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BETTER AIR QUALITY

= PREVENTION



Sources In Greater Cairo
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*Updated studies are
also available in
different forms, and
also showing the
similar message: high
contribution of
transportation.
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Source-attribution ot PM10 air pollution in Cairo deminated by vehicle emissions
(USAID, 2004, edited)

Note: Diesel PM is of special concern because diesel exhaust has been associated with an
increased risk of lung cancer.
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Many interesting ELECTRIC MOBILITY
solutions around IN EGYPT
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But what are the
priorities for Egypt ?
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Q1.

What is the priority for Egypt?
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3.2 million trips/iday (almost entirely walking)
22.4 million tripsiday

Motorized
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Mode split for Greater Cairo’s 26 million trips (=500m)per day in 2014

Source: CEDAREZ018 Policy Brief: EVs in Egypt, adapted from Egypt Transport Center of ExcellencéloT, data, 2014 extrapolated from JICA/CREATS002
transport masterplan. 7
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Cairo Transit Authority (CTA) consumption
alone doubled in 10 years
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High Sulfur = poison to emission
control devices

Pollutants of concern:

- Particulate Matter (PM),
- Hydrocarbons (HC)

- Nitrogen Oxides (NOXx)
. Sulphur Oxides (SOX)

- Ozone (O3) {aconcern
when NOx & HCs react
under sunlight)

. Carbon Monoxide (CO)




High Sulfur means thathicles in Egypt are operating without
control devices (heavy vehicles, buses, truatks,

Diesel Oxidation Catalyst (DOC)
. >90% reduction in CO and HC
20-50% reduction in PM,

Help burn soluble organic part of carbon particles
that comprise soot and smoke. Inefficient with
high Sulfur, >500ppm (excellent with 10ppm limit:
in fuel)

Diesel Particulate Filter (DPF):
- PM, 95%;
CO, 90-99%;
HC, 58 82%.

Function: Collects small particulates,
sometimes enhanced with a catalyst (i.e.
catalyzed DPF: CFPF), inefficient above 50ppm,
(excellent with 10ppm limits in fuel).

Cities around the world have conductedretrofit programs
(DOCs & DPFs) in earlier days, e.g. Santiago, Chile, Hong
Kong, China, Mexico city.
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We need lowSulfur Diesel



Q2.

What are the costs of naction?



Healthdamage / disabllities associated witr
air pollution
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How Is cost of health damage measure

Common method: Popular DALY metric,
- advanced byWorld Health Organization , sincel99G
- later used in Egypt, WB study ( 2002), and later research.
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- WB (2002 results, Egypt: Air pollution is the highest contributor to GDP loss of all
environmental pressures.
- WB (2013 results, Egypt: Annual~1% of GDP lost due to air pollution

- WHO (2016), Egypt: Air pol. costs 2,162 DALYs/100,000 inhabitants (ranked in highest quartile)

- Lowenthal et al. (2014, Source Apportionment Study results:2P46 - 376 of attributed to

Motor Vehicles
UN Environment / CCAC (2016, Global strateqy:

Benefits : Costs ratio globally = 16: 1
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Q3.

What if all the planned refinery
upgrades and expansions are pult
Into operationc will we reach
10ppm?



SITUATION ANALYSIS: Existing + planned projects up to2030
Diesel Imports€L0ppm

'y

Summary
Local prod. + Imports:
still >1000ppm Sulfur by2030
Still critically high

A
2

Domestic production
~5000 ppm average*

KEY:
Refinery

Processing plant

Planned/starting within
20192022

I'e!

Name of Refinery / Processing plant

Locati
ocation (by 2022%)

Configuratin/type

Sulfur content
announced (ppm)

Middle East Qil Refinery (MIDOR)

Deep conversion

10 ppm

Alexandria Petroleum Company (APC)

Deep conversion

Not disclosed

Alexandria |Alexandria Minerals and Oils Company (AMOC)

[Conversion processes)

Not disclosed

Alex National Refining and Petrochem. Company (ANRPC)

[Conversion processes]

(no diesel production)

Amreya Petroleum Refining Company (APRC)

Conversion

Not disclosed

Tanta |Tanta - Cairo Oil Refining Company (CORC)

Topping

Not disclosed

Mostorod - Cairo Qil Refining Company (CORC)

Hydroskimming

Not disclosed

Cairo Egyptian Refining Company (ERC) [Deep conversion processes] 10 ppm

Sues Nasr Petroleum Company (NPC) Topping Not disclosed
Suez Oil Processing Company (SOPC) Conversion Not disclosed

Assiut Assiut Oil Refining Company (ASORC) Topping Not disclosed

Assiut National Oil Production Company (ANOPC).

[Deep conversion processes] 10 ppm

*Sources: CEDARE survey and analysis

*Further analysis of prospective projects up to 2030 conducted awhat-if scenarios.

Government Direction:
sufficiency by 2030

2030Strategy of self

Study results: By 2030, high -sulfur diesel will  still
be in the mix, poisoning vehicle emission  -control
devices

(>100times higher than Euro -5target).

The needs of Environmental & health authorities:
Nation -wide Euro -5 standard, starting with Greater Cairo
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If we can not reach naticwide
Euro standards even [R030after
all the current projects In procexs

then what should we do? And whe
are the costs?



Needs forDesulfurizatiorof diesel

1) Identified technologies & capacities
needed

2) |dentified cost -saving opportunities T3 %
based on existing locations and assets &% .

3) Preliminary cost estimation

Study results:

A preliminary estimate for —
hydrodesulfurization at 4 locations indicated

a cost of

approx. 509z 662 MUSD* (But there are

also no -cost solutions: Cities -first

approach

*Source: CEDARE analysis for four interventions
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RECOMMENDATIONS



Intervention:

EURG-V diesel for all
Greater Cairo (quantities
already available)

Loqistical interventions z
no-cost/ low-cost
Intervention?

- Other benefits (climate
Impact, vehicle
performance, tourism,etc)

Black Carbon concentrations in Greater Cairo
measured (SETS International / EEAA study)
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Recommendations from the perspective of
public health & environmengtakeholders:

Policy:
Government to set Diesel Fuel Standard for Egypt
10 ppm Sulfur (Eureb)

Quick win:

Start with Greater Cairo solution (10ppm) to enable optimal
emission control device performance in vehicles (o-/low-cost
scenario
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Recommendations from the perspective of
public health & environmengtakeholders:

Reporting:
- Faclilitating exchange of information (inter -ministerial)

- Inclusion of actual quality figures (Sulfur content) in
annual reports of EGPC and EEAA.

- Inclusion of Sulfur (Diesel fuel as a priority) in the
sustainability reporting  of refining companiesz
Including government-owned.
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Q5.

What can the medical community
do?



Endorsement letter
(recommendations) to:
Ministry of Environment,
Ministry of Petroleum,
Ministry of Health

Confirming interest/request/recommendation to develop
an action plan for EureV/ Diesel standards enforcement in
Egypt (Greater Cairo, followed by natienide)
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Prospects for firsow-emission Zonen
the Middles East and Africa?

Global trends and inspiration 3

A Diesel vehicle bans and restrictions inbig cities (e.g. G10
announcements)

A Trending Low-Emission Zone enforcement (e.g. London,
Berlin, Rotterdam, Stockholm, India, etc)
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Source: Bérlin.de

Low emission (environmental) zones combine car restriction measures with pollution mitigation and are
implemented at various scales around the world such as in London (left) and in Berlin (right).
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