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Executive Summary

Legal Basis of the Strategy

In 2005, the Ministry of Environment (MoE) prepared the Draft Law on the Protection of Air Quality, which
was approved by the Council of Ministers (Decree 8075 of 05/05/2012) and is still awaiting its approval by the
Lebanese Parliament. Article 12-1 of this Draft Law stipulates the following:

“By a Council of Ministers (CoM) Decree, upon a proposition of the Minister of Environment, and after consul-
tation with the Ministry of Industry, the Ministry of the Energy and Water, the Ministry of Public Works and
Transport, the Ministry of Public Health and the Ministry of Agriculture, a National Strategy for Air Quality
Management will be adopted...”

Accordingly, MoE has initiated the development of the National Strategy for Air Quality Management in
Lebanon in 2015 with the support of the European Union (EU) funded programme Support to Reforms on
Environmental Governance (StREG), in collaboration with the United Nations Development Programme
(UNDP) project of the Environmental Resources Monitoring in Lebanon (ERML).

Air Pollution Impacts on Human Health, the Environment and the Economy

The Strategy confirms the importance of a National Strategy for Air Quality Management in light of the impact
of air pollution on the health and on the environment, and which has major ramifications on the economy.

The air pollutants that are of main concern for the health of the population are Particulate Matter (PMas, PM)o),
Ozone (O;) and Nitrogen Dioxide (NO,). In this respect, there is widespread evidence throughout the world
on the adverse health effects associated with exposure to air pollution. It has been demonstrated, for example,
that PM can cause or aggravate cardiovascular and lung diseases, heart attacks and arrhythmias, as well as can-
cer and may lead to atherosclerosis, adverse birth outcomes and childhood respiratory disease; while NO; can
decrease lung function, can aggravate asthma and other lung diseases and can lead to premature mortality.

Studies in Lebanon have indicated the prevalence of asthma to be at least 50% higher than that in Europe or the
United States, and that if air pollution is reduced to guideline levels, the number of asthma cases could fall by
70% and those of bronchitis cases by 50%.

Studies in Lebanon also examined the relationships between emergency hospital admissions for respiratory and
cardiovascular diseases and air pollution in Beirut and found significant effects of PM on emergency hospital
admissions for diseases of the respiratory and cardiovascular systems.

Regarding the environmental concerns, there is evidence that acidification and eutrophication, both of which
results of air pollution, can lead to loss of biodiversity through deteriorating vegetation. Agricultural produc-
tion, in turn, can be hindered by acidification and eutrophication, both quantitatively (loss of yields) and qualita-
tively (reduced quality).

The Strategy has indicated that improving air quality leads to economic benefits for Lebanon. A World Bank
report estimated that the impact of air pollution on human health in Lebanon in 2008 was in the order of
US$151 million per year. Other studies also estimated that the cost of air pollution in Beirut alone was around
US$10 million in 2001 and that these costs are considerably higher nowadays due to an expected increase of
emissions. A cost-benefit analysis of the Draft Law on Protection of Air Quality in Lebanon determined a bene-
fit to cost ratio of air pollution abatement for the years 2006 — 2025 of 4.6; confirming that the benefits of
enhancing air quality monitoring and implementing measures largely exceed the cost of degraded air quality.

Similar studies from other countries are also provided in the Strategy, the cost of the European air quality
policies was estimated at around €4.5 billion per year in 2030, while the health benefits were estimated to be
about €44 billion per year, i.e. ten times the costs. Similar trends are confirmed in the United States, the Envi-
ronmental Protection Agency (EPA) confirmed that the benefits of implementing air quality measures under the
Clean Air Act (CAA) exceeded the costs by a factor of 30.



Status of Air Quality in Lebanon
The Strategy has dedicated an important section to document available data on air quality in Lebanon.

According to available studies, about 93% of the emissions of Carbon Monoxide (CO), 67% of Non-Methane
Volatile Organic Compounds (NMVOC), and 52% of Nitrogen Oxide (NOy) are estimated to originate from
the on-road transport sector; while 73% of the emissions of Sulphur Dioxide (SO,), 62% of Particulate Matter
(PMo) emissions and 59% of PM,s are estimated to originate from power plants and industrial sources; as indi-
cated in the Figure below.

Studies of the spatial distribution of emissions also showed that Beirut city and its suburbs encounter a large
fraction of the emissions from the on-road transport sector while urban areas such as Zouk Mikael, Jiyeh,
Chekka and Selaata are mostly affected by emissions originating from the industrial and energy production
sectors.

A more comprehensive analysis of the status of air quality in Lebanon is further provided in the Strategy.
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The Air Quality Monitoring Network and other monitoring activities

The Strategy covers Lebanon’s situation regarding air quality monitoring, taking into account the existing Air
Quality Monitoring Network (AQMN) which has been installed and activated by MoE over two phases. The
Strategy also notes that several other academic institutions and municipalities have conducted air quality moni-
toring activities.

In 2013, MoE launched Phase | of the national AQMN with real time air quality monitoring through five stations
in Lebanon, with the support of the United Nations Environment Programme (UNEP) and UNDP. These stations
used online analysers connected to a supervisory control and Data Acquisition System (DAS) located at MoE.

Phase 2 of the AQMN was launched in 2017 with the support of the EU, and covered the installation of ten
additional stations to monitor criteria pollutants, in addition to eight weather stations, three PM stations and
one calibration station. Those are also directly connected to the DAS at MoE. The map below shows the geo-
graphical distribution of the main Air Quality Monitoring stations in Lebanon.



In 2012, a temporally-resolved and spatially-distributed emission inventory for the year 2010 was developed for
Lebanon by University Saint Joseph (US)) and provided quantitative information for air pollution studies as well
as an input to air quality models. This inventory covered major anthropogenic and biogenic sources in the re-
gion with 5 km spatial resolution for Lebanon and | km spatial resolution for its capital city Beirut and its sub-
urbs.

This inventory was used afterwards in modelling air quality in Lebanon. Other institutions investigated the con-
tribution of the different sources of air pollutants including to ambient Volatile Organic Compounds (VOC)
concentrations and organic aerosols through measurements and field campaigns.

Another exercise was launched in early 2014 between MoE, US), and the Italian National Agency for New
Technologies, Energy and Sustainable Economic Development (ENEA) to determine air quality background
concentrations over Lebanon. This has assessed the air quality resulting from numerous activities and which is
needed in various studies including Environmental Impact Assessments (EIAs) studies until the AQMN is fully
operational.
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Distribution of some of the Air Quality Monitoring stations in Lebanon

Legal, policy, and institutional framework related to the Strategy

The Strategy has identified sectoral as well as cross-sectoral legal and policy frameworks related to Air Quality
and which need to be addressed in order to strengthen decision-making for safeguarding Air Quality in Leba-
non. It also identifies concerned institutions.

At the cross-sectoral level, the legal building block for the Strategy is the draft Law on the Protection of Air
Quality and key related application decrees. Another main legal basis is Law 444/2002 on the Protection of the
Environment and its application decrees. At the policy level, limited policies addressing air quality are in place in
Lebanon, these include the initial efforts towards a National Sustainable Development Strategy (NSDS) as well
as Lebanon’s Nationally Determined Contribution (NDC) to Climate Change.

At the sectoral level, the Strategy analysed linkages to the policies and legal framework pertaining to air quality
in the transport, energy, solid waste management, agriculture/forestry, and industrial sectors.

The Strategy also covers wildfires risk reduction and warning, given its direct risk of to human health, fauna,
flora and estates, and its strong impact on air quality due to accompanying smoke, which can lead to high levels
of PM and Polycyclic aromatic hydrocarbons (PAHs). As such, the Strategy covers the institutional set up and
current situation related to wildfire risk reduction and warning.



Vision and prerogatives of the Strategy

In accordance with the Draft Law for the Protection of Air Quality, the vision of the National Strategy for
Air Quality Management is: ‘“‘Every citizen has the right to enjoy clean air”.

Through this strategy, the GolL is committing itself to enhance and protect ambient air quality through the
adoption of long-term goals (including related outputs and priority activities) identified in this strategy, in order
to reach the vision set forth in the strategy by 2030. This involves the assessment of CO, NO,, NH;, PM, and
SO, which constitute the majority of the criteria pollutants.

The Strategy will also aim at assessing — in addition to the already assessed tropospheric ozone — other short-
lived pollutants (black carbon, fluorinated gases, and methane) as well as greenhouse gas emissions.

The Strategy will address where possible other important aspects such as indoor air quality, at residential as
well as public areas (including aspects related to smoking) which also constitute an occupational hazard in the
country, in addition, it will address aspects related to noise pollution.

Besides addressing air quality issues, the Strategy highlights the need for improved wildfire risk reduction in
Lebanon as a means to prevent large forest fires and avoid or mitigate the associated health and environmental
impacts.

The Strategy builds upon existing and future knowledge in air quality in Lebanon as well as needed legal, institu-
tional, and individual capacity development in order to establish a comprehensive intervention as shown in the
figure below. At a broader policy level, this strategy will allow Lebanon to align itself with three Sustainable
Development Goals (SDGs) and their targets, and will allow the measurement and monitoring of two key indi-
cators under the SDGs.
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Elements of the Strategy

The strategy is composed of 6 strategic goals and allows the Gol to identify the needed outputs and activities
to meet the vision set forth in the strategy by 2030 at the level of each goal. The strategic goals together with
their outputs and activities provide a framework for action at short-, medium- and long-term level and allow
the concerned stakeholders to use the strategy as a basis for identification of needed interventions.

At the level of each strategic goal, impact indicators are identified to support the monitoring and evaluation
system needed as part of the implementation process of the strategy.

As such, the Strategy will be used as a basis for developing a short-term action plan for MoE in line with the
goals of the strategy. The Strategy will also allow developing future plans and projects for the implementation
of needed measures.



Strengthening
the legal and
institutional
framework

Improving air
quality as-
sessment
throughout the
territory

Solving air
quality prob-
lems due to
stationary
sources in de-
graded
airsheds

Solving air
quality prob-
lems from
mobile sources

Mainstreaming
air quality
management
in priority sec-
tors

Indicator |.1: the priority applica-
tion decrees required for the imple-
mentation of the strategy are issued
by the CoM or Ministers’ Decisions
Indicator 1.2: 100% of the AQ
Service staff are provided with needed
training in line with the training plan

Indicator 2.1: by 2018, a database is
established based on treated infor-
mation from measurements collected
by the entire AQ monitoring network
Indicator 2.2: by 2019, an updated
national emission inventory is in place

Indicator 3.1: by 2018, the AQ
sampling methodology is issued
through an MoE decision

Indicator 3.2: starting 2018, all
environmental audits and self-
monitoring reports are adopting the
AQ sampling methodology of the
MoE

Indicator 3.3: The mitigation
measures requested in the issuance of
compliance certificates related to AQ
are approved by the AQ department
Indicator 4.1: by 2020, the Méca-
nique procedures include EU stand-
ards in the issuance of Mécanique cer-
tificates

Indicator 4.2: CoM decisions related
to fuel quality standards are issued
continuously based on LIBNOR rec-
ommendations

Indicator 4.3: By 2020, at least one
mitigation measure is implemented in
the BRHIA in line with source appor-
tionment

Indicator 5.1: By 2020, at least two
sectors have adopted the targets for
air quality improvements in the im-
plementation of their sectoral plans
Indicator 5.2: Air quality emissions
and assessments are included in all
climate change plans and projects
starting 2018

The goals, indicators, and outputs identified in the strategy are summarised in the table below.

Output I.1: Adopting the Draft Law for the
Protection of Air Quality

Output 1.2: Updating the NAAQS based on the
Assessment of AQ throughout the Territory
Output 1.3: Strengthening MoE AQ department
and other concerned groups

Output 1.4: Developing local air quality planning
Output 1.5: Developing measures/plans in case of
High Pollution levels

Output 2.1: Establishing, operating and maintain-
ing (including the required QA/QC) the AQ moni-
toring infrastructure

Output 2.2: Establishing a methodology for the
analysis, assessment and reporting of the ambient
AQ data for MoE and affiliated monitoring systems
Output 2.3: Updating, improving and reviewing
regularly existing initial emission inventories con-
ducted by MoE and other stakeholders

Output 2.4: Developing and updating regularly a
national integrated assessment and modelling sys-
tem

Output 2.5: Producing and disseminating the
National Fire Weather Index (NFWI) with the use
of local networks/stations and start evaluating the
performance of existing wildfire danger warning
systems

Output 3.1: Adopting proposed Emission Stand-
ards for key stationary sources in line with Best
Available Techniques (BATSs) levels

Output 3.2: Developing procedures for enforcing
regulations for self-monitoring, reporting and
third-party verification in key sectors

Output 3.3: Developing the Environmental Li-
censing Mechanism for Emissions of Air Pollutants

Output 4.1: Strengthening the inspection capabili-
ties of mobile sources at national level

Output 4.2: Implementing, monitoring and en-
forcing regulations for fuel quality

Output 4.3: Improving AQ from air and maritime
transport

Output 5.1: Ensuring synergies with national
climate change policies and plans

Output 5.2: Developing an SEA for the Lebanese
Land Transport Strategy

Output 5.3: Integrating Air Quality in the Energy
Sector

Output 5.4: Integrating Air Quality in the indus-
trial sector

Output 5.5: Integrating Air Quality in the Solid
Waste Management Sector

Output 5.6: Integrating Air Quality in the agricul-
ture/forestry sector



6. Communica- e Indicator 6.1: By 2018, key commu- e Output 6.1: Providing data and regular reports on

tion and out- nication tools for disseminating of the air quality from all monitoring sites and modelling

reach on Air AQ index through a smartphone ap- results to the public

Quality plication, MoE’s website and infor- e Output 6.2: Linking the on-going activities at the
mation panels are operational MoE and the universities

¢ Indicator 6.2: By end 2017, monthly
and yearly reports are uploaded on
the MoE website on continuous basis

Proposed implementation modalities of the Strategy

To implement this Strategy, multi-stakeholders meetings will be continuously conducted through an Air Quality
Task Force (AQTF) which has been established at the outset of the preparation process of the Strategy and
will be continued throughout its implementation and follow up.

Moreover, a detailed plan of action to be adopted by the different stakeholders will be developed by the MoE’s
concerned departments in consultation with all concerned stakeholders and will be used as a framework for
the implementation of the strategy.

The MoE will also develop a baseline and target values for the indicators identified in the Strategy in order to
monitor the progress of the implementation of the Strategy. MoE will also ensure that that the monitoring and
evaluation of the Strategy as well as its updating is conducted on regular basis and will inform the follow up and
reporting on the implementation of the Strategy throughout 2030.

Communication and outreach related to the Strategy

Insofar as communication and outreach are concerned, they will be conducted at four main levels, namely:

I. Providing on the MoE website updated data with near real-time air quality index and monthly data (includ-
ing hourly measurements) and yearly data (AQ & meteorological);

2. Informing regularly the general public about the importance of air quality (website, newspapers,
smartphone applications, etc.);

3. Disseminating information on display panels on the ambient air quality followed by awareness campaigns on
the use of this information;

4. Developing an early warning system to alert the public about dust and other pollution episodes (with a
clear methodology for short-term intervention).

Further to these communication activities, MoE will also make sure to link its on-going activities with universi-
ties, research centres, and other concerned institutions. This will take place through a partnership framework,
cooperation on different studies, and capacity building programmes.
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Abbreviations

ALl Association for Lebanese Industrialists
AQ Air Quality
AQI Air Quality Index
AQMN Air Quality Monitoring Network
AQTF Air Quality Task Force
AUB American University of Beirut
AWFS Autonomous Early Warning System for Forest Fires
BAT Best Available Technique
BAU Business As Usual
BOT Build, Operate and Transfer
UoB University of Balamand
CeHe Benzene
CAA Clean Air Act
CAP Compliance Action Plan
CDR Council for Development and Reconstruction
CFC Chlorofluorocarbon
CNRS National Council for Scientific Research
CcOo Carbon monoxide
CoM Council of Ministers
CcopP Conference Of the Parties
DAS Data Acquisition System
DGCA Directorate General for Civil Aviation
DGLMT Directorate General for Land and Maritime Transport
DGUP Directorate General of Urban Planning
EC European Commission
ECC Environmental Compliance Certificate
EDL Electricite du Liban
EEA European Environment Agency
EFFIS European Forest Fires Information System
EFL Environmental Fund for Lebanon
EIA Environmental Impact Assessment
EIONET European Environment Information and Observation Network
ELVs Emission Limit Values
Co-operative Programme for Monitoring and Evaluation of the Long-range Transmis-
EMEP sion of Air Pollutants in Europe
EMP Environmental Management Plan

Italian National Agency for New Technologies, Energy and Sustainable Economic De-
ENEA velopment

EPA Environmental Protection Agency

ERML Environmental Resources Monitoring in Lebanon

ESCO Energy audit and Energy Service Companies

ETC/ATM European Topic Centre for Air Pollution and Climate Change Mitigation
EU European Union

FWI Fire Weather Index

GBA Greater Beirut Area

Gg Gigagram

GHG Greenhouse Gases


http://www.eea.europa.eu/
http://efl.moe.gov.lb/
http://www.eionet.europa.eu/
http://www.emep.int/
http://www.emep.int/
http://acm.eionet.europa.eu/

GlZ
GLFL
GolL
HCFCs
HSE

IEE
INFOCA
IPCC

ISF

LARI
LCEC

LCRP
LEPAP
LPA
LRTAP
MoE
MoEW
Mol
MolM
MoPH
MoPWT
NAAQS
NAMAs
NDC
NEEAP
NFP
NH;
NMVOC
NO,
NREAP
NSAQM
NSDS
O3
PAHs
PM

PPES
SEA
SISSAF
SLMQ
SO,
StREG
SWM
TSP
UCF
UNDP
UNECE
UNEP
UNFCCC
UoB

Deutsche Gesellschaftfiir Internationale Zusammenarbeit

Grand Lycée Franco Libanais

Government of Lebanon

Hydrofluorocarbons

Health, Safety, and Environment

Initial Environmental Examination

Plan de Proteccion Civil y Atencidon de Emergencias por Incendios Forestales
Intergovernmental Panel on Climate Change

Internal Security Forces

Lebanese Agriculture Research Institute
Lebanese Centre for Energy Conservation

Lebanon Crisis Response Plan

Lebanon Environmental Pollution Abatement Project
Lebanese Petroleum Administration

Long-range Transboundary Air Pollution

Ministry of Environment

Ministry of Energy and Water

Ministry of Industry

Ministry of Interior and Municipalities

Ministry of Public Health

Public Works and Transport

National Ambient Air Quality Standards

National Appropriate Mitigation Actions

Nationally Determined Contribution

National Energy Efficiency Action Plan

National Forestry Program

Ammonia

Non-Methane Volatile Organic Compounds
Nitrogen dioxide

National Renewable Energy Action Plan

National Strategy for Air Quality Management
National Sustainable Development Strategy

Ozone

Polycyclic Aromatic Hydrocarbons

Particulate matter

Policy Paper for the Electricity Sector

Strategic Environmental Assessment

Support for Infrastructure Sector Strategies and Alternative Financing
Sustainable Land Management in the Qaraoun
Sulfur dioxide

Support to Reforms on Environmental Governance
Solid Waste Management

Total Suspended Particles

Urban Community of Al-Fayhaa

United Nations Development Programme

United Nations Economic Commission for Europe
United Nations Environment Programme

United Nations Framework Convention on Climate Change
University of Balamand


https://www.giz.de/de/html/index.html
http://www.ipcc.ch/

us)
vocC
WB
WHO

Université Saint Joseph
Volatile Organic Compounds
World Bank

World Health Organization
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Definitions

The following definitions are provided in the framework of the National Strategy for Air Quality
Management in Lebanon and are consistent with those indicated in the Draft Law on the Protection
of Air Quality.

Environment: (As defined in the Environmental Protection Law- Law 444/2002): the natural (i.e.
physical, chemical and biological) and social surroundings where all living beings live, and the interac-
tion systems within the surroundings and between the living beings; and between the surroundings
and the living beings.

Natural Resources: (As defined in the Environmental Protection Law- Law 444/2002): the follow-
ing environmental elements: air, water, earth and the living beings.

Environmental Impact Assessment (EIA): (As defined in Decree 8633/2012 on the Fundamen-
tals of EIA): Assessment of the likely environmental consequences of a proposed project, and deter-
mination of necessary measures for mitigating negative environmental consequences and increasing
positive impact on the environment and natural resources before approving or disapproving the pro-
ject.

Ambient Air: The external air in the troposphere, with the exception of the air inside the work
environment.

Ambient Air Quality: Physical, chemical or biological characteristics that distinguish the ambient
air state, which are assessed on the basis of limit values.

Pollutants: Any material that enters, directly or indirectly, to an environmental area, which can
constitute a damage to the environment in general — affects the natural resources or ecosystems and
other common legal means of environmental use; contributes to climate change; or emits bad or
harmful odours — or can be particularly harmful to the human health or to properties.

Ambient Air Pollution: Any changes in the ambient air quality resulting from air pollutants.

Pollution Level: Pollutants concentration level in the ambient air or pollutants deposits a specific
area during a specific period of time, which will be determined according to the adopted method of
measuring the pollution levels.

Emission Source: Any point, line or area from which pollutants are released into the ambient air.

Installation: Any permanent place where equipments and vehicles are used to produce a specific
product.

Stationary Source (or Stationary Emission Source): Any construction, installation or inter-
vention in the natural environment that constitutes, by itself or any related activities, an emission
source.

Mobile Source (Mobile Emission Source): Any land, sea or air machinery equipped with an in-
side combustion engine, where solid, liquid or gas fuel is used and constitutes an emission source.

Emissions: Any discharge, from a defined source, of solid, liquid or gas pollutants in the ambient air.

Limit Value: Pollutants level defined on the basis of scientific research and information, in order to
avoid, prevent or mitigate the negative impact of ambient air pollutants on the environment in gen-
eral and on public health in particular; which must be reached in a specific period of time and must
not be exceeded after that.

Emission Limit Values: Pollutants levels contained in the emissions that are allowed to be dis-
charged in a specific period of time and must not be exceeded.

Threshold Limit Values: Pollutants levels which, when exceeded, would constitute a limited haz-
ard to the public health when exposed to these pollutants for a short period, it is the level that re-
quires, when exceeded, notifying and advising those exposed to the pollutants to reduce their expo-
sure period to the ambient air.
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Information Threshold Limit Values: Pollutants levels which constitutes, when exceeded a seri-
ous hazard to the public health when exposed to these pollutants for a short period, it is the level
that requires, when exceeded, notifying and recommending those exposed to the pollutants to take
precautionary measures for sensitive persons (the elderly, pregnant women, children, ill persons) to
reduce their period of exposure to the ambient air.

Alert Threshold Limit Values: Pollutants levels which constitutes, when exceeded a critical haz-
ard to the public health when exposed to these pollutants for a short period, it is the level that re-
quires, when exceeded, the implementation of emergency procedures to protect the public health
from the exposure dangers to the ambient air.

Target Limit Values: The pollutants level is defined in order to avoid the long-term negative im-
pacts of the ambient air pollutants on the environment in general and on the public health in particu-
lar, which must be reached when possible, in a specific period of time.

Specification: (As defined in a draft law on technical norms, specifications and rules and matching
assessment procedures): A document determining the characteristics, performance, production
method of a particular product or providing a particular service, or specifying the examination, test-
ing or analysis methods, or determining the terminology, symbols, measurements, dimensions, label
contents or procedures of a specific job or system.

Environmental Permit for Emissions: Permit issued by the ministry of the environment for eve-
ry construction, installation or intervention in the natural environment that might, or its related ac-
tivities, launch pollutants in the ambient air; it is detailed in article |6 of this law.
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| Introduction
1.1 Background

Air quality has substantial impact on human health and the environment; it is thus the environmental
factor most adverse to human health (see Section 1.2.1). The World Health Organization (WHO)
estimates that 3.7 million deaths each year worldwide are attributable to ambient (outdoor) air pol-
lution and 4.3 million deaths from exposure to household (indoor) air pollution (WHO, 2015). Nine-
ty percent of the health impacts are usually attributed to PMys; particles that penetrate deep into the
human respiratory system and furthermore affect the cardiovascular system.

Ground level ozone (Os3) can lead to premature mortality. Ozone affects forests and plants leading to
a substantial crop yield loss (European Commission 2013; Van Dingenen et al. 2009).

These health impacts of air pollutants have substantial costs for the society. For the European Union
it is estimated that total health-related external costs are in the range of €330-940 bn per year, in-
cluding direct economic damages of €15 bn from lost workdays, €4 bn healthcare costs, €3 bn crop
yield loss and €1bn damage to buildings (European Commission, 201 3).

A World Bank report estimated that the impact of air pollution on human health in Lebanon in 2008
was in the order $151 million per year (World Bank, 2011). A study between 2008 and 2010 at the
American University of Beirut (AUB) with the Université Saint Joseph (US)) in collaboration with the
National Council for Scientific Research (CNRS) estimated the cost of air pollution in Beirut in 2001
at around $10 million!. It can be expected that these costs are considerably higher nowadays due to
an expected increase of emissions.

In light of the above background, the Ministry of Environment (MoE) prepared in 2005 the draft Law
on the Protection of Air Quality. Article 12-1 of this draft Law stipulates the following:

“By a Council of Ministers (CoM) Decree, upon a proposition of the Minister of Environment, and after con-
sultation with the Ministry of Industry, the Ministry of the Energy and Water, the Ministry of Public Works
and Transport, the Ministry of Public Health and the Ministry of Agriculture, a National Strategy for Air Quali-
ty Management will be adopted....”

Accordingly, MoE has initiated the development of the National Strategy for Air Quality Man-
agement in Lebanon (refered to as the Strategy in this document) in 2015 with the support
of the European Union (EU) funded programme Support to Reforms on Environmental Governance
(StREG), in collaboration with the United Nations Development Programme (UNDP) project of the
Environmental Resources Monitoring in Lebanon (ERML), the collaboration with UNDP was contin-
ued through the Sustainable Land Management in the Qaraoun (SLMQ) project since 2016.

Besides addressing air quality issues, this Strategy highlights the need for improved wildfire risk re-
duction in Lebanon as a means to prevent large forest fires and avoid or mitigate the associated
health and environmental impacts. The need for an integrated system of fire danger forecast comes in
line with the needs for improved fire risk management as highlighted in Lebanon’s National Strategy
for Forest Fire Management (approved by CoM Decision No. 52 dated 13/5/2009).

1https:llwebsite.aub.edu.Ib/communi(:ations/media/Documents/Mav 2011/air-pollution-Beirutis-EN.pdf
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1.2 Impacts of Air quality on Human Health and the Environment

1.2.1 Impacts on Human Health
As described in Section 1.1, air pollutants of main concern for the general population are PMys, PMjq,
03 and NOz.

There is widespread evidence throughout the world on adverse health effects associated with expo-
sure to ambient PMys5 (WHO, 2006). Recent studies conducted by WHO concluded that long-term
exposure to PMys is a cause of both cardiovascular mortality and morbidity (i.e. there is a clear caus-
al relationship). Moreover, for PM,s, health effects have been found to occur at fairly low levels,
which were only a little above low background concentrations (WHO, 2013a). Thus, it has not been
possible for WHO to propose guidelines that provide complete health protection. Also, the dose
response function of health impacts for PMys is more or less linear over a wide range of pollutant
levels. This means that a reduction of PMy;s levels is of benefit for the population irrespective of con-
centration levels. The epidemiological evidence shows that effects are possible after both short- and
long-term exposure.

As for ozone and based on newly accumulated evidence from epidemiological time series studies,
WHO lowered the guideline value in the global update for the daily maximum 8-hour mean for
ozone from 120 pug/m?® to 100 pug/m?. Effects on daily mortality were observed at ozone concentra-
tions below the previous guideline but without clear evidence of a threshold. Therefore, health ef-
fects might occur in some sensitive individuals even below the guideline level.

For nitrogen dioxide (NO,), mainly the respiratory system is affected by this pollutant. Hence, asso-
ciations were found between short- and long-term exposure to NO; and mortality and morbidity
(WHO, 2013a). These effects were found in areas where concentrations were at or below the cur-
rent standard values. However, as NO; is associated with other complex combustion-generated air
pollutant mixtures, these effects could not be unequivocally attributed to NO; only.

A summary of impact of various air pollutants on human health is provided in Table I.

Table I: Impact of the main air pollutants on human health (source: EEA, 2014).

POLLUTANT HEALTH EFFECTS

Can cause or aggravate cardiovascular and lung diseases, heart attacks and arrhythmias. Can cause
cancer. May lead to atherosclerosis, adverse birth outcomes and childhood respiratory disease. The
outcome can be premature death.

Can decrease lung function. Can aggravate asthma and other lung diseases. Can lead to premature
mortality.

Exposure to NOz is associated with increased all-cause, cardiovascular and respiratory mortality
and respiratory morbidity.

Aggravates asthma and can reduce lung function and inflame the respiratory tract. Can cause head-
aches, general discomfort and anxiety.

May lead to heart disease and damage to the nervous system; can also cause headache and fatigue.

Is a human carcinogen.

When compared to different risk factors for human health, it becomes clear that ambient air pollu-
tion is the major environmental risk factor: It ranked 9t in a list of 67 risk factors on a global scale
(Lim et al., 2012).

According to a WHO study, Lebanon is one of the countries in the Eastern Mediterranean being
most affected by outdoor air pollution (WHO, 2013b). However, the study also mentions that the
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health impact of air pollution might even be much larger than the estimations provided. Thus, WHO
provided the following objectives in relation to air quality in Lebanon:

= Strengthen the regulatory capacity and partnership building roles of the public health sector for
establishing and monitoring national air quality standards in line with WHO air quality norms;

= Develop/strengthen the surveillance function of the public health sector with regards to air quality;
* Increase the awareness of all stakeholders (including the public) about air pollution risks.

The joint study by AUB, US] and CNRS between 2008 and 2010 indicated the prevalence of asthma
to be at least 50% higher than that in Europe or the United States, and that if air pollution is reduced
to guideline levels, the number of asthma cases could fall by 70% and bronchitis cases by 50%. A
more recent study examined the relationships between emergency hospital admissions for respirato-
ry and cardiovascular diseases and air pollution in Beirut (Nakhlé et al, 2015, 2015b). The authors
found significant effects of PM on emergency hospital admissions for diseases of the respiratory and
cardiovascular systems. The results are in line with that of other studies throughout the world.

1.2.2 Impacts on the Environment

Besides their adverse impact on human health, air pollutants are also a threat to the environment.
Acidification, which is caused by emissions of sulphur dioxide and nitrogen oxides, leads to changes
of aquatic and forest ecosystems, which caused the extinction of fish in many Scandinavian lakes and
damages of forests especially in Eastern European countries. Thus these pollutants often impact far
away from where these gases are released (United Nations, 2004).

Eutrophication is caused by excess nitrogen deposition and causes large ecosystem changes, in par-
ticular on heathlands with poor soils where the traditional vegetation dominated by heather had
turned into grasslands. Eutrophication thus can cause a loss of biodiversity.

Ground-level ozone leads to damages both of vegetation and human health. Above a certain level,
ozone pollution damages crop plants by, for example, causing a yellowing of leaves and premature
leaf loss, decreased seed production and reduced root growth, resulting in reduced yield quantity
and/or quality and reduced resilience to other stress such as drought (ICP Vegetation, 201 1; Van
Dingenen et al., 2009).

1.2.3 Benefits Compared to Air Pollution Control Costs

The effectiveness and the efficiency of the European air quality policies were reviewed in detail in
2011 to 2013 in the light of new scientific findings on the impact of air pollution?. The emission re-
duction cost of this policy package would amount to €4.5 billion/year in 2030. However, the health
benefits are estimated to be about €44 billion/year, i.e. ten times the costs3.

For the US, the Environmental Protection Agency (EPA) confirmed that the benefits of implementing
air quality measures under the Clean Air Act (CAA) exceeded the costs by a factor of 30 (US EPA,
2011)4

A cost-benefit analysis was specifically done for the Draft Law on Protection of Air Quality in Leba-
non (SELDAS, 2005). This study determined a benefit to cost ratio of air pollution abatement for the
years 2006 — 2025 of 4.6; i.e. in this case the benefits largely exceed the cost of enhancing air quality
monitoring and implementing measures.

The costs for air quality abatement measures are further reduced by implementing measures to
address climate change. This is especially true when dealing with short-lived climate forcers (in-

2
http://ec.europa.eu/environment/air/review_air_policy.htm
3
Non-health benefits could not be expressed in monetary terms
! The estimated benefits to costs ratios are in range of 4 to 92, with the most likely value of 32 for the years from 1990 to 2020.
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cluding black carbon, ozone, methane). Certain measures such as improving energy efficiency
usually result in net savings. Overall, the implementation of ambitious measures to reduce the
emissions of greenhouse gases is of large benefit to air quality and energy security as well>.

1.3 Legal basis of the Strategy for Air Quality Management in Lebanon

The need for the Strategy for Air Quality Management in Lebanon is stipulated in “Article 12: The
National Strategy for Air Quality Management” of the draft Law for the Protection of
Air Quality. This article includes several provisions which will be covered in different sections of
this strategy; more specifically sub-section (12-2) of article 12 of the draft law calls for the following
provisions to be achieved through the Strategy for Air Quality Management:

= Articlel|2-2-1. Respecting Lebanon’s international engagements, particularly as pertaining to the
international treaties, conventions and protocols whose provisions touch upon air quality man-
agement, such as the United Nations Framework Convention on Climate Change (UNFCCC);

= Article 12-2-2. Preservation of the ambient air quality in regions corresponding to the limit values
related to the ambient air quality;

= Article 12-2-3. Improve the ambient air quality in regions that do not correspond to the limit
values related to the ambient air quality;

= Article|2-2-4. Taking measures that reduce the ambient air pollution as a first step towards eradi-
cating the negative impacts incumbent on the environment and public health.

1.4 Structure of the Strategy

Chapter | of this Strategy describes its background and legal basis. Chapter 2 provides an overview
of the current status of air quality management in Lebanon including an assessment of the current
situation of air quality in Lebanon, the institutional and legal framework related to air quality as well
as wildfire risk management in the country. Chapter 3 describes the vision and long-term goals that
should be achieved through the implementation of the strategy by 2030. Chapter 4 provides the pro-
posed modalities for the implemention, monitoring and evaluation as well as information sharing re-
lated to the Strategy.

The main exception is biomass burning, which in general is advantageous to GHG emissions but can result in the deterioration
of air quality.
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2 Status of Air Quality Management in Lebanon
2.1 Assessment of Air Quality in Lebanon

The following sections describe the influences on air quality and the framework considered in the
assessment of air quality in Lebanon.

2.1.1 Climate and Meteorology

Air quality in general is influenced by climatic conditions and topography. Lebanon’s climate is affect-
ed by its unique topography composed of the coastal strip, the Lebanon and Anti-Lebanon moun-
tains, and the Bekaa valley. The mountain range, West Lebanon and the coastal area have maritime
characteristics, while East Lebanon exhibits a continental climate (MoE/UNDP, 2015).

Steady winds originating from Eastern Europe as well as intense solar radiation during summer
months contribute to the formation of high levels of secondary particles and ozone (Waked et al.,
2013a), in addition to sulphur dioxide transport from Central Europe (Afif et al., 2008). Moreover,
desert dust episodes in fall and spring contribute to elevated PM levels (Saliba et al.,, 2010).

2.1.2 Current National Ambient Air Quality Standards and Emission Limit Values

The WHO recommends not exceeding certain concentrations of air pollutants since they may have
adverse health effects (WHO, 2006, 2013a). Those are issued in the form of guidelines based on
expert assessment of the latest scientific findings. The WHO air quality guidelines can be used any-
where in the world but they have been developed to support actions in order to achieve good air
quality in order to protect public health®. Air quality standards are also set by each country to pro-
tect the public health of its citizens playing an important role in risk management and national envi-
ronmental policies.

National standards vary depending on the strategy adopted to achieve a balance between health
risks, technological feasibility, economic considerations, and various other political and social factors
which, in turn, depend, inter dlia, on the level of development and national capacity of air quality man-
agement.

With respect to the developing strategic targets in light of the guideline values recommended by
WHO, it is recognized that governments should carefully study their local situation before adopting
the guidelines directly as legally binding standards. Although there are still gaps and uncertainties in
the scientific database, it provides a solid foundation for the recommended guidelines (WHO, 2006).

In 1996, MoE issued Decision 52/1 (dated 12/09/1996) covering the National Ambient Air Quality
Standards (NAAQS) for Lebanon based on a review of several international standards at that time
including WHO guidelines. Today, twenty years later, these standards are still adopted. Table 2
shows the NAAQS compared to WHO guidelines issued in 2000 and 2006, which confirms that the
NAAQS are much higher for several pollutants than those of WHO.

In 2001, MoE amended Decision 52/1 by Decision 8/ dated 01/03/2001 which defined Emission Limit
Values (ELVs) for point sources in Lebanon covering stack emissions and effluent discharge from new
and existing industrial establishments.

Although the ELVs are currently being updated by MoE and will be replaced by Emmissions Standards
in line with internation practice, to date, the current NAAQS and ELVs remain applicable until new
related legally biding decisions are issued.

° As an example, a study by the European Parliament describes the differences between WHO guidelines and AQ standards.
http://www.europarl.europa.eu/RegData/etudes/STUD/2014/536285/IPOL_STU(2014)536285 EN.pdf
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Table 2 NAAQS (1996) and WHO Guidelines (2005)

WHO (2000,
GUIDELINES
(uGIM?)

NAAQS  (1996) MAXIMUM

PARAMETER LEVELS (uG/M?)

350 (I hr) 500 (10 minutes)
Sulfur dioxide (SO,) 120 (24 hrs) 20 (24 hrs)
80 (annual)
200 (I hr) 200(1 hr)
Nitrogen dioxide (NO,) 150 (24 hrs)
100 (Annual) 40(Annual)
. 30,000 (I hr) 30,000 (I hr)
Carbon Monoxide (CO) 10,000 (8 hrs) 10,000 (8 hrs)
150 (I hr)
Ground-level Ozone (O;) 100 (8 hrs) 100 (8 hrs)
Total Suspended Particles
(TSP) 120 (24 hrs) 150 (24 hrs)
50 (24 hrs)
S ) 20 (Annual)
25 (24 hrs)
NA 10 (Annual)
| (annual) 0.5 (annual)
Benzene 5 ppb (annual) (equivalent to UR? Life 6.10%
16.2 pg/m?3)
2.13 Sources and Emissions of Air Pollutants

Emissions to air emanate from a very large number of activities, e.g. combustion of fuel, industrial
processes, dust re-suspension from roads, vehicles brakes, etc. These sources of pollution are listed
along with the amount of pollutant discharged into the atmosphere during a given timein databases
called emission inventories. Different methodologies exist for the calculation of the emissions de-
pending on the data available and resources. The development of a complete emission inventory is an
important step in an air quality management process. Emission inventories are of multiple functions
and are commonly utilized to help determine significant sources of air pollutants; establish emission
trends over time, target regulatory actions, and estimate air quality through air quality modelling.

Until 2012, the only reported emissions were those prepared under the National Communications
for the United Nations Convetion for Climate Change (UNFCCC) and computed according to the
Intergovernmental Panel on Climate Change (IPCC) methodology that focuses on Greenhouse Gases
(GHG) emissions and is less appropriate to the indirect GHG, notably CO, NOy, SO, and Non-
Methane Volatile Organic Compounds (NMVOC).

! UR: Unit risk (UR) estimated for an air pollutant. It is defined as “the additional lifetime cancer risk occurring in a hypothetical
population in which all individuals are exposed continuously from birth throughout their lifetimes to a concentration of 1 pg/m3 of
the agent in the air they breathe”.
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In 2012, a temporally-resolved and spatially-distributed emission inventory for the year 2010 was
developed for Lebanon by Université Saint Joseph (US)). It provides quantitative information for air
pollution studies as well as an input to air quality models (Waked et al., 2012; Waked and Afif, 2012).
This inventory covered major anthropogenic and biogenic sources in the region with 5 km spatial
resolution for Lebanon and | km spatial resolution for its capital city Beirut and its suburbs. The re-
sults obtained for CO, NO,, SO,, NMVOC, NHj3, PM|o and PM; ;5 for the year 2010 were 563, 75, 62,
115, 4, 12, and 9 Gigagram (Gg), respectively.

About 93% of CO emissions, 67 % of NMVOC emissions and 52 % of NO, emissions are calculated to
originate from the on-road transport sector while 73 % of SO, emissions, 62 % of PMjo emissions and
59 % of PM; 5 emissions are calculated to originate from power plants and industrial sources (Figure 1).

The spatial allocation of emissions shows that Beirut city and its suburbs encounter a large fraction of the
emissions from the on-road transport sector while urban areas such as Zouk Mikael, Jiyeh, Chekka and
Selaata are mostly affected by emissions originating from the industrial and energy production sectors.

This inventory was used afterwards in modelling air quality in Lebanon (see Section 2.1.5). Other
conducted studies investigated the contribution of the different sources in Greater Beirut Area
(GBA) to ambient Volatile Organic Compounds (VOC) concentrations and to organic aerosols (Sal-
ameh et al., 2015, 2016, Waked et al., 2013b, 2014, 2015) through measurements and field campaigns.

100% -

90% -
80% -
70% -
60% -
50% -
40% -
30%
20% -
10% -
0% I T T T T T
co NOy S0, NMVOC PMy, PM, NH;
Pollutants
H Power plant M Residential B On road mobile sources
m Maritime transport m Air transport ® Industry
m Agriculture machinery B Commercial/institutionnal Waste disposal on land
B Waste incineration B Waste composting VOC product source
Agriculture Forest fires Biogenic emissions

Figure |: Emissions apportionment for the different pollutants for 2010 (Waked et al., 2012)
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2.1.4 Air Quality Monitoring

According to MoE Decision 52/ dated 12/09/1996, air quality should be monitored to assess compli-
ance with ambient air quality standards stipulated in its Annex |4. Since 2001, Lebanon’s capabilities
in air quality monitoring have vastly improved. Although the country lacked a government-driven
program for air quality monitoring at that time, several universities and institutions have launched
short-term research projects on air pollution in Lebanon and started coordinating related activities.
However, the research studies focused mainly on Beirut.

In 2013, the MoE launched its first phase of the Air Quality Monitoring Network (AQMN), under the
ERML project with the support of the United Nations Environment Programme (UNEP) and UNDP.
This Phase | AQMN provided real time air quality monitoring through five urban background air
quality monitoring stations of which two are also equipped with meteorological stations. The stations

use online analysers connected to a supervisory control and Data Acquisition System (DAS) located
at MoE.

Phase 2 of the AQMN was launched in 2017 and coverd the installation of ten additional stations
with the support of the EU/StREG programme. Moreover, eight additional standalone meteorological
stations were added within Phase 2 to expand the meteorological network in Lebanon. Those will be
directly connected to the DAS at MoE.

In addition to MoE’s AQMN, several other institutions have acquired air quality monitoring facilities;
these include the following:

- In North Lebanon, the Urban Community of Al-Fayhaa (UCF) is currently installing three air qual-
ity monitoring statios in Tripoli (including a meteorological station), Mina, and Beddawi under the
European Union’s Gouv’AlRnance project. UCF's stations will be connected to a DAS within its
premises. Data generated from the UCF's stations will be communicated to the MoE’s DAS to
centralise all air quality parameters. All installed analysers within the stations are based on refer-
ence methods which meet the requirements of the EU Air Quality Directive 2008/50/EC.

- It is also worth noting that some of the universities, local authorities, and companies have
few instruments for the measurements of the airborne pollutants, these include Saint Joseph
University (US)), American University of Beirut (AUB), University of Balamand (UoB), etc.

As shown in Figure 2, the air quality monitoring stations are located based on the technical require-
ments of the EU directives as well as a pre-assessment of the existing situation (previous research,
pollution sources and modelling results) where potential degraded airsheds were identified®.

8Degraded airsheds are areas and regions in Lebanon where national air quality standards are persistently breached due to
emissions from stationary and/or mobile sources.
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Figure 2: Distribution of some of the Air Quality Monitoring stations in Lebanon

2.1.5 Air Quality Monitoring and Modelling Results
The following sections summarise the air quality situation in Lebanon.

High concentrations of Ozone are not expected in urban areas unless special meteorological condi-
tions occur (temperature inversion, etc.). Ozone monitored in Beirut Pine Forest from May 2004 to
February 2006 (Afif, 2008) showed few exceedances during that period both for the |-hour and 8-
hour averaging periods with 135 and 18 exceedances respectively, while the monitoring results from
the Phase | AQMN which started in September 2013 show few exceedances®. However, for the
same period, results show higher values in Baalbeck than in Beirut with 44 and |16 exceedances for
the I-hour and 8-hour averaging periods respectively. Highest values are observed in the summer as
meteorological conditions are more favourable for the formation of ozone far from the emission
sources of its precursors (NOx and VOCs).

NO:; has a longer history of monitoring in Beirut/GBA. First measurements were conducted in Beirut
Pine Forest in May 2004 (Afif, 2008). Other field campaigns followed in few sites (Afif et al., 2009,
Badaro-Saliba et al., 2014). As of 2013, NO; data is available from the National AQMN.

Figure 3 presents the yearly averages in Beirut which exceed WHO recommended value of
40 pg.m3. For 2014, when considering WHO recommended values, values higher than 40 pg.m-3
were recorded in Zahle, Hadath, and Beirut of 59 pg.m-3, 50 pg.m-3, and 49 pg.m-3, respectively but
were all compliant with Lebanese national ambient air quality standards for NO;, of 100pg.m-3(MoE
Decision 52/1).

? Reference to Decision 52/1 of 1996 including the NAAQS
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Figure 3: NO; annual values over Greater Beirut Areal0,

PM measurements comprise many years of observation from short to medium term field campaigns
in different locations of GBA with different measurement technologies (Afif, 2008, Saliba et al., 2010,
Kouyoumijian and Saliba, 2006, MoE, 2015).

Some of these sites are more influenced by traffic and some are urban background sites which ex-
plain the heterogeneity of the results presented in Figure 4. These values show in some cases yearly
exceedances of the Lebanese standards and the WHO recommended values for PM|o and PM,s. Long
range transport of Saharian dust occurs (Saliba et al,, 2007, Kouyoumijian and Saliba, 2006) increasing
PM levels for several days (sometimes).
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Figure 4: PM annual values over Greater Beirut area'’

Urban measurements were conducted: at Beirut Pine Forest in 2004 from May 2004 to December 2004 (Afif, 2008), in 20
locations in Beirut in 2005 all year (Afif et al., 2009), in 20 locations in Beirut in 2006 from January to June 2006 (Afif et al.,
2009), in 21locations in Beirut in 2007 (Air pollution hotspots in Lebanon progress report, 2011), in 21locations in Beirut in
2009 (Air pollution hotspots in Lebanon progress report, 2011), in 52 locations in Beirut February 17 to April 14, June 2 to July
28, and October 20 to December 15 (Badaro-Saliba et al., 2014), at Beirut Pine Forest in 2013 from September to December
2004 (MoE, Unpublished data), at Beirut Pine Forest in 2014 all year (MoE, Unpublished data).

11Urban measurements were conducted: in Beirut at AUB in 2003 using gravimetric and beta-gauge methods for PM;o and PM; 5
(Air pollution hotspots in Lebanon progress report, 2011), in BourjHammoud using the gravimetric method for PMjgand PM; 5
from February 2004 to January 2005 (Kouyoumdjian and Saliba, 2006), in Beirut Pine Forest in 2005 for January, February,
October, November, and December 2005 for PMyo using beta-gauge (Afif, 2008), at Beirut Pine Forest in 2006 from January
to April 2006 for PMy, using beta-gauge (Afif, 2008), in Haret Hreik from December 2006 to August 2007 using gravimetric
method for PMy, and PM, s (Saliba et al., 2010), in Greater Beirut Area at different locations in 2008 using gravimetric and
beta-gauge methods for PM;o and PM, s (Air pollution hotspots in Lebanon progress report, 2011), in Beirut AUB, Lycée Abel
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Historic measurements of PMasand PM,o were conducted at different locations in Tripoli. Figure 5
shows the different annual concentrations recorded in Tripoli Urban Center: values higher than the
Lebanese standard and WHO recommended values were recorded.

PM|0 and

PM.s were measured at different sites in 2014 using the AQMN with exceedances of the

Lebanese standard for PMo, and consequently WHO recommended values. WHO PM s guidelines
were also breached on the entire set of measuring sites.
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PM annual values over Tripoli (UCF, 2015)

Results from measuring ground level concentration of SO, (from December 2004 till July 2006) with-
in the city of Beirut showed low SO, concentrations of 8 ug.m-3 (Afif et al., 2008) compliant with SO,
air quality limits of MoE Decision 52/1- dated 12/09/1996. Beside local sources, long-range transport
can account for an important source of SO, in Beirut (Afif et al, 2008). Sulphur dioxide measuring
instruments are installed in three locations: Zahle, Hadath, and Saida. The observed values in 2014
were all compliant with the Lebanese standards for the different averaging periods with a yearly aver-
age of 12.5 yg.m-3, 15 pg.m-3, and 4.68 pg.m-=3 in Zahle, Hadath, and Saida, respectively.

Carbon monoxide which is mainly emitted by traffic (Waked et al, 2012) was continuously measured
by US] from May 2004 to June 2006 at Beirut Pine Forest. Results did not show any important con-
centrations in Beirut background even at peak hours (Afif, 2008), hence always being compliant with
Decision 52/1. Phase | of the AQMN confirmed the previous findings.

Measurements of benzene were conducted in suburban Beirut in summer 2011 and winter 2012
(Salameh et al., 2015). The levels of benzene varied from 0.25 pg.m-3 to 7.83 pg.m-3 on an hourly basis
with an average of 2 ug.m-3 over the two campaigns (Salameh et al,, 2015). This observed value is
compliant with the Lebanese standards but is associated with an excess lifetime risk of leukaemia of
less than 1/100,000 according to WHO standards (2000).

As measurements cannot be carried in every point nationwide, modelling is an essential tool to as-
sess air quality. Unlike dispersion models used for permitting purposes, air quality models are more
sophisticated and resource demanding tools as they integrate full chemistry and transport. The first
air quality modelling exercise was carried out by Waked and co-workers (2013b) for a summer field
campaign in 201 | using the only highly resolved emission inventory for Lebanon (Waked et al,, 2012).

Kader (LAK), and Grand Lycée Franco Libanais (GLFL) from May 2009 and April 2010 (Massoud et al., 2011), in Beirut
measured all year using beta-gauge method for PM;o and PM, s (Mrad Nakhlé et al., 2015), in Beirut Pine Forest in 2013 for
September, October, November, and December 2013 for PM,, and PM_s using beta-gauge method (MoE, Unpublished da-
ta), in Beirut Pine Forest in 2014 measured all year for PM;, and PM; s using beta-gauge method (MoE, Unpublished data)
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Whilst waiting for the AQMN to be fully operational and since air quality background concentrations
are needed in the Environmental Impact Assessment (EIA) studies to assess the air quality resulting in
the implementation of new industries, changes in industries’ fuel type, changes in industrial processes
or addition of units, planning of roads, etc.; another exercise was launched early 2014 between MoE,
USJ, and the Italian National Agency for New Technologies, Energy and Sustainable Economic Devel-
opment (ENEA) to determine air quality background concentrations over Lebanon.

This was the first step of an integration process between measuring and modelling air quality in Leb-
anon, taking advantage of local scientific skills and up-to-date assessment tools. The ensemble model-
ling exercise resulted in gridded maps for the different pollutants (O3, NO,, PMo, PM2s5, SO, and
CO) as annual averages.

Although the exploration and exploitation of offshore oil and gas resources in Lebanon are still un-
derway, the sources of air emissions which can be generated from this sector from primary and sec-
ondary sources (such as venting, flaring, blowouts and fugitive emissions), and which should be taken
into consideration in furture air quality monitoring programmes, include the following:

e Ciriteria pollutants (CO, SOy, NO,, PM,o, VOCs)

e  GHGs (CO,, CHy)

e Hazardous & toxic air pollutants (H2S, formaldehyde, organo-metallic compounds, polycyclic
aromatic HCs (benzene, toluene, ethylbenzene and xylene (BTEX))

e Heavy metals (Hg, Ar, Pb, Cu, Ag) + methyl mercury

e Fugitive emissions

Another important sector which also merits to be monitored include the quarrying activities which
constitute an important contributor to the degradation of air quality in Lebanon.

2.1.6 Impact of the Syrian crisis on Air Quality in Lebanon

In 2014, the MoE, with support from the EU and the UNDP, published the Environmental Assess-
ment of the Syrian Conflict & Priority Interventions (EASC), which provided an extensive analysis of
the incremental environmental impacts of the Syrian conflict (MoE, 2014).

The assessment established a baseline to determine the environmental pre-crisis situation in 2010 or
201 | and determined the incremental impacts of the Syrian conflict at the level of all four areas cov-
ered by the assessment, namely Solid waste management, Water and wastewater management, Air
quality, Land use and ecosystems. The assessment proposed an Environmental Management Plan for
each area including recommendations of priority interventions and their time frame.

With regards to Air Quality, the Environmental Assessment of the Syrian Conflict estimated that, in
2014, the Syrian conflict resulted in an increase of up to 20% in emission of air pollutants in Lebanon
leading to a significant degradation of air quality. The main sectors affecting air pollution in Lebanon
due to the Syrian conflict are attributed to the following:

e On-road Transport. An estimated 5% increase in traffic is expected to result from the
Syrian conflict on the main national axes in Lebanon; this will lead to an increase in Nitrogen
Oxide (NO,) and Particulate Matter (PM).

o Residential Heating. The assessment has estimated 5% increase in SO, emissions which
will add up to existing national SO; emission levels.

e Open Burning of Solid Waste. The release of very toxic and carcinogenic compounds
including dioxins and furans due to increased open burning of waste (with more than 300
open dumps in Lebanon) will negatively affect the health of the population living nearby
open dumps.

e Electricity Production. The incremental quantities of air pollutants originating from
private generators have been estimated to be 10% for NOy and around 2% of the re-
maining pollutants.

The assessment also estimated that main cities such as Zahle, Baalbeck, Tripoli and Saida will specifi-
cally witness a significant degradation in air quality.
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While the findings of the assessment were based on a number of displaced of 1.8 million in 2014, the
same estimation of the number of displaced is still applicable in 2017 and it has been adopted by the
Lebanese Government as part of the Lebanon Crisis Response Plan (LCRP) for 2017-2020 (Gol,
2017) as indicated in Table 3.

As such, and although a more in-depth assessment of the Syrian crisis on air quality in Lebanon
should be conducted, it is expected that the impact of the Syrian crisis identified in 2014 still prevails
in 2017, and merits to be addressed as part of the Government’s response to the crisis

Table 3 - Comparison between the numbers of displaced in the EASC and the LCRP

Estimated Nbr of Displaced Estimated Nbr of Displaced

(EASC, 2014) (LCRP, 2017)

Displaced Syrians 1,730,000 1,500,000

Displaced Palestinians 55,000 (only Palestinian Returnees | 310,000 (including PRS & Palestinian Refugees
from Syria-PRS) in Lebanon-PRL)

Lebanese Returnees 50,000 35,000

Total 1,835,000 1,845,000
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2.2 Institutional, Policy and Legal Framework related to
Air Quality Management

This section provides an overview of the existing institutional and legal framework as well as sectoral
policies and strategies related to air quality management.

2.2.1 Institutional Framework

With growing populations, the impending impact of the Syrian crisis, the political instability, and in-
creased use and exploitation of natural resources in Lebanon, institutions realise more than ever the
urgency of coordinating and working together for environmental protection. Air quality legislation in
Lebanon has evolved over the years to protect populations sharing the medium of breath and life.
Government agencies are becoming more aware of the ramifications of national policies and strate-
gies on the surrounding air quality.

A multitude of laws, decrees, and ministerial decisions orchestrate and govern environmental man-
agement in Lebanon. Primordial among those are laws, decrees, decisions and circulars promulgated
under the Ministry of Environment. Other legal instruments and institutions produce laws, decrees,
decisions and circulars to help stipulating action for protection of the environment and human health
from nefarious air emissions.

The Strategy is also based on the institutional and legal framework governing air quality and wildfire
risk management.

Ministry of Environment

According to Decree 2275 dated 25/06/2009 related to the Organizational Structure of the MoE, the
Service of Environmental Technology hosts an Air Quality (AQ) Department which has the following
roles and responsibilities:

1. Preparing strategies, plans, programs, operational projects, activities and studies for the sustaina-
ble management of air quality, through raising awareness, monitoring, evaluation, prevention, con-
trol, and follow-up on implementation.

. ldentifying the sources, causes, methods and places of surrounding air pollution.

. Monitoring surrounding air quality through the development and implementation of a National
Monitoring Program that includes a National Monitoring Network and a National Emissions In-
ventory.

4. Fixing threshold values relating to ambient air quality and those relating to emissions resulting
from fixed and mobile sources of air pollution, by virtue of a decision of the Minister of Environ-
ment upon the proposal of the Director General of Environment and after consultation with the
Council of State.

5. Identifying the classified industrial and non-industrial establishments that require environmental
permits with regards to emissions release, by virtue of a decision of the Minister of Environment
upon the proposal of the Director General of Environment and after consultation with the Coun-
cil of State.

6. Determining the mechanism of environmental licensing with regards to the release of emissions
and the basis on emissions trading, by virtue of a decree or decrees issued by the Council of Min-
isters upon the proposal of the Ministers of Environment and Finance and following consultation
with the Council of State.

w N

Ministry of Public Health

The Ministry of Public Health (MoPH) is responsible for establishing guidelines and regulations re-
garding indoor air quality (indoor spaces include workspace, malls, restaurants, etc.). For example,
MoPH and the WHO established jointly in 2009 the National Program for Tobacco Control. The
program was launched after the GolL signed in December 2005 the WHO Framework Convention
on Tobacco Control, to counter the increasing prevalence of smoking in Lebanon, as well as to re-
duce the burden of tobacco-related diseases, including their impact on human health and economy.
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Ministry of Energy and Water

In the energy sector, the Ministry of Energy and Water (MoEW) is responsible for the installation of
power plants. Those are handed over to Electricite du Liban (EDL) for operation. Although the MoE
Decision 8/1 of 2001 provided Emissions Limit Values (ELVs) for power plants between [00MW and
300MWV which also covers combustion processes in the industrial sector; to date, there are no emis-
sion standards for large power plants (above 300 MW).

In the oil and gas sector, the Lebanese Petroleum Administration (LPA) was established by the CoM
under tutelage of MoEW to oversee the sector. The licensing round for the awarding of exploration
licenses is expected to close by September 2017 and activities to kick-off at the end of 2017. It
should also be noted that the monitoring and enforcement of environment aspects related to this
sector are to be undertaken in coordination with the MoE.

Other ministries

In the transport sector, the Ministry of Interior and Municipalities (MolM) as well as the Ministry of
Public Works and Transport (MoPWT) play a major role in managing the sector. For example, the
MolM contracted in 2004 a national vehicle inspection program to a private Joint Venture (called
mécanique) on the basis of Build, Operate and Transfer ( BOT), and for a period of nine years (2004-
2013), and the contract was further extended in 2014.Vehicle inspection includes examination of
brakes, lights and emissions from tailpipes.

This inspection aims to reduce emissions from vehicles by adopting the Lebanese pass-or-fail values
for CO, CO,, and HC!2,

In the industry sector, the Ministry of Industry (Mol) is responsible for issuing industrial permits. The
MoE is included in the industrial permitting process through a permitting committee that examines
applications received from new and existing industrial establishments. The committee operates under
the Mol and brings together representatives from the ministries of Industry, Public Health, Environ-
ment, Public Works and Transport including the Directorate General of Urban Planning (DGUP).
The committee can approve new permit applications, as well as renew or cancel existing permits
based on environmental, health and safety criteria.

Other institutions involved in air quality management

As presented in the previous sections of this report, several research and academic institutions are
active in the field of air quality monitoring and play an important role the development and imple-
mentation of this strategy.

222 Cross-Sectoral Policy and Legal Framework

This Strategy constitutes the Gol’s strategy to protect air quality in Lebanon. It complements other
national and sectoral laws, policies and strategies related to air quality management in Lebanon and
should be integrated within coming up national plans and policies.

At the legal level, the building block for the Strategy is the Law on the Protection of the Environment
and key related application decrees which as well as the draft law for the protection of air quality.

At the policy level, limited policies which address air quality are in place in Lebanon, although sec-
toral policies have addressed air quality where applicable; it is however worth noting national
cross-sectoral initiatives which support a national policy process for the protection of air quality
and which are covered in this section.

"It should be noted that there is high uncertainty in the measurements of HC, depending on the equipment used.
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Draft Law for the Protection of Air Quality

As previously stated, the National Strategy for Air Quality Management in Lebanon derives from
Article 12 of the Draft Law. Annex | of this strategy provides the priority legal texts/implementation
decrees and decisions of the Draft Law for the Protection of Air Quality.

In 2005, the MoE prepared the Draft Law on the Protection of Air Quality. In 2012, the CoM ap-
proved the draft Law through Decision 34 (dated 10/01/2012) and forwarded it to the parliament
through Decree 8075 (dated 05/05/2012) for discussions in the relevant parliamentary commit-
tees.Thus, the draft law awaits formal approval by the Lebanese Parliament.

The draft law comprises of 34 articles related to ambient air pollution (including fixed and mobile
sources), monitoring air pollutants (National Program for Ambient Air Quality Monitoring, National
Network for Ambient Air Quality Monitoring, National emission inventory, National report on the
Ambient Air Quality), assessment of their levels in the Lebanese atmosphere (Setting Limit Values and
Thresholds of Ambient Air Pollutants including CO, NO,, Oj3, Particles, SO,, NMVOC and Pb, emission
limit values of fixed sources, emission limit values of mobile sources, specifications of harmful material
in fuel, etc.), prevention, control and surveillance of the ambient air pollution resulting from human
activities.

Law 444/2002 on the Protection of the Environment

In 2002, the Lebanese Parliament enacted Law 444 dated 29/07/2002 on the Protection of the Envi-
ronment. It is an overarching legal instrument for environmental protection and management.

Of importance is Section V of Law 444 dated 29/07/2002 on the protection of environmental re-
sources, whereby Chapter One of Section V relates to the Protection of Air Quality and Control of
Unpleasant odours. Specifically, Article 24 prohibits every private or public, natural or legal person,
to cause any emission or leak of any pollutant to the air environment and stated clearly that emis-
sions shall not exceed the limit values of environmental quality standards including NAAQS. Article
25 stated that emissions from the burning of any kind of fuel or others in industry, energy production
facilities or for any other purpose shall remain within the allowed limits.

Key application decrees related to air quality

Among the major achievements in environmental regulation and which play an important role in air
quality management are the application decrees and their related decisions which ensure that envi-
ronmental safeguards including air quality are integrated within all national development activities,
these include the following:

- Decree 8633/2012 on the Fundamentals for Environmental Impact Assessment (EIA) and which
defines environmental assessment procedures in Lebanon and specifies which projects require
an EIA or an Initial Environmental Examination (IEE).

- Decree 8213/2012 on the Strategic Environmental Assessment (SEA) and which sets principles
and measures necessary to assess the environmental impacts of policies and developments
planned for a large area or a whole sector in Lebanon.

- Decree 8471/2012 on the Environmental Compliance for Establishments and which provides a
mechanism for obtaining an Environmental Compliance Certificate (ECC) to existing classified
establishments and classified industrial establishments from MoE.
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Towards a National Sustainable Development Strategy (NSDS)

In March 2015, the Presidency of the Council of Ministers and the MoE initiated the development of the
National Sustainable Development Strategy (NSDS) for Lebanon. Among the efforts made to establish an
NSDS, background papers were developed covering seven Strategic Objectives and forty-one Initiatives'.

Although, the NSDS did not dedicate a stand-alone “Initiative” to air quality management, it tackled
air quality within various Initiatives including Sustainable Cities, Energy, and Transport. In the
Transport Initiative, the key priority action is the need to structure transport policies and practices
taking into consideration the improvement of air quality and reduction of air emissions (NOy, SO,
and PM). The background papers prepared as part of the NSDS will contitute an integral part of fu-
ture national planning processes.

Lebanon’s Nationally Determined Contribution to Climate Change

The Gol signed and ratified the UNFCCC in 1994. As a non-Annex | country, the GoL submits Na-
tional Communications to the UNFCCC which includees Lebanon’s greenhouse gas (GHG) emission
inventory and mitigation analysis.

GHG inventories not only estimate emissions of main GHGs, CO,, N,O, CH4 and fluorinated gases,
but also other air emissons such as CO, NO,, SO, and NMVOC:s from the energy, agriculture, indus-
trial, waste sectors and land use change and forestry. The latest inventory in Lebanon was updated in
2016 in the 3rd National Communication where emissions of the year 2012 are reported with a trend
analysis for the period 1994-2012. Moreover, Lebanon prepared National Appropriate Mitigation
Actions (NAMAs) which aim to reduce GHG emissions in the waste and transport sectors.

In April 2016, the Gol signed the Paris Agreement, under which it submitted its Nationally Deter-
mined Contribution (NDC) (GoL, 2015). The NDC aims at reducing national GHG emissions by 15%
compared to the Business-As-Usual (BAU) scenario as an unconditional target and by 30% condition-
al to financial and technical support by 2030. The reduction will emanate from the implementation of
policies and activities under the power, transport, waste and forestry sectors, as presented in Table 4
below. These climate change mitigation measures will improve indirectly air quality through the re-
duction of consumption of fossil fuel in thermal power plants and private generators, the improve-
ment of public transport, and renewal of fleet and reduction in forest fires.

Table 4 . Emission Reductions in the Nationally Determined Contribution in 2015

Sector Unconditional/ Cumulative emission reductions* (Gg)
Conditional CO:eq. NO, co NMVOC SO,
Energy Unconditional 1,508,797 4,062 304 101 13,317
Conditional 3,603,603 9,703 727 242 31,808
Transport Unconditional 1,696 14 101 20 2
Conditional 6,321 55 379 76 6
Forestry Unconditional 466 0 3
Conditional 606 0 4
Total unconditional 1,511,675 4,077 410 122 13,319
Total conditional 3,616,075 9,758 LI 319 31,814

*total cumulative emission reduction in 2030 compared to the business-as-usual scenario.

13
www.nsds.pcm.qov.lb
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223 Policies and legal framework in the Transport Sector

Policies and Strategies

Draft Transport Policy

In 2001, the Directorate General for Land and Maritime Transport at the Ministry of Public Works
and Transport (MoPWT) submitted to the GolL a draft transport policy that aims to promote the
economic, financial, environmental and social sustainability of the land transport sector in Lebanon.
However, to date, no action has been taken by the GoL and the draft policy was never enacted nor
approved.

Land Transport Strategy

In 2016, the EU Programme for the “Support for Infrastructure Sector Strategies and Alternative
Financing” (SISSAF) implemented a component under the MoPWT which developed a Draft Sector
Policy and Strategy for the Lebanese Land Transport Sector with three main objectives including:

1. Provide improved and safer land transportation services to the Lebanese citizens,
2. Promote the development of the economy,

3. Introduce Institutional Reform and foster Human Resources Development with short (next 5
years), medium (next |0 years) and long-term (next |5 years) concepts.

Moreover, the Strategy was complemented with an SEA, which identified mitigation measures most
of which were related to the construction phase of the transport infrastructure interventions. The
SEA also provided an Environmental Monitoring Plan for Air quality/ air pollution which focused on
the following aspects:

- Decrease of emissions (e.g. CO;, SO,, NO,, HCs, TSP) tonnes/year

- Emissions of particulates in the air

- Energy consumption per vehicle-km driven

- Energy use by the transport sector as a percentage of Total Final Energy Consumption

- Consumption of road fuels

Legal Instruments
Since 1992, the GolL has been issuing legal texts to protect air quality.
Law no. 150/1992 (ban import of old cars)

Law 150/1992 banned the import of cars which date of manufacturing exceeds 8 years. This Law has
reduced the import of old polluting vehicles.

MoE’s Decision No.9/2000 (public transport)

MoFE’s Decision No.9/2000 reforms and organizes Land Public Transport sector in Lebanon and pro-
poses a reduction in number of public transport vehicles.

Law 341 dated 06/08/2001 (reduce air pollution from transport sector and encourage the use of less polluting
el

In 2001, the Lebanese Parliament enacted Law 34| amended by Law 380 (14/12/2001) and Law 453
(16/8/2002). Specifically, the law banned

1. the import of minivans and buses (less than |5 passengers & driver) operating on Diesel oil,

2. the import of old and new Diesel engines for private passenger cars and minivans,

3. the use of Diesel in private vehicles, and
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4. the use of leaded gasoline in all vehicles.

It also made catalytic converters a mandatory requirement in all vehicle categories and reinstated the
mandatory vehicle inspection (mécanique) for gasoline engines (annual inspection) and Diesel engines
(every six months), see also Section 2.2.1. In 2010, a draft Law amending Law 341/2001 has been
prepared and still awaits parliament approval. It provides the following:

e Providing incentives (tax cuts, tariff exemption and mécanique exemption for first registra-
tion) to private and public vehicle owners to switch to hybrid electric, fuel cell/Hydrogen and
Natural Gas vehicle,

e Setting permissible exhaust limit values will be determined by MoEVV, Mol and MoE,

e Banning the operation of Diesel buses in urban cities, etc.

e Asa follow up to Law 341/2001, Decree No. 8243/2003 was endorsed by the CoM and en-
forces mandatory mechanical inspection.

Decree 8442/2002 (standards for gasoline and diesel)

In 2002, the CoM enacted Decree 8442 (dated 13/08/2002) which defined standards for gasoline and
Diesel oil used in vehicles including their Sulfur content; 0.05 % by weight in gasoline 92, 95 and 98
Octane and 0.035 % by weight in Diesel oil.

Decree 8941/2012 (public transport incentives)

In 2012, the CoM approved Decree 8941 (21/9/2012) on the “Draft Law which aims to incentivize
the public transport sector (public transport vehicles and buses)” through various exemptions and
government support of low interest loans. However, this Decree awaits parliament approval.

Law 243/2012 (new traffic law)

In 2012, the Gol issued Law 243 (dated 25/10/2012), the “New Traffic Law”. Of importance, the
Law reinstated the installation of catalytic converters in all gasoline vehicles (Article 89; Item 3) and
exempted new vehicles from inspection for the first 3 years after registration (Article 159).

224 Policies and legal framework in the Energy Sector

Policies and Strategies

Policy Paper for the Electricity Sector (PPES)

At the Copenhagen Climate Change Conference of Parties(COPI15) in 2009, Lebanon officially
pledged to cover by 2020, 12% of its energy mix from renewable energy sources in a bid to reduce
the environmental footprint of its energy sector and align itself with international efforts to reduce
global GH emissions. In 2010, the MoEW developed the Policy Paper for the Electricity Sector
(PPES) which seeks to redress the country’s ailing electricity sector by 2015 and achieve the 12%
renewable energy contribution. The PPES was unanimously approved by COM the electricity sector
in Lebanon. It includes 10 strategic initiatives to improve sector performance, improve sup-
ply/demand (fuel sourcing, renewable energy including wind, biomass, solar and hydro, etc.), and re-
vamp the legal and institutional framework for energy production. It formulates actions over three
time horizons (short 2010-2012, medium 2012-2014, and Long-term 2015 and beyond).

The National Energy Efficiency Action Plan (NEEAP)

The Second National Energy Efficiency Action Plan for the Republic of Lebanon (NEEAP 2016-2020)
was published in March 2016. It builds on the energy efficiency initiatives proposed in the first NEEAP
2011-2015 and complements them. NEEAP 2016 — 2020 is divided into two main sections: the power
sector measures and the end use measures. The power sector measures tackle energy efficiency in
electricity generation, transmission, and distribution. The end-use section includes five chapters: (I)
horizontal end-use measures (2) end-use measures in the building sector, (3) end-use measures in in-
dustry and agriculture, (4) measures in mobility and transport, and (5) end-use measures in the public
sector.

41



Moreover, NEEAP 20162020 includes different types of measures regarding policies, regulations, ac-
tion plans, and implementation. The sum of the overall estimated savings of the proposed measures
over the five years of the second NEEAP’s implementation are 686.1 GWh for the power sector and
828.1 GWh for end-use energy which implies a total saving of 1,514.2 GWh over the five years and
leading to average yearly savings of 302.9 GWh. By implementing the second NEEAP’s 26 initiatives, the
actual electric power growth rate of 7% could be reduced to 5.81% in 2020 (MoEWV, 2016).

The National Renewable Energy Action Plan (NREAP)

The Ministry of Energy and Water (MoEW)/Lebanese Centre for Energy Conservation (LCEC) pre-
pared Lebanon’s National Renewable Energy Action Plan (NREAP 2016 — 2020). The NREAP is the
main national document that will lead the way for Lebanon to develop the different renewable energy
technologies needed to reach the 2% target by the year 2020. By adopting this document, the
MoEW is creating the path that all national efforts and international support need to follow to devel-
op renewable energy in Lebanon. Being the main authority to develop the energy sector, MoEW,
through the work of LCEC, is striving to align all efforts towards sustainable energy.

Moreover, the Country Energy Efficiency and Renewable Energy Demonstration for the Recovery of
Lebanon (CEDRO) project implemented by the United Nations Development Programme (UNDP)
has been examining Lebanon's potential from various renewable energy sources (wind power, hydro
power, geothermal power, solar power and bioenergy). It should also be noted that in 2014, an SEA
for the renewable energy sector has been prepared (UNDP; 2014).

Strategic Environmental Assessment of the oil and gas sector

Given that the oil and gas sector, depending on the level of activity, could be a major contributor to
air pollution from drilling activities, processing and maritime and air transport as well as auxiliary
industrial activities, an SEA for the sector was conducted in 2012, which identified environmental
considerations to be taken into account.

Legal Instruments
Law 132/2010 (oil and gas activities)

In 2010, the GoL enacted Law 132 dated 24/08/2010 relating to oil and gas activities from granting
rights to production and to de-commissioning of oil and gas facilities. According to this law, all licens-
ing or exploratory activity must be preceded by an SEA (Article 7 Clause 2). Additionally, the Devel-
opment and Production Plan must contain an EIA (Article 29), whilst any plan pertaining to develop-
ment, production, transfer, storage, or use must include a detailed EIA (Article 32). The law provides
the necessary framework for safety and environmental protection legislation during the production
as well as at de-commissioning stages of a well (Articles 54 to 60).

Decree 10289/2013 (petroleum activity regulations)

Decree 10289/2013 comprises 165 articles that organise various aspects pertaining to petroleum
resources in the offshore. None of these articles addresses directly aspects related to air quality as
such, although several articles address aspects related to environmental management including ex-
haust systems, as well as SEA and EIA procedures, whilst Articles 141 through 143 address environ-
mental protection, violation of environmental criteria, and protected areas, respectively.

Worth noting is that oil and gas regulations grant rights for petroleum activities which include recon-
naissance, exploration, appraisal, production, and decommissioning. All stages are subject to Health,
Safety, and Environment (HSE) regulations including permits and requirements with full-fledged ElAs
requested at the production and decommissioning phases. The regulations set forth provisions to
prohibit flaring except for safety issues and testing. They also require permits for discharges and
emissions where relevant laws are applicable.
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MoE Decision 8/1-2001 (ELVs for stack emissions and effluent discharge)

MoE Decision 8/1 (dated 30/01/2001) defined ELVs for stack emissions and effluent discharge from
classified new and existing combustion plants including Fuel-oil power station: boilers, steam genera-
tors, power generators between IMW and 50MW, as well as Fuel-oil power generators between

50MW and 300MW, however, to date, there are no emission standards for large power plants
(above 300 MW).

MoE Circular 1 1/1-2013 (operation of electric generators)

In an effort to curb air pollution from private generators, MoE issued Circular |1 / | — 2013 (dated
29 July 2013) which relates to the control of operation of electric generators in Lebanon (capacity
more than 0.25 MW). The circular specifies ELVs and monitoring requirements of air pollutants. Ef-
forts by MoE are underway to update it and disseminate the Circular to municipalities and concerned
stakeholders.

225 Policies and legal framework in the Industrial Sector and other combustion
sources

Policies and Strategies

In 2015, the Mol developed “The Integrated Vision for Lebanese Industrial Sector 2025” with a mis-
sion, vision as well as several detailed objectives as follows:

- Expanding domestic market,

- Increase industrial exports,

- Increase competitiveness of the national industry,

- Increase the investment and financing of the industrial sector,
- Encourage Green Industry,

- Encourage New knowledge industry, and

- Media for the industry.

Steps, tools as well as the partners needed for the implementation of every objective were also iden-
tified by Mol as part of this Integrated Vision document.

From an environmental perspective and to limit industrial pollution, the MoE in collaboration with
donor agencies and implemented many initiatives and projects, the on-going Lebanon Environmental
Pollution Abatement Project (LEPAP) is jointly supported by MoE, the World Bank, the Italian Gov-
ernment and UNDP. Several studies are also available including the Policy Paper for Industrial
Wastewater Management (MoE/GIZ, 2013), the Sustainable Consumption and Production Action
Plan for the Industrial Sector in Lebanon (MoE/Mol/UNEP, 2015). Moreover, the StREG Programme
has also supported activities aiming at strengthening the role of MoE in permitting, monitoring, in-
spection and enforcement of industrial establishments.

Legal Instruments

MoE Decision 8/1-2001 (ELV for stack emissions and effluent discharge)

MoE Decision 8/1 (dated 30/01/2001) defined ELVs for stack emissions and effluent discharge from
classified new and existing industrial establishments including: Cement, Glass, Manufacturing of Bat-
teries, Electroplating, Manufacturing of Aluminium, Food, and Municipal Solid Waste Incinerators.

In the framework of the MoE/EU StREG Programme, support to Inspection and Enforcement of In-
dustrial Establishments has initiated the updating of the ELVs for selected sectors were developed
covering the following: Cement production, Co-incineration, Power generation, Municipal solid waste
incineration, Fertiliser production, Food, drink and milk production, Pulp and paper production, Tan-
neries, Vegetable oil production, and Mobile generators. It is expected that the ELVs will be revised
as Emission Standards and will be issued by MoE Decision by end 2017, thus amending MoE Decision
8/1-2001.
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MOoE Decisions related to the Industrial Sector

Between 2000 and 2010, the MoE prepared environmental guidelines for establishing and operating
several types of industries in the form of Ministerial Decisions (i.e. dairy industries). In 2015, the
LEPAP started developing guidelines for several industrial sectors.

Decree 8633/2012 — Environmental Impact Assessment

According to the EIA Decree, industrial establishments (Class | and Il) including combustion plants
require full EIA studies. The MoE, member of the Permitting Committee, requests from new indus-
trial establishments the preparation of IEE / EIA as part of the approval/rejection process on the es-
tablishment permit. For existing establishments, the MoE requests an Environmental Audit which may
include data on emissions.

Decree 8471/2012 — Compliance of Industrial Establishments

The Environmental Compliance Decree is applicable to existing classified establishments (Class | and I
according to Decree 4917 dated 24/03/1994) and classified industrial establishments (Class |, Il and lll
according to Decree 5243 dated 05/04/2001). According to MoE Decision 202/1-2013 which defined
the Enforcement Mechanism for Environmental Compliance, and to obtain the ECC (voluntary until
31/12/2015), every industrial establishment would need to submit to the MoE () the establishment
a/o operation permits obtained from Mol, and (2) an EA report prepared by pre-qualified environ-
mental firms (listed and approved by CDR; list retrieved from MoE website) to determine their envi-
ronmental performance (emissions of air pollutants, water consumption, waste and wastewater gen-
eration, etc.). In 2015, the MoE issued decision 539/1 which stipulated the compliance deadlines for
Class | (30/12/2018), Il (30/12/2019) and Il (30/12/2020) establishments subject to Decree
8471/2012. It should be noted that since 1997, cement industries (5 in total) and the only fertilizer
industry in the country, report monthly on their air emissions to the MoE.

226 Policies and legal framework in the Municipal Solid WasteSector

Policies and Strategies

The GolL has developed several plans, decisions, and circulars related to Solid Waste Management
(SWM), although these have not been fully covered air quality related aspects.

A historical overview of the different attempts to develop a SWM Strategy and Plan for the are
summarised in the MoE report on the Assessment of SWM Practices in 2015 (MoE; 2017) and covers
the following strategies and plans related to SWM:

- The 1997 Emergency Plan;

- The 2006 Master Plan for SWM;

- The 2010 Strategy for SWM (according to CoM Decision 55/2010, dated on 01/09/2010);

- The CoM Endorsement of the draft Law on ISWM in Lebanon, dated 10/01/2012;

- The 2013 Draft National Master Plan;

- The CoM Decision 46 dated 30/10/2014 as amended by CoM Decision | dated 12/01/2015;

- Other major developments to the sector since September 2015.

It should be noted that in July 2015, a waste crisis was witnessed in Lebanon with the closure of the
Naameh Sanitary Land Fill which aggravated the solid waste management situation in the country,
impacting the air quality sector due to the indiscriminate open burning of solid wastes.
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Legal Instruments

There are significant gaps on the Lebanese legislative framework regarding solid waste management.
The main existing legislation dedicated to SWM are the following:

- The draft Law for Integrated SWM (ISWM) was prepared in 2005 and was approved by the CoM
in 2012 (under decree number 8003 dated 23/4/2012) but is still awaiting approval by the Parlia-
ment

- The MoE of Circular No. 8/ dated 16/11/2015 related to guidance on integrated management of
municipal solid waste as published in issue No. 47 of the Official Gazette dated 19/11/2015.

Other legislation consists of fragmented regulations not specifically related to solid waste but are
rather dealing with environmental and/or are relevant to the waste sector and are covered in several
sectoral legal frameworks including the following topics: Healthcare Waste; Industrial / Hazardous
waste; Energy; ELVs; Compost Ordinance.

Draft Law on Integrated Solid Waste Management and Master Plan for Solid Waste Management (since
2005)

The draft law encompasses a comprehensive strategy on Solid VWaste Management (SWM) which was
updated in 2010. The Draft Law aims at the following improvements:

- Reducing the quantity of wastes to be disposed of;

- Assisting in the management of solid waste and the promotion of recycling and treatment fa-
cilities;

- Promoting waste minimization, source separation, recycling, energy recovery, effective waste
treatment facilities;

- Setting up general policy for cost-recovery; and

- Specifying the institutional framework for SWM.

CoM consecutive decisions

In 2013, the CoM appointed a Ministerial Committee to prepare a draft National Solid Waste Manage-
ment Plan for Lebanon and included Waste-to-Energy treatment technology as part of a future solution.

Since 2014, the CoM has issued several decisions related to solid waste management in Lebanon,
which have allowed the adoption of temporary solution awaiting a long-term strategy which is cur-
rently being developed by concerned institutions.

227 Multilateral Environmental Agreements related to Air Quality Management

The Government of Lebanon (Gol) has acceded to and ratified several Multilateral Environmental
Agreements (MEAs) to protect the atmosphere including air quality and combating climate change to
reduce GHG emissions.

These conventions and protocols have implications on Lebanon and are listed in Table 5 with their
main goals. A framework for assessing and reducing the impact of air pollution on ecosystem and
human health was developed on western hemispheric scale within the Convention on Long-range
Transboundary Air Pollution (LRTAP) under the United Nations Economic Commission for Europe
(UNECE). Thus the GolL should firstly obtain an observer status for the LRTAP and later on sign the
Convention and ratify its protocols. The possible advantages of signing the LRTAP Convention is the
use of regional model results as boundary conditions for national modelling, assessment of impact of
air pollutants on human health and environment, review of national emission inventories; coopera-
tion with international scientific and policy orientated network.
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Table 5. Multilateral Environmental Agreements related to Air Quality & Atmosphere

IMPLICATIONS ON
CONVENTIONS | MAIN GOALS DATE LEBANON

Vienna Conven-
tion for the Pro-
tection of the
Ozone Layer

Montreal Proto-
col on Substances
that Deplete the
Ozone Layer and
its four amend-
ments

United Nations
Framework Con-
vention on Cli-
mate Change

(UNFCCC)

Kyoto Protocol

Stockholm Con-
vention on Persis-
tent Organic
Pollutants (POPs)

WHO Frame-
work Convention
on Tobacco Con-
trol (WHO
FCTC)

Framework for the international
efforts to protect the ozone layer
damaged by ODS including CFCs,
HCFCs, halons, methyl bromide

Protocol to Vienna Convention-
Phasing out the production and
consumption of substances be-
lieved to be responsible for ozone
depletion.

Framework for the stabilisation of
greenhouse gas concentrations in
the atmosphere at a level that
would prevent dangerous anthro-
pogenic interference with the
climate system

Protocol to the UNFCCC

Reduction of GHG (CO; CHs,
N20O, SFe) emissions to levels that
would prevent interference with
the Climate System.

Framework for the Protection of
human health and the environment
from POPs, including (a) dioxins
and furans (by-products of com-
bustion activities) (b) pesticides
(agriculture), and (c) PCBs (closed
applications, such as transformer
oil)

Framework for combating the
tobacco epidemic and its industry
marketing as well as protecting
present and future generations
from the devastating consequences
of tobacco consumption and expo-
sure to tobacco smoke

Adhesion by law
number 253
(30/03/1993)
Adhesion by law
number 253
(31/03/1993)
Ratification by law
number 359
(11/08/1994)
Ratification by law
number 738
(15/05/2006)
Signature:

22/5/2001
Accession by law
number 432
(08/08/2002)

Ratification by law
number 657
(04/02/2005)

See implications under Montreal
Protocol

Phase out the consumption of ODS
completely by the end of 2010. The
National Ozone Unit (NOU) was
established at MOE to assist indus-
tries in phasing-out ODS

I) No requirement to decrease
national GHG emissions. Lebanon
has voluntarily committed to in-
crease Renewable Energy (RE) to
12 % by 2020 (Copenhagen 2009).

2) Submit national inventory of
GHGs, assess Lebanon’s vulnerability
to Climate Change, and propose
adaptation and mitigation strategies
to reduce GHG emissions (although
not an obligation under the
UNFCCC)

Eliminate production and import of
POPs by 2025; set environmental
guidelines and action plan for the use
of POPs in the country and release
prevention; develop educational and
public awareness materials on the
effects of POPs; and identify and
quantify the main sources of POPs in
the country.

A National Program for Tobacco
Control (NPTC) was established in
2009 in Lebanon as a result of the
Gol signing the FCTC. The NPTC
came as a joint program between the
MoPH and WHO. In 2013, the GoL
enacted Law |74 which prohibits
smoking in indoor/closed areas.
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2.3 Wildfire risk reduction and warning

Besides the direct risk of wildfires to human health, fauna, flora and estates, wildfires can have a strong
impact on air quality due to accompanying smoke, which can lead to high levels of PM and Polycyclic
Aromatic Hydrocarbons (PAHSs). Hence wildfire risk reduction and warning will be of benefit to air
quality as well. However, to date, Lebanon lacks |) appropriate measures for risk reduction, 2) fire
prevention measures in response to fire danger forecasts, and 3) warning of fire emissions/smoke im-
pacts.

An operational system of wildfire risk reduction and danger forecast in Lebanon is an important step
towards improved resource allocation, mitigation, and recovery efforts. At the same time, a shift is
needed towards more holistic, inter-sectoral and participatory approaches to fire risk management
implementation and monitoring. This requires strengthening the capacity of the concerned authori-
ties in order to address dynamic and comprehensive wildfire risk assessment and management.

Lebanon’s National Strategy for Forest Fire Management (Council of Minister’s Decision No.52 dated
13/05//2009) highlighted the need to develop an efficient early warning system by providing links to
the European Forest Fires Information System (EFFIS).The National Strategy for forest fire manage-
ment aimed at reducing the risk of intense and frequent forest fires whilst al-lowing for fire regimes
that are socially, economically and ecologically sustainable.

Other related strategies and policies of relevance to wildfire risk management include the recently
developed National Forestry Program (NFP) and the ongoing revision efforts of the forest laws and
regulations. The NFP aimed at “the continued management of forests by implementing modern re-
source assessment procedures and reinforcing related scientific research” (MoA, 2008), while updat-
ed laws and regulations can help in reducing fire risk and preventing large wildfires.

2.3.1 Institutional Set Up for wildfire risk management

In 2008, Lebanon’s National strategy for forest fire management emphasized the need for a shift to-
wards an enhanced capacity of stakeholders in Lebanon for better wildfire risk reduction and im-
proved preparedness and response. As identified by the strategy and in reference to current efforts
and contributions in wildfire risk management in Lebanon, the main stakeholders involved in manag-
ing wildfire risk include the following entities:

= Ministry of Interior and Municipalities (MolM) (Directorate General of Civil Defense, Directorate
General of municipalities, and the Internal Security Forces);

= Ministry of Agriculture (MoA);

= Ministry of National Defence;

= Ministry of Environment;

* Lebanese Agriculture Research Institute (LARI);

= Research centres (e.g. National Council for Scientific Research), and universities (e.g. University of
Balamand);

= Lebanese Meteorological Service ;
= National Disaster Risk Management Unit;

= Other relevant national agencies (e.g. Council for Development and Reconstruction, Higher Relief
Council, etc.);
= Natural Reserve committees;

* Local CSOs.
Currently, the National Disaster Risk Reduction and Management Unit at the Prime Minister’s Office
is working on developing response plans for each relevant ministry. This can facilitate the integration

of developed fire danger systems into a National structure for a wildfire danger analysis and efficient
communication of information.
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232 Current situation related to wildfire risk and danger forecast

The assessment of the “Status of Wildfire Warning Systems in Lebanon” (MoE/EU, 2014) identified
the current situation of existing wildfire risk warning systems and infrastructure in Lebanon for gen-
erating daily fire danger indices, and evaluated potential systems for a sustained and improved fire
danger warning system. The assessment indicated that Lebanon lacks a dynamic and comprehensive
wildfire risk assessment and management; number of initiatives and projects aiming at predicting wild-
fire risk have been implemented. Such initiatives and projects included:

I. The RISICO system in Lebanon (a system that is hosted outside Lebanon and it hasn’t ac-
counted for, until present, all necessary fire risk factors such as Lebanon’s fire risk map in-
cluding fire vulnerability);

2. The American University of Beirut’s algorithm for forest fire occurrence prediction (con-
nected only to two weather stations with a limited functionality);

3. Lebanon’s Air Quality Index (AQI) developed within the MoE’s ERML Project (ongoing initia-
tive at the Ministry of Environment) which can contribute to fire risk forecasting;

4. The Fire Weather Index (FWI) as provided by European Forest Fire Information System
(EFFIS ), and as being investigated by the University of Balamand;

5. The fire risk map (Mitri et al., 2015) and its associated tools have been developed by the
Land and Natural Resources Program at the Institute of the Environment, University of Bal-
amand (UoB) comprising detailed monthly and annual fire risk static maps and a web applica-
tion tool called FireLab for extracting fire risk information and data at the Municipality level.
Most, recently, a fire danger forecast module (with national forecast estimates over 9 days)
has been integrated into FirelLab.

In summary, a review of existing systems in relation to wildfire risk management showed the follow-
ing observations:

= Existing systems for fire danger forecast (e.g., RISICO, AUB fire algorithms) need to undergo fur-
ther improvement by taking into account existing wildfire risk including vulnerability assessment;

* Local meteorological observations (e.g., the use of MoFE’s Air Quality and weather stations and the
use of LARI’s weather stations) are not sufficiently employed by existing fire danger systems;

* There is a potential of combine local data (e.g. local FWI, wildfire risk map produced by UoB)
with other forecasted data (e.g. EFFIS) and produce an advanced national fire danger forecasting
system and warning of fire emissions/smoke impacts.

233 Key Gaps for Efficient Wildfire Risk Reduction and Warning System
The main key gaps and needs identified to fulfil future achievements include:

= Lack of practical measures in wildfire risk reduction and preparedness;

= Lack of an operational system of meteorological data collection from the different exist-
ing/planned networks;

» Lack of knowledge at the stakeholders’ level about performance of existing wildfire danger warn-
ing systems;

= Need for technical resources (e.g. necessary software, automation, etc.) to produce a national
Fire Weather Index from local networks/stations;

» Lack of linkages, analysis, and interpretation between emissions from forest fires and air quality
records from the AQMN;

= Need for a functional warning system of fire emissions/smoke impacts;

= Overall lack of linkages between the different national agencies (e.g. ministries) to communicate,
disseminate and interpret wildfire risks and danger forecasts.
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The Status Report of Wildfire Warning Systems on Lebanon (MoE/EU, 2014) recommended the devel-
opment of an efficient wildfire danger forecast system through establishing links with the European
Forest Fires Information System (EFFIS) in line with Lebanon’s National strategy for forest fire man-
agement. Although, a 9-day wildfire danger forecast system has been finalized and made operational
and available to the public, the integration of local observations from existing infrastructure and re-
sources in relation to the Ministry of Environment’'s AQMN and its associated weather stations is
recommended. This could further improve fire danger forecast by combining the national FWI to the
existing wildfire danger forecasts, especially in areas sensitive to wildfires.

In parallel, evaluating the performance of existing warning systems (i.e., RISICO and FireLab) is also of
interest. Such evaluation can involve the comparison of the real fire situation on the ground (e.g. fire
occurrence and spread) to the fire danger forecasts. One option for evaluation can comprise of the
use of the results of the annual fire report as generated by MoE and UoB within the framework of a
memorandum of understanding. This would allow comparison of real wildfire events against their
corresponding wildfire danger forecasts. This could also help in identifying future options for the
adoption of most appropriate national fire danger systems in Lebanon.

Another essential element in wildfire risk management is the development of an early warning system
f of fire emissions/smoke impacts mainly on public health taking into account vulnerability (e.g., de-
mographic vulnerability), hazard (e.g. density and combustibility of fuel), and observations from exist-
ing networks/stations especially during fire seasons. This can help in pooling the limited firefighting
resources into crucial fire risk areas and warning vulnerable individuals in affected populations about
possible wildfire emissions/smoke impacts.
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3 Elements of the National Strategy for Air quality Manage-
ment in Lebanon for 2030

3.1 Vision of the Strategy

In accordance with the Draft Law for the Protection of Air Quality, the vision of the strategy is
that “every citizen has the right to enjoy clean air”.

Through this strategy, the GoL is committing itself to enhance and protect ambient air quality
through the adoption of long-term goals (including related outputs and priority activities) identified in
this strategy, in order to reach the vision set forth in the strategy by 2030. This involves the assess-
ment of carbon monoxide, nitrogen dioxide, ozone, particulate matter, and sulfur dioxide which con-
stitute the majority of the criteria pollutants.

The strategy will also aim at assessing — in addition to the already assessed tropospheric ozone —
other short-lived pollutants (Black carbon, fluorinated gases, methane) as well as greenhouse gas
emissions and will address where possible other important aspects such as indoor air quality,
at residential as well as public areas (including aspecteds related to smoking) which also constitute an
occupational hazard in the country, in addition, it will address aspects related to noise pollution.

Worth noting is that the term “territory” as used in this Strategy includes Lebanese territorial land
as well as waters per se. As such, emissions from offshore activities, notably in the Oil and Gas sector
and ports, are also accounted for in this Strategy.

As per Article 12-3 of the Draft Law for the protection of air quality, the goals identified in the strat-
egy will ensure meeting the following provisions of the draft law for the protection of air quality:

= Article 12-3-1. Target limit values that must be achieved in a specific period of time;

= Article 12-3-2. Recommendations for the prevention, control and management of sources con-
tributing to the ambient air pollution;

= Article 12-3-3. Procedures that must be implemented within specific deadlines to reduce emis-
sions, such as using economic incentives, comprehensive management strategies for developmen-
tal sectors and collective activities and environmental awareness and education;

= Article 12-3-4. Recommendations for establishing local plans for the ambient air quality manage-
ment in the areas where it is difficult to reach the limit values related to the ambient air quality, as
provided in article 13 of this law”.

At a broader policy level, this strategy will allow Lebanon to align itself with three Sustainable Devel-
opment Goals (SDGs) and their targets and will allow the measurement and monitoring of two key
indicators under the SDGs as presented in Table 6 below.

Table 6. Linkages of the National Strategy for AQM to the SDG targets and indicators

SDG 3: Ensure | Target 3.9: by 2030 substantially reduce the number of | Indicator 3.9.1: Mortality
healthy lives and | deaths and illnesses from hazardous chemicals and air, | rate attributed to
promote well-being | water, and soil pollution and contamination household and ambient
for all at all ages air pollution

SDG |1: Make cities | Target |1.6: by 2030, reduce the adverse per capita | Indicator 11.6.2: Annual
and human settle- | environmental impact of cities, including by paying special | mean levels of fine par-
ments inclusive, safe, | attention to air quality, municipal and other waste man- | ticulate  matter (i.e.

resilient and sustain- | agement PM2.5 and PMIO) in
able cities (population
weighted)
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3.2 Long-term goals of the Strategy (2017-2030)

The strategy is composed of 6 strategic goals and allows the Gol to identify the needed outputs and ac-
tivities to meet the vision set forth in the strategy by 2030 at the level of each goal.

As such, the strategic goals together with their outputs and activities provide a framework for action at
short-, medium and long-term level and allow the concerned stakeholders to use the strategy as a basis
for identification of needed interventions.

The goals identified in the strategy are the following:

- Goal I: Strengthening the Legal & Institutional Framework

- Goal 2: Improving AQ Assessment Throughout the Territory

- Goal 3: Solving AQ Problems Due to Stationary Sources in Degraded Airsheds
- Goal 4: Solving AQ Problems from Mobile Sources

- Goal 5: Mainstreaming AQ Management in Priority Sectors

- Goal 6: Communication & Outreach on AQ

At the level of each strategic goal, impact indicators are identified to support the monitoring and
evaluation system needed as part of the implementation process of the strategy.

The strategic goals provide also an indication of the different stakeholders who should be involved in
the implementation of the activities and outputs at the level of each goal in order to achieve the set
strategy for air quality management in the country.

As such, the strategy will be used as a basis for developing a short-term action plan for MoE covering
the period of 2016-2020 in line with the goals of the strategy and which complements the long-term
goals of the strategy as presented in Figure 6 below.

The Strategy will also constitute a basis for developing future plans and projects for the implementa-
tion of needed measures.
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Figure 6. Overall scheme of the National Strategy for Air Quality Management
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3.2.1 Goal |I: Strengthening the legal and institutional
framework

Indicator I.1: the priority application decrees required for the implementation of the strategy
are issued by the CoM or Ministers’ Decisions

Indicator 1.2: 100% of the AQ Service staff are provided with needed training in line with the
training plan

Output I.l1 Adopting the Draft Law for the Protection of Air Quality

ACTIVITY STAKEHOLDER

1.1.1. Approve the Draft Law for the Protection of Air Quality transferred by De- JRCUEWEIIEILT

cree 8075 (dated 05/05/2012) from CoM to Parliament other concerned part-
ners

I1.1.2. Update the gap analysis provided in Annex | MoE

1.1.3. Based on the gap analysis conducted, draft or update all legal
texts/application decrees related to the implementation of the short-term
Action Plan as well as decisions of the Law for the Protection of Air Quality

— see Annex | including the Decree related to the adoption of the National
Strategy for Air Quality Management and the technical (template) and fi-
nancial partnership frameworks between the public and private sectors for
the management, operation and financing of the AQMN and the emissions
inventory

MoE and other con-
cerned partners

1.1.4. Adopt priority texts that are essential for the implementation of the Strate-
8y

Output 1.2 Updating the NAAQS based on the Assessment of AQ throughout the Territory

ACTIVITY STAKEHOLDERS

Establish interim values (based on WHO approved methodologies) MoE and other con-
cerned partners

1.2.2. Develop a methodology for NAAQS

Develop cost-benefit analysis for the improvement of air quality

Develop air pollution epidemiological studies and other health risk as-

sessments MoE and other con-
Develop cost of air quality degradation cerned partners
Develop the cost of remediation of air pollution

Issue an MoE Decision on National Ambient Air Quality Standards based
on the methodology prepared Draft Law for the Protection of AQ MoE
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Output 1.3 Strengthening MoE AQ department and other concerned groups

ACTIVITY STAKEHOLDERS

1.3.1. Recruit a total of 7 employees at AQ Department based on decree MoE and Civil Service
2275/2009 Board

1.3.2. Prepare and implement a training plan for the MoE AQ Department and VNI SSpITisEme
other air quality monitoring bodies on AQ monitoring and management lnalldlars

Output |.4 Developing local air quality planning

ACTIVITY STAKEHOLDERS

1.4.1. Definition and assessment of degraded airsheds based on quality- MoE and other stake-
controlled data holders

. Develop guidance and templates for AQ planning for local aut
based on the UK local air quality management guidances)

. Source apportionment in two priority degraded airsheds (pollution sources,
geographical boundary, etc.) in Lebanon based on data provided by the MokE and other stake-
AQMN and updated modelling results holders

. Prepare local action plans in degraded airsheds to improve air quality hMTE and other stake-
olders

. Issue local action plans in MoE Decision (Article 13 of the Draft Law for the
Protection of Air quality) to be coordinated with ELVs and application of JEVH3
BAT

Output 1.5 Developing measures/plans in case of High Pollution levels

ACTIVITY STAKEHOLDERS

Develop an internal procedure in the MoE AQ department on how to react MoE — AQ Depart-
(scenarios) in case of high pollution levels G

Establish an inter-ministerial committee to respond in case of high pollution [N eI =8N ¢]x o B\ (o144 8
levels (headed by MoE) - link to Disaster Risk Management MolM, Mol, MoEW

Prepare an action plan by the inter-ministerial committee in case of high

pollution levels based on the scenarios proposed by the MoE AQ Depart- I3, Bilelinh s

MolM, Mol, MoEW

ment (see Article 31 of the Draft Law)

MoE, MoPH, MoPWT,
Implement the action plan MolM, Mol, MoEW
and Governorates

Monitor the implementation of action plans MoE and Gover-
norates
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322 Goal 2: Improving air quality assessment
throughout the territory

Indicator 2.1: by 2018, a database is established based on treated information from
measurements collected by the entire AQ monitoring network

Indicator 2.2: by 2019, an updated national emission inventory is in place

Output 2.1 Establishing, operating and maintaining (including the required QA/QC) the AQ monitor-
ing infrastructure

ACTIVITY STAKEHOLDERS

2.1.1.  Establish the AQMN MoE and other local
authorities

Establish air quality monitoring systems around Beirut airport and ports MoE, MoPWT
Develop the general technical guidelines for the calibration of the air quality
analysers and continuous emissions monitoring systems MoE, IRI, APAV
Adopt uniform calibration guidelines by all national monitoring systems
Identify sources of financing for the operation and maintenance of the
AQMN MoE
Ensure continuous calibration, operation and maintenance of the AQMN,
preparation of accreditation (ISO 17025) MoE, IRI

Output 2.2 Establishing a methodology for the analysis, assessment and reporting of the ambient AQ
data for MoE and affiliated monitoring systems

ACTIVITY STAKEHOLDERS

2.2.1. Develop guidance on data transfer, data control, database and IT based solu-

tions ez

2.2.2. Develop a methodology for the assessment of AQ Data MoE
2.2.3. Develop a template for annual national AQ reporting (based on article 7 of

the Draft Law for the Protection of AQ) with special focus on identified de- MoE
graded airsheds

Output 2.3 Updating, improving and reviewing regularly existing initial emission inventories conducted
by MoE and other stakeholders

ACTIVITY STAKEHOLDERS

2.3.1. Establish technical guidelines for monitoring emissions from stationary
sources

MoE

2.3.2. Develop activity data and emissions template report for stationary sources in

co-ordination with the MoE Climate Change Unit MoE

2.3.3. Develop a methodology for the regular update of the emission inventory Mok, universities,
research centres

2.3.4. Update annually the emission inventory MOE
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Output 2.4 Developing and updating regularly a national integrated assessment and modelling system

ACTIVITY STAKEHOLDERS

MoE, universities,

2.4.1. Acquire and update the meteorological database on an annual basis
research centres

Mok, universities,

2.4.2. Update and improve AQ modelling results research centres

2.43. Develop guidelines for AQ modelling reports MoE

2.4.4. Identify and assess pollution abatement measures (that will impact most [l universities,
under least costs) research centres

Output 2.5 Producing and disseminating the national Fire Weather Index (FWI) with the use of local
networks/stations and start evaluating the performance of existing wildfire danger warning systems.

ACTIVITY STAKEHOLDER

LARI, Meteorological

2.5.1. Acquire meteorological observations in a centralised platform for processing Service Department in
Lebanon, MoE

: MoE — AQ Depart-
2.5.2. Model the automated calculation of the FWI B,

MoE, MolM, MoA,

MoD
Union of Municipalities,
2.5.3. Generate the FWI and communicate fire danger forecasts informaiton to Municipalities, Natural
national and local users reserves, Universities ,

National Disaster Risk
Reduction and Man-
agement Unit

MoE, CNRS, National
2.5.4. Generate a national fire database (including fire danger forecasts, fire oc- Disaster Risk Reduc-
curence, burned areas) for use in the evaluation of existing wildfire danger tion and Management

forecast systems. Unit, Universi-
ties/research centers
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3.23 Goal 3: Solving air quality problems due to sta-
tionary sources in degraded airsheds

Indicator 3.1: by 2018, the AQ sampling methodology is issued through an MoE decision

Indicator 3.2: starting 2018, all enviornmnetal audits and self-monitoring reports are
adopting the AQ sampling methodology of the MoE

Indicator 3.3: The mitigation measures requested in the issuance of compliance certificates
related to AQ are approved by the AQ department

Output 3.1 Adopting proposed Emission Standards for key stationary sources in line with Best Avail-
able Techniques (BATs) levels

ACTIVITY STAKEHOLDERS

3.1.1. Define criteria for the identification of degraded airsheds MoE, MoPH

3.1.2. Discuss proposed Emission Standards with stakeholders at the national [RUERNMCIRMEISAAVE
Chambers of Com-

merce

level

3.1.3. Draft and Issue the update of MOE Decision 8/1-2001 MoE

Output 3.2 Developing procedures for enforcing regulations for self-monitoring, reporting and third-
party verification in key sectors

ACTIVITY STAKEHOLDERS

Prepare key technical elements (including reporting ELV breaches) of the

proposed self-monitoring decision HloE

Prepare an MOE decision for self-monitoring and external verification by

the operators MoE

MoE, Mol, ALI, Cham-

Disseminate self-monitoring provisions
bers of Commerce

Establish and operate a third party review process for self-monitoring MoE

Output 3.3 Developing the Environmental Licensing Mechanism for Emissions of Air Pollutants

ACTIVITY STAKEHOLDERS

Prepare the technical aspect for the environmental licensing mechanism MoE

Prepare the legal documents (decree and decision) for environmental
MoE, MoF, CoM

licensing for emissions of air pollutants

Adopt an air quality sampling methodology MoE
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324 Goal 4: Solving air quality problems from mobile
sources

Indicator 4.1: by 2020, the Mécanique procedures include EU standards in the issuance
of Mécanique certificates

Indicator 4.2: CoM decisions related to fuel quality standards are issued continuously
based on LIBNOR recommendations

Indicator 4.3: By 2020, at least one mitigation measure is implemented in the BRHIA in
line with source apportionment

Output 4.1 Strengthening the inspection capabilities of mobile sources at national level

ACTIVITY STAKEHOLDERS

Adopt international procedures in the technical inspection of vehicles
(““Mécanique”) to ensure compliance with emission standards (EU stand- MoE, MolM
ards) through specs of operating companies of the Mécanique

Propose technical and legal measures for addressing air quality problems
for on-road transport MoE

Output 4.2 Implementing, monitoring and enforcing regulations for fuel quality

ACTIVITY STAKEHOLDERS

4.2.2. Update and issue in a COM Decision the fuel quality standard taking JVINJRVISSVYAT]:-IN[e]:}

into account seasonal variation and other stakeholders
4.2.3. Monitor fuel quality for entering ships at Lebanese ports MoE, MoEW, Customs
(MoF), MoET
4.2.4. Monitor fuel quality at service stations MoE, MoET

Output 4.3 Improving AQ from air and maritime transport

ACTIVITY STAKEHOLDERS
4.3.1. Strengthen reporting to the MARPOL Convention MoPWT, MoE

4.3.2. Develop standards for air emissions from airport activities and majort MoE, MoEW, MoPWT,
ports (Beirut, Tripoli, Saida, Jounieh) LIBNOR

4.3.3. Prioritise mitigation measures for priority air emissions according to

emission source apportionment at the Beirut - Rafic Hariri Internation-
al Airport and majort ports
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3.25 Goal 5: Mainstreaming air quality management in
priority sectors

Indicator 5.1: By 2020, at least two sectors have adopted the targets for air quality im-
provmenets in the implementation of their sectoral plans

Indicator 5.2: Air quality emissions and assessments are included in all climate change
plans and projects starting 2018

Output 5.1 Ensuring synergies with national climate change policies and plans

ACTIVITY STAKEHOLDERS

Include AQ emissions in plans and projects related to climate change mitigation

and adaptation MoE

Output 5.2 Developing an SEA for the Lebanese Land Transport Strategy

ACTIVITY STAKEHOLDERS
Include targets for AQ improvements in the SEA of the Land Transport MoPWT, MoE
Strategy and Action Plan developed by MoPWT

5.2.2. Monitor the implementation of the SEA recommendations in terms of AQ
improvement (policies for slow modes including bicycle, pedestrian traffic; (3
incentivising clean vehicles, etc.)

Output 5.3 Integrating Air Quality in the Energy Sector

ACTIVITY STAKEHOLDERS

Follow up with the MoEW the development of an SEA for any future

Policy Paper for the Electricity Sector MoEW and MoE

Co-operate with the MoEW to develop an SEA for the new National
Energy Efficiency Action Plan (NEEAP)

MoEW and MoE

Include AQ improvements in the new National Energy Efficiency Action

Plan (NEEAP) MoEW and MoE

Review the SEA of the Petroleum Sector in such a way as to set targets

for AQ improvements and monitor its implementation LPA, MoEW, MoE

Output 5.4 Integrating Air Quality in the industrial sector

ACTIVITY STAKEHOLDERS

Co-operate with the Mol to develop an SEA for the Integrated Vision for the Mol and MoE

Lebanese Industrial Sector 2025, including targets for AQ improvements
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Output 5.5 Integrating Air Quality in the Solid Waste Management Sector

ACTIVITY STAKEHOLDERS

Ensure that any new plan or project by GoL on the Solid Waste Management
Sector will be covered by an SEA or EIA (as appropriate), including targets for

MoE, MolM, CDR, OMSAR,

AQ improvement iCh

Output 5.6 Integrating Air Quality in the agriculture/forestry sector

ACTIVITY STAKEHOLDERS

Ensure that activities, plans, and projects undertaken by national authorities
including the Ministry of Agriculture and the Ministry of Environment will com-
prise strict policy goals to 1) maintain functional and healthy terrestrial ecosys- JEVISJNVIYN

tems and, 2) protect public health by mitigating smoke impacts from possible
fires in agricultural lands and in the wild.
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3.2.6 Goal 6: Communication and outreach on Air
Quality

Indicator 6.1: By 2018, key communication tools for disseminating of the AQ index
through a smatphone application, MoE’s website and information panels are opera-
tional

Indicator 6.2: By end 2017, monthly and yearly reports are uploaded on the MoE web-
site on continuous basis

Output 6.1 Providing data and regular reports on air quality from all monitoring sites and modelling
results to the public

ACTIVITY STAKEHOLDERS

Provide on the MoE website updated data with near real-time air quality
inde and monthly (including hourly) and yearly data (AQ & meteorological)

MoE

Inform regularly the general public about the importance of air quality

(website, newspapers, smartphone applications, etc.) MoE

Disseminate information on panels on the ambient air quality followed by s
q non 2 MoE, Municipalities

awareness campaigns on the use of this information

Develop an early warning system to alert the public about dust and other MoE, MoPH, Municipal-

pollution episodes (with a clear methodology for short-term intervention) ities

Output 6.2 Linking the on-going activities at the MoE and the universities

ACTIVITY STAKEHOLDERS

6.2.1. Establish the partnership framework with public and private sectors relat- MoE, universities,
ed to the National Emissions Inventory MolM, public sector

Strengthen the partnership framework between both public and private MoE, universities, re-
universities, research centers and other concerned institutions in the coop- g NSy Me6] 5
eration on different studies and capacity building programmes cerned institutions
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4 Implementation, monitoring and reporting

The successful implementation of this National Strategy for Air Quality Management can be achieved
by addressing the priority goals and their related ouputs and activites as well as by setting a timetable
for their implementation. Through regular monitoring, it is important to agree on the implementation
process, in addition a timely evaluation allows for adjusting and aligning the activities in order to
achieve the Strategy’s goals.

4.1 Consultation Process for Validation and Implementation

To validate and implement this Strategy, multi-stakeholders meetings will be continuously conducted.
According to Article 12 of the Draft Law on Air Quality Protection, public entities which play a lead-
ing role in Air quality Management include the following:

=  The Ministry of Industry;

= The Ministry of Energy and Water;

= The Ministry of Public Works and Transport;
* The Ministry of Public Health;

= The Ministry of Agriculture.

Other key stakeholders to be consulted include:

=  Other Governmental institutions;

® Local authorities (especially those with Environment observatories);
= Research centres and Universities;

* NGO:s;

= Private sector.

Continuous consultations will provide an opportunity for concerned stakeholders to be part of the
implementation of the Strategy and provide suggestions for improvement. In addition, the strategy
and its results will be posted on the MoE website for public consultation and engagement.

In order to ensure a broad-based consultation process and the involvement of all concerned stake-
holders, an Air Quality Task Force (AQTF) has been established at the outset of the development
process of the strategy and will be continuously involved in its implementation and follow up.

4.2 Implementation Process

This Strategy provides long-term goals as a basis for action including specific outputs and activities
which should be implemented by different stakeholders. Therefore, a detailed plan of action to be
adopted by the different stakeholders will be developed by the MoE concerned departments (specifi-
cally the Department of Air Quality of the Service of Environmental Technology) in consultation with
all concerned stakeholders and will be used as a framework for the implementation of the strategy.

4.3 Monitoring of Air Quality Management in Lebanon

The MoFE’s Department of Air Quality within the Service of Environmental Technology will develop a
baseline and target values for the indicators identified in the Strategy in order to monitor the pro-
gress of the implementation of the strategy. The evaluation of the Strategy as well as improvements
on air quality will be presented to the National Council for the Environment as stipulated in the De-
cree 8157 of 2012 in overseeing and evaluating environmental actions in Lebanon.
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MoE will also ensure that the monitoring and evaluation of the Strategy as well as its updating is con-
ducted on regular basis and will inform the follow up and reporting on the implementation of the

Strategy throughout 2030.

Moreover, the MoE will follow the monitoring and evaluation framework proposed at the level of the
set goals of the Strategy and which are consolidated in Table 7 below.

Table 7. Proposed indicators at the level of the Goals of the Strategy

Short-Term Goals (STG)

STG I. Strengthening the legal and
institutional framework

STG 2. Improving air quality as-
sessment throughout the territory

STG 3. Solving air quality problems
due to stationary sources in de-
graded airsheds

STG 4. Solving air quality problems
from mobile sources

STG 5. Mainstreaming air quality
management in priority sectors

STG 6: Communication and out-
reach on Air Quality

4.4

Indicators

Indicator I.I: the priority application decrees required for the applica-
tion of the Action Plan is issued by the CoM or Ministers’ Decisions

Indicator 1.2: 100% of the AQ Service staff are provided with needed
training in line with the training plan

Indicator 2.1: by 2018, a database is established based on treated infor-
mation from measurements collected by the entire AQ monitoring
network

Indicator 2.2: by 2019, an updated national emission inventory is in place
Indicator 3.1: by 2018, the AQ sampling methodology is issued through
an MoE decision

Indicator 3.2: starting 2018, all enviornmnetal audits and self-monitoring
reports are adopting the AQ sampling methodology of the MoE

Indicator 3.3: The mitigation measures requested in the issuance of
compliance certificates related to AQ are approved by the AQ depart-
ment

Indicator 4.1: by 2020, the Mécanique procedures include EU standards
in the issuance of Mécanique certificates

Indicator 4.2: CoM decisions related to fuel quality standards are issued
continuously based on LIBNOR recommendations

Indicator 4.3: By 2020, at least one mitigation measure is implemented in
the BRHIA in line with source apportionment

Indicator 5.1: By 2020, at least two sectors have adopted the targets for
air quality improvmenets in the implementation of their sectoral plans
Indicator 5.2: Air quality emissions and assessments are included in all
climate change plans and projects starting 2018

Indicator 6.1: By 2018, key communication tools for disseminating of the
AQ index through a smatphone application, MoE’s website and infor-
mation panels are operational

Indicator 6.2: By end 2017, monthly and yearly reports are uploaded on
the MoE website on continuous basis

Information sharing on Air Quality Management in Lebanon

As part of its mandate in advocacy and public participation in environmental management, infor-
mation sharing of data on air quality management is considered as a priority within MoE’s strategy in
general and of the Department of Air Quality in specific.

The Strategy will therefore ensure the inherent right of every citizen to gain access to information
about the environment and promoting access to scientific and sound information, all of these princi-
plaes being in the existing legal framework which, namely the following:
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- Law 444/2002 on the Protection of the Environment, specifically Article 14 on En-
vrionmental Information Systems which stipulates: “Any natural or legal person, concerned
about environment management and sustainable development has the right to gain access to the envi-
ronment information system, according to the rules and regulations of the present law and its proto-
cols. Every person has the right to get objective information about the environmental situation, except
for the information pertaining to national security or professional secrecy. The information ought to be
given within a month. Any refusal to grant them shall be sanctioned”.

- Law 28 of 2017 on the Right to Access to Information and which confirmed the right to
any person, to access to information and documents available within the administration.

This is also in line with the trends in other countries, especially Europe and the US, which are signa-
tory of the Aarhus Convention on Access to Information, Public Participation in Deci-
sion-Making and Access to Justice in Environmental Matters and which was adopted on 25
June 1998. The Aarhus Convention commits all Parties to the Convention to make the necessary
provisions so that public authorities (at national, regional or local level) will contribute to the follow-
ing: “the right of everyone to receive environmental information that is held by public authorities ("access to
environmental information"). This can include information on the state of the environment, but also on
policies or measures taken, or on the state of human health and safety where this can be affected by the
state of the environment. Applicants are entitled to obtain this information within one month of the request
and without having to say why they require it. In addition, public authorities are obliged, under the Convention,
to actively disseminate environmental information in their possession”.
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Annex |: Priority legal texts/implementation decrees and decision-
sof the Draft Law for the Protection of Air Quality.

DECREE

DECISION

Decree

MOE Decision
MOE Decision
MOE Decision
MOE Decision

MOE Decision

MOE Decision

MOE Decision

Decree

MOE Decision

IMPLEMENT
ATION OF
ARTICLE

Article 5-2

Acrticle 6-2

Article 8-1 and
8-2-1

Article 8-3

Article 9-1

Article 9-2

Article 9-3

Article 10-1

Article 10-2

Article |1-1

Article 11-2

CONTENT

Setting the partnership framework
between the public and private sec-
tors for the management, operation
and financing of the stations part of
the national ambient air quality moni-
toring Network.

Setting the partnership framework
between the public and private sec-
tors for the development of a national
inventory of emissions.

Setting Limit Values, Threshold Limit
Values and Information Threshold
Limit Value for ambient air quality
(NAAQS). Pollutants include: CO,
NO2, O3, PM (PMI0, PM2.5, PMI),
SO2, VOCs and Lead (updated of
MOE Decision 52/1-1996)

Defining methodologies and tech-
niques for the measurement of ambi-
ent air pollutants

Establishing emission limit values from
stationary sources (update of MOE
Decision 8/1-2001)

Establishing emission limit values for
stationary sources in areas where
pollution calls for such a measure
(degraded airsheds)

Defining methodologies and tech-
niques for the measurement of stack
emissions from stationary sources.

Defining emission limit values for
mobile sources for criteria pollutants

Defining methodologies and tech-
niques for the measurement of emis-
sions from mobile sources

Defining harmful substances in fuel
through fuel composition and physical
properties

Setting methodologies for testing the
conformity of imported fuels

RESPONSIBLE

AUTHORITY

MOE

MOE

MOE

MOE

MOE

MOE

MOE

MOE

LIBNOR

LIBNOR

LIBNOR

OTHER
INVOLVED
AUTHORITIES

COM

COM

MOPH

LIBNOR

MOI and MOEW

Local administrations/
municipalities and
councils or the perti-
nent general admin-
istrations

LIBNOR

MOPWT and MOIM

MOE and MOIM

MOE, MOEW, MO,
MOPWT and MOIM

MOE, MOEW, MOF
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DECREE

DECISION

IMPLEMENT
ATION OF
ARTICLE

CONTENT

RESPONSIBLE

AUTHORITY

OTHER
INVOLVED
AUTHORITIES

Decree

Decree

MOE Decision

MOE Decision

MOE Decision

MOE Decision

Article 12-1

Article 15-2

Article 16-2

Article 16-4

Article 18-1

Article 25-2

Acrticle 26-2

Adopt the National Strategy for the
Management of Ambient Air quality

Defining stationary sources which
require an environmental permit for
emissions for their operation

Establishing the mechanism of issuing
environmental permits for emissions
as well as the required tariffs and
emission trading conditions

Defining the air emissions reporting
requirements and formats

Defining guidelines for inspection and
monitoring of environmental compli-
ance by MoE

Defining the general format of the air
quality data and information made
available by the national ambient air
quality operated by the local authori-
ties, councils and private sector insti-
tutions and meteorological stations

Defining the data and information
transfer modality to MoE from the
local authorities, councils and private
sector

MOE

MOE

MOE and COM

MOE

MOE

MOE

MOE

MO,
MOPWT, MOPH

MOF
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