hle valtve sl reccicaim, heénfene o
mreceaanity hph nctme vakies

= Rel Tudl specifications Sal are cook effechnve, recopsi s el haedwase
chasgss hurve mnch mcee s on air qulity than el clongs

= Drevelop comprehersive plan for wnproved air qealiby

Cahex strongly supports the elimination of lead In gasoline

-
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Lead Phase-Out Case Study:
The Transition to Unleaded Gasoline in Bahrain
Robert Cox, Project Manager, IPIECA

DRIVERS
Lead Phase-Out Case
Stud y: + CONSIDERED AS A RESULT OF A GULF
CO-PERATION COUNCIL (GCC)
MREECTIVE
INTRODUCTION OF
INLEADED GASOLINE « LOCAL DECISION TAKEN IN NOVEMBER
IN BAHRAIN s
. « "COMPLETELY UNLEADED WITHIN &
Robert T. Cox, Project MONTHS™
Manager, IPTECA
-
BACKGROUND INITIAL THOUGHTS
+  REFINERY COMMENCED OPERATIONS » Time constraint meant Refinery construction
IN 1936 S S ' solution was not possible
¢ Assumplion thal lost Oclane could possibly be
- ‘_ILIRRF'\TI Y {_]‘lfl ER 2501 (W) 1]1.=.Ld.|: UIJ L.I]IL"ngl:l. LISt L‘lf}'".-ﬂ]':. Ll'l':]"i."ﬂ.‘iﬂ."d
B ERRE:-LE 'ﬁW ' y severily relorming.
i o i
*  Alcohol and MMT not considered
o DORIGINALLY BUILT BY CALTEX *  Multiple Grades nol an oplion either Dual
. —_ - T ATE grade Leaded & ULG rejected. Small Nozzles
g&%{ﬂg Texaco) MOW 100% STATE used 1o dispense Leaded for many vears
* “"No Lead No Converter - the worst
environmenial opiion™ - Octel 1993
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INITIAL ACTIONS

First actions: get refimng talking to marketing.
Relining-marketing, “EPA™ mmnullea

Mosi ime critical action was relinery
Elnl[’nmler revamp: relube, new catalysl, new
LITErs

Relinery olT-siles / slorage also a problem: tank
integrty

Even lead time to order MTBE could be an
issue! Suppliers, contracts, etc.

OXYCENATES

ASSUMATTTION FEORA VERY HECGIMMIMCG THAT
MILE WOTULI BE TISED (1002.7)

+{ dtane replacement

*Dniluizon ol Gusoling poel Sullur
COMNCERMS REGARIMNG MATERLAL STORAGE,
MATERIAL COMPATIRILITY
PROCGRAM TO COMPMLETELY RERLILIY MTHE
FRT S AMD RETINERY DAY TAMNES

STORAGE TAME SECOMDARY COMTAINMENT -
EPOXY COATINGS vie

5 -6-
OXYGENATES - SECOND THOUGHTS DY NAMICS OF THE CAR POPLLATION
*  GROWING CONCERN OVER MTDE IN US Oniginal (leaded) prades 90 RON & 98 RON
*  REVISITED IIYDROLOGY OF BAIRAIN Spread of uplake G0%0/40% respectively H/9R
+ LACK OF CONTIDERCE IN DISTRIBUTICH -
INTEGRITY - ESE. 3rd PARTIES N R 58 RSt SRSk el 5as RN
, : e - Perception (hal Jayvid (regular) was inlerior 1o
«  STHROSG PRESSURE IUl.'hI'..-’l.HI}I-.QlJALI.'I" il ' R
e e Mumitaz (premium) - Doveability, Fuel
WAL EEASDONS MOFI IO TSE BMTEE EEE!II'I.'EII'IT_'-.I:iI:.
«  EWENTUAL CAPTTULATION
»  REFTMIMNG SOLUTION
J- 3-
DECIDING ON THE GRADE OLDER VEHICLES, VSR, and CATALYTIC
COMYERTERS
2
To PULP ornot 1o PULF: Pl oo of vehicles that theoretically couela ¥
) ) s TTLG wore wiang them on regular
Muost other Gulf states intended to introduce a
Super Premium LLG Bahrain is conneeted o K8A by o causeway and
ECBA was retnining lead unil December 200
The price MUST stay the same: catalysts not advisable. Actual phaseoul was earhier
5 T ; Vahvermaster additive (o Powtctel) added to
URegular 12.8p/KShs 14 per litre |e ular at 2 ":uirp]w a4 terposary measune based on
SPremium 16p/KShs 18 per litre expenence. Wil be dhsconiinued when region
|._I!-I.H.-b Dully unlende:d
M"ﬁl ';:'r |J"|¢' 4% could lﬂll.?-l'ﬂ.llf 95 R‘:}M with All leedback wo rovcaved led us o beliove thal thai
ignition iming adjustment bul with the VSR issue overblown
performance penaliy
-0- -0-
PRESENTATIONS Cox
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WHAT HAPPEMNED?

Before amd AfMer: Preminm

+ July 1. ULG fed into svstem Before Affter
*  Lead concentrations dropped rapidly RON - a4
. . Benwene (vol%s) 1.4 1.7
+  Essentially Lead-fres within & weeks Aromatics (vol%) 32 15
* Low - Kev P.R. campaign, booklet, hotline, Olefins (vol®a) ] 7T
inlermed sile
Total Lead (2/L) .15 0.5
= A few complants - fuel consumpton RVP (kPa) 63 62
-II- -I-
Lessons Learned
* Mo subsiiiule for research
» Gel ALL stakeholders on board:
=Public
= A Llos
«Car Dealers
*Bervice stamons
* Plan actions & stick to them! Don’t get
hijacked by other courses of action laler on
_B_
PRESENTATIONS Cox
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