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Glossary

AFOLU: Agriculture, Forestry, and Other Land Use
BEI: Baseline Emissions Inventory

BAU: Business-as-usual scenario

CAF: Capital Approach Framework

CAP: Citizens Awareness Plan

CoM: Covenant of Mayors

CoM Med: Covenant of Mayors for the Mediterranean

EDL: Electricité du Liban

EPC: Energy Performance Contract

GHG: Greenhouse Gases

IPCC: Intergovernmental Panel on Climate Change
IWVMS: Integrated Weighbridge Vehicle Monitoring System
JRC: Joint Research Centre

MSW: Municipal Solid Waste

MEA: Middle East Airlines

NDC: Nationally Determined Contributions

NEFE: National Emission Factors for Electricity Consumption
RCP: Representative Concentration Pathways

SEACAP: Sustainable Energy Access and Climate Action Plan

SWDS: Solid Waste Disposal Sites

SWM: Solid Waste Management

UNFCCC: United Nations Framework Convention on Climate Change
VTMS: GPS-based Vehicle Tracking & Monitoring System
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Executive Summary

Donnieh is a3 365 km2 region in the north of Lebanon extending from the Mediterranean Sea to the highest peak in
the Middle East. Grouped into 80 towns and villages, its 150,000 registered inhabitants share the region with 75,000
displaced Syrians. Beirut is over 100 kilometres away, while Lebanon’'s second largest city Tripoli is at less than 20
km. The region has enormous potential for ecotourism with its sunny Mediterranean coastline, cedar and juniper
forests, and snow-capped mountains. Donnieh also sits on the largest underground reservair in the Middle East.

Though having an abundance of rain and underground water, Donnieh needs to upgrade and expand its water
network and improve its sewage system as well. The diverse agricultural activities suffer from severalissues ranging
from poor management to lack of infrastructure, plus the Syrian crisis has disrupted the export of products to Syria
and the Gulf. The major threats to Donnieh's environment are the loss of biodiversity and illegal dumping. Despite
the richness in natural resources, Donnieh region in general has the worst economic stagnation and the poorest
agriculture sector. Alsg, it has the largest percentage of barren land devastated by drought yet also suffers from
increasing flash floods caused by climate change which damages infrastructure, farms, and homes.

Agriculture is the sole income for 40% of residents and a partial source for 30%. Unfortunately, 70% of the region
remains unemployed.

Donnieh Cluster One is located at the centre of Donnieh region surrounded by the three other clusters. All four
clusters comprise the Donnieh Union of municipalities. Surrounded by mountains, Cluster One is Donnieh’s beating
heart and includes its largest towns which host all its government agencies and the most important service outlets.
Cluster One’s five municipalities (Bakhoun, Bkaasifrine, Sir Donnieh, Bkarsouna, and Harf Siad) are growing fast and
have a total registered population of 45,862 (with 32,103 being permanent residents).

Donnieh Cluster One is known for its pastures, especially in the highlands which attract shepherds from outside
the area. Its natural scenery, biodiversity, and five main archaeological sites are important tourist attractions in the
summer (when waste produced increases significantly). Donnieh Cluster One's Qurnat al Sawda is the highest point
in the Middle East, yet despite the region's mountains having snow 4-6 months of the year, the area has no winter
tourist facilities.

This document comprises the municipalities’ Sustainable Energy Access and Climate Action Plan (SEACAP). It is
a strategic planning document as well as a practical municipal operational tool. It defines the city’s climate action
framework with quantifiable objectives to be reached by 2030 based on a Baseline Emissions Inventory (BEI) and
an assessment of climate adaptation, mitigation, and sustainable energy needs.

The SEACAPwasdeveloped underthe European Union's Clima-Med project (Acting for Climate in South Mediterranean
Cities). It complements and is in line with national climate strategies and goals as well as local development plans.
The SEACAP was prepared with the full participation of the municipalities’ leadership and its technical team in
collaboration with the National Coordination Group led by the Ministry of Environment, the Clima-Med National
Focal Point.

By preparing the SEACAP and joining the CoM-Med, the municipalities took an advanced step in proving their
willingness and dedication to face climate change, reduce their greenhouse gas (GHG) emissions, and build a model
sustainable village with a clear vision, objectives, targets, and actions.

This SEACAP includes seven sections:

- Chapter 1: Municipality Description & Vision

- Chapter 2: Baseline Emissions Inventory

- Chapter 3: Risk & Vulnerability Assessment

- Chapter 4: Capacity Building & Local Governance
- Chapter 5: Mitigation Actions

- Chapter 6: Adaptation Actions

- Chapter 7: Communication

Clima-Med Union of Donnieh municipalities Cluster 1- SEACAP | 8
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Chapter 1 introduces the municipalities’ main goals of reducing air pollution, implementing mitigation actions and
measures to reduce CO2 emissions as well as coping with the impacts of climate change affecting the area. The
hope is to use climate change action to create jobs, restore farms, sustain tourism, invest in renewables, and intro-
duce eco-friendly water systems to head off looming health, employment, and other crises exacerbated by climate
change.

Chapter 2 covers the Baseline Emission Inventory (BEI) quantifuing current CO2 emissions and prioritising mitigation
measures. The BEl is used in Chapter 5 to measure the plan’s potential impact. For a one-time investment of EUR
11.4 million, the plan would create an annual GHG emissions abatement of 21,979.9 tCO2-eq - mitigating 23.5% of
emissions and saving EUR 2.58 million annually as well. If the plan is not implemented, CO2 emissions could reach
93,407.6 tCO2-eq by 2030.

Figure 1: Emissions by Sector
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Based on the BEI assessment, adequate mitigation actions (aiming to cut emissions) were selected. Next to this,
adaptation actions (aiming at adapting to the irreversible effects of climate change) were identified. Both were further
developed into SEACAP projects (chapters 5 and 6).

Chapter 3 assesses the city'’s risk and vulnerability to the most impacted sectors from the climate hazards taking
place in the region.

Chapter 4 focuses on capacity-building and local governance, especially for actions related to sustainable energy,
climate change adaptation, and greening of the area.

Chapters 5 and 6 detail mitigation actions by sector -- particularly the impact of a green building code - and
quantifies adaptation actions. The table below summarises the proposed measures and their emissions impacts,
costs, and benefits by 2030

Chapter 7 provides an overall plan to motivate the municipalities and their people with the information covered in
chapters 1-6, and to encourage the communities to support and, whenever relevant, take part in implementing the
SEACAP's actions.

Cly{rg{aﬂ-l\{/[ed Union of Donnieh municipalities Cluster 1- SEACAP | 9



Table 1: Proposed mitigation measures and their emissions impacts, costs, and benefits by 2030

Annual Climate
Cost of

Mitigation, Mitigation Monetary BAU Emissions, Cost

Sector Action implementation

MWh/a tC02/a
Euro

savings  tC02-eq(2030) Efficiency
() (2030)

511 Local Authority existing
buildings: Consumption 71 319 N/A 5,701 N/A

saving measures
Local Authority

Building 51.2 New Local Authority
buildings: Implementing
and promoting the green
building code

1652

79 35 N/A 629 N/A

5.3 Existing buildings

at residential sector:
Awareness raising activities
for modification of the

residents’ consumption
Residential behaviour

Sector 58,630.6
514 New buildings

at residential sector:

Implementing and 3,6791 12483 150,000 243,481 1202
promoting Green Building

Code

39734 25436 150,000 451105 59.0

515 Existing buildings at

tertiary sector: Awareness

raising activities for

modification of the

Occupants’ consumption
Tertiary Sector  behaviour

51.6 New buildings

at tertiary sector:

Implementing and 122.0 792 20,000 14,225 2525

promoting the Green

Building Code

395.8 2879 30,000 50,535 104.2

3,7200

5.2 Local Authority Public

Public Street
Li” ht'; € Lighting: Modern street 16541 12530 755700 218,341 29335 150.8
gnting lighting system
5.3.1Road asset planning
and management with 8379 2170 1,500,000 48,743 3,009 6,912.4
Transport smart mobility measures
sector 5.3.2 Local Authority
transportation sector - Solid 1273 341 1,000,000 6110 137 29,3149

Waste sector

Solid Waste 54 Solid waste

74231 N/A N/A 24,7436 N/A
Management management
Renewable 5.5 Renewable energy
Energy production from 11,6941 8,858.3 7,858,500 1,543,621 - 8871
Production photovoltaic panel

Total contribution to emissions reduction:

21979.9 / 93.407.6 = 23.5 % 22,563.2  21,979.9 11,464,200 2,582,492 93,407.6
’ ° 1 O = . (]

Union of Donnieh municipalities Cluster 1- SEACAP |10







1.1 Municipal & NDC Targets

Under the Nationally Determined Contribution (NDC),
and as part of the Covenant of Mayors Mediterranean
(CoM-Med), the Union of Donnieh Municipalities is
committed to unconditionally reducing its emissions
20.0% by 2030.

The overall target set by the local government
emphasizes working closely with all community actors.
It will take all necessary measures with its facilities
to establish a good example for the community while
collaborating with the public and achieving significant
reductions from the residential, tertiary, and transport
sectors as well as from solid waste, water waste, and
agriculture.

1.2 Overview of Municipalities

1.2.1 Geographical Location

Donniehis a 365 km2 region in north Lebanon extending
from the Mediterranean Sea to the highest mountains in
the Middle East with 150,000 registered inhabitants (not
counting an additional 75,000 Syrian refugees) grouped
in 80 towns and villages.

Donnieh falls within the boundaries of the Minieh-
Donnieh Caza in northern Lebanon with an average
altitude of 1,000 metres, and is 118 km from Beirut and
20 km from Tripoli (Lebanon's second largest city).

Cluster One is located at the centre of Donnieh around
which there are three other clusters. Cluster One is the
beating heart of Donnieh and includes its largest towns
which host all its government agencies and the most
impartant service outlets. Cluster One's 29.5 km2 area
is 9% of Donnieh’s total area.

Donnieh Cluster One's climate is Mediterranean with
mild and rainy winters and hot and sunny summers.
Winters become progressively colder with increasing
altitude, while summers are hot in the areas below
1,000 meters. In winter, the mountains experience heavy
snowfall, and snow covers the mountains above 2,000
meters for almost four months a year, and above 2,500
meters for six. Donnieh Cluster One has the highest
mountain in the Middle East, Qurnat al Sawda at 3,088
metres above sea level.

The rains follow the Mediterranean pattern only
occurring between October and April and are more
abundant in winter. From June to September, it seldom
rains, and the sun shines everywhere.

1.2.2 Population & Employment

Donnieh Cluster One is comprised of five municipalities
(Bakhoun, Bkaasifrine, Sir Donnieh, Bkarsouna, and Harf
Siad) covering 20.34 km2 operating under the Donnieh
union of municipalities” authority. It is a3 mountainous

Clima-Med
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area with a total registered population of 45,862, of
which 32103 total permanent residents (2018). The
largely rural population has high fertility rates and high
population growth rates.

The average household size in the Donnieh region is 5.9
members with a density of 215 inhabitants per square
kilometre. Donnieh is a region with high percentages of
young population; approximately 42.5% below the age
0of 18, and those below 40 are approximately 70% of the
total population — 28% are 18 to 39, 21% 40 to 64, and
8% are 65 and above.

The region suffers from deprivation and the
unemployment is 70%. The percentage of workers in
the agriculture sector is estimated at 70%, industry at
10%, and trade at 20%.

1.2.3 Economic Sectors

Agriculture is still the major component of the region’s
economy. It is the only source of income for 40% of
residents and a partial source for 30%. The agriculture
products in Donnieh Cluster One are diverse and
include almond and fig trees in rain-fed lands; summer
vegetables in Njass, Mrabine, and other villages;
tobacco in the valleys of Njass; and grain in the rural
areas of Jiroun, Qarn, Njass, and others. The agriculture
sector suffers from the absence of agriculture guidance,
small land properties, poor management of irrigation
water, and a lack of academic and professional experts.
Additionally, the dominance of semi-traditional work
methods as well as the commercial monopoly and the
increasing cost of agriculture are also problems.

The Syrian crisis increased the challenges and
hampered agricultural growth as it hampers the transit
of goods through Syria (which further impacts products
transiting to the Gulf). The abundance of cheap Syrian
labouris also a cause of the high rate of unemployment.

Livestock grazing is still an important activity in the
region. Donnieh Cluster One is known for its pastures,
especially in the highlands which attract shepherds
from outside the area. However, there are increasing
complaints regarding the practices of shepherds in
forests which are damaging the environment because
of the goat livestock grazing on trees and buds thus
affecting the health and sustainability of the forest cover.
There are around 19,000 goats, sheep, and beehives
with beekeepers. Domestic animal farming has almost
disappeared.

The diversified activities of the industrial sector are
experiencing relative growth. Donnieh Cluster One
contains artisanal establishments, of which 88% are
small. The most common types of industries in this
sector are individual and family establishments. There
are no big industries. The small factories are all based
on animal products such as cream, yoghurt, ice cream,
natural honey, and sweets.

Union of Donnieh municipalities Cluster 1- SEACAP |12



Most trade establishments are concentrated in the
commercial centre or all along the main roads of large
towns. Mast of the villages lack any trading activity.
The decline in permanent residents has given markets
a seasonal aspect which partially explains the creation
of commercial projects and establishments outside the
region.

Some people rely on wood cutting as an economic
activity which provides considerable income. This
practice is common in remote areas.

Donnieh Cluster One benefits from the beauty of the
scenery, biodiversity, natural reserves, water resources,
and some archaeological sites. Tourist areas attract
summer visitors from outside the region such as
Tripoli residents and other neighbouring areas. Hotels,
restaurants, and coffee shops close in the winter despite
being adjacent to the highest peak in the Middle East
(Qurnat al Sawda). Donnieh Cluster One could be an
ecotourism destination. The Syrian crisis and influx
of displaced Syrians decreased tourists and visitors
drastically. Summer residence in Donnieh (1,600
dwellings) witnessed a sharp decrease as the displaced
Syrians occupied all kinds of residences even the empty
stores. The most important tourist sites in Donnieh
Cluster One are the Palace of Dreams in Bakhoun,
traditional houses, Al Aaja'ibiya church (Crusaders),
Yaaqoub Prophet Shrine, old cemeteries, Bakhoun
Castle (Fakhr Eddine Tower), Bakhoun old village, and
others.

1.2.4 Infrastructure & Key Services

The electricity problems faced by all regions in Lebanon
are worse in Donnieh. This has negatively impacted
summer vacations as well as living conditions. Donnieh
Cluster One towns and villages are supplied with
electricity by EDL for 10-12 hours daily and rely on
private diesel generators for the remaining time.

Donnieh may possess the largest ground water reservoir
in the Middle East. Nevertheless, many villages and
houses in Cluster One lack water availability and are not
linked to drinking water networks. Public potable water
networks are available only in some villages and towns
while unfinished networks are available in others. Public
water networks face several problems. Serviced villages
are linked to networks in poor condition (according
to the assessment of local authorities). Notably, the
networks are in poor condition for most villages of the
cluster. Villages are replacing their irrigated agriculture
with rain-fed products. The irrigation problem includes
the absence of water in several villages, poor water
distribution and the resulting conflicts, poor irrigation
methods (flood irrigation), poor conditions of irrigation
networks (often in the soil), lack of water storage,
incomplete vital projects, and groundwater pollution.

Another significant issue for the municipality is the
management of solid waste as well as wastewater
treatment. Each municipality is responsible for its own

Clima-Med
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waste collection. The union distributes trucks to collect
waste from its municipalities, and they collect their
mixed garbage following traditional methods without
any processing (or data collection) and dispose of it in
the region’s only landfill. Some villages have seasonal
tourism and thus produce more waste in summer.
Receiving 40 tons daily, Donnieh’s landfill waste
composition is 65% organic, 20% paper, 5% plastic, 5%
metal, and 5% other materials.

Donnieh Cluster One's sewage networks are only
available in half of the villages. Based on the local
authorities assessment, a third of their sewage networks
are in good condition. The most important problem
affecting sewage networks is their age resulting in
their increasing deterioration compounded by the
lack of maintenance or rehabilitation, especially in
aboveground portions. The core problem resides in the
absence of sewage water recycling plants. The drainage
of sewage water in valleys, rivers, irrigation canals, and
the outskirts of villages inflicts substantial damage to
the environment affecting the soil and underground
water as well as agricultural products.

Regarding other infrastructure, a quarter of the roads
are in good condition while the remainder are in poor
condition. In general, the road network lacks pavement,
maintenance, and safety equipment, plus the roads
are too narrow. However, one of the most significant
impediments to developmentin some parts of Donniehis
the lack of road connections between regions. Telephone
services are provided by national and international
companies and cover most of the dwellings.

1.3 Strategy

1.3.1 Vision for the Future

The vision stems from the municipalities’ histories and
intends to capitalise on Donnieh's identity as a traditional
region with sustainable tourism.

The challenges facing the municipalities’ long-term
sustainability vision are issues related to sustainable
growth and population increase.

The municipalities" main goal is reducing air pollution
while implementing mitigation actions and measures
reducing CO2 emissions as well as coping with the
impacts of climate change affecting the area.

Donnienh’s  strategic decisions aim to use future
development of the region to create local jobs for
residents by developing sustainable tourism, investing
in producing renewable energy and energy efficiency
equipment and materials, installing a modern water
harvesting system, greening the villages, introducing
sustainable strategies for solid waste management and
livestock development.

Union of Donnieh municipalities Cluster 1- SEACAP | 13



1.3.2 Complementarity & Coordination with Local &
National Plans & Authorities

The SEACAP has been developed in line with Lebanon's
National Climate Change Policy. The policy is designed
to adapt the country to climate change impacts on water,
coastal areas, agriculture/food security, health, tourism,
biodiversity, and socioeconomic development/poverty.

Also, in line with the national strategy and action plans
for sustainable consumption and production for Lebanon
EEAP and NREAP, this SEACAP is mainstreaming
sustainable consumptionand productionintoagriculture/
food production, transport, and waste management.

Additionally, the SEACAP will play an essential role
extremely important in implementing the country’s NDC
submitted to the UNFCCC used to reduce GHG emissions
20% by 2030 unconditionally.

1.3.3 Adapting Administrative Structures & Involving
LocalStakeholders

The plan will be mainstreamed through the current
existing structures already set to implement similar
initiatives. The municipalities have an active technical
services department, an environmental committee, and
the necessary channels to communicate with the local
community and various significant local stakeholders.

Toassure long-term sustainability, the relevant municipal
staff, including members of the municipal council as well
as volunteers from the local community, will engage in
plan preparation and implementation beyond the current
council mandate.

The municipalities have appointed a local coordinator,
responsible for overseeing the varied work between
the different municipal departments, the mayor, and
the city council as well as with the local stakeholders
engaged in the process. This role is especially
challenging as authorities in different departments must
cope with differing roles and responsibilities. SEACAP
implementation usually requires a series of cross-
sectoral targets. Thus, coordination between them and
the improvement of multi-level governance is of high
importance.

Clima-Med
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1.3.4 Overall Budget for Implementing & Financing
Sources

The municipal funds largely originate from the budget
received by the national government as well as municipal
taxes and fees (solid and water waste collection, fresh
water and irrigation services, etc.) The municipal budget
allows small-scale investments, but is still heavily
dependent on attracting grants or loans to implement
planned activities.

1.3.5 Implementation & Monitoring Process
Implementing the Citizens Awareness Plan requires
the participation of all municipal departments working
in harmony to avoid conflicts. This requires the special
SEACAP Unitworkingindependently on the development
of the frameworks and coordinating with each to monitor
and evaluate the results.

The monitoring process of the SEACAPs implementation
should be set to track indicators allocated across
all municipal activities to assess progress and take
corrective actions as needed.

1.3.6 Awareness Raising

Implementing the SEACAP's Citizens Awareness Plan
requires the participation of all municipal departments
working in harmony to avoid conflicts. This requires
the special SEACAP Unit working independently on the
development of the frameworks and coordinating with
each to monitor and evaluate the results.

Union of Donnieh municipalities Cluster 1- SEACAP | 14
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Chapter 2: Baseline Emission Inventory
(BEI)

2.1 BEl Methodology

The Baseline Emission Inventory (BEI) quantifies the
amount of CO2, or CO2-equivalent emissions produced
mainly due to energy consumption in the territory of
the local authority during the selected baseline year.
The BEI identifies the principal anthropogenic sources
of CO2 emissions and allows prioritising the mitigation
measures accordingly.

The emissions inventory includes direct CO2 emissions
due to fuel combustion, indirect emissions related to
consumption of grid-supplied energy (electricity, heat/
cold), and relevant non-energy related emissions
occurring in the territory of the local authority.

As the municipalities have been using Intergovernmental
Panel on Climate Change (IPCC) emissions factors for
CO2-equivalents based on the IPCC 2006 Guidelines
(IPCC 2006), the emissions of CH4 and N,O from the
energy generating activities are already included
in this methodological approach. For non-energy
related activities Llike wastewater treatment, solid
waste management, and others, the CH4 and N20
(where applicable) will be calculated separately and
transformed into CO2-eq. These emissions will be
included in the BEIl since the municipalities plan to
include mitigation measures in these sectors.

In Lline with the guidelines for the South Mediterranean,
CO2 emissions from the sustainable use of biomass/
biofuels and emissions of certified green electricity are
considered zero in the calculation.

The method adopted in the BEI calculation utilises
the standard emissions approach in line with the IPCC
principles and complies with the UNFCCC reporting
system.

2.1.1 Baseline Year

A primary component of the inventory process is
choosing the baseline year. Determining the baseline
year depends on the availability of accurate historical
data. Thebaseline yearis the yearagainst which progress
in emissions reduction by 2030 will be compared. The
municipalities have selected 2018 as their baseline year.

2.1.2 BEIl Sectors
The local authority will report COZ emissions for the
following sectors:

» Municipal buildings, equipment, and facilities including
public lighting, tertiary buildings, and residential
buildings

 Transport including the municipal
transport, and public transport

e Local energy production from renewable energy
sources and other local power generation

fleet, private

Clima-Med

Acting for Climate in
South Mediterranean

» Other non-energy related activities such as solid waste
management.

2.1.3 Emission Factors & Conversion Rates

The emissions factors expressed as tCO2-eq/MWh are
coefficients quantifying the emissions per category of
activity data. The emissions factors used by the local
authority are the last updated emissions factors provided
by JRC and attributed to electricity consumption. The
JRC-CoM-NEFE dataset includes the 1990-2015 time
series of the National Emissions Factors for Electricity
Consumption (NEFE).

Considering the lack of availability of more recent data,
and in consultation with the JRC, the emissions factor
for 2015 (IPCC approach) is used for calculations in this
report. In this SEACAP, the national emissions factor of
0.781tC0O2-eq/MWh from the 2015 IPCC approach has
been considered for calculations involving electricity
provided by the national grid. Also, for electricity
provided by diesel generators (12 hours daily), the
emissions factor is calculated to be 0.734 tCO2-eq/
MWh. Considering that electricity is provided to Donnieh
Cluster 1 cities on an equal share by both sources, an
average emissions factor of 0.7575 tCO2-eq/ MWh is
used.

Besides electricity, the fuel emissions factors used by the local
authority, expressed in tCO2-eq/MWh and presented in the
table below, are the default factors of the IPCC (2006).

Table 2 : CO2 Emissions Factor tCO-2eq/MWh

Fuel CO2 Emissions Factor tCO2-eq/MWh

Diesel 0.268
Gasoline 0.250
Kerosene 0.259
LPG 0.227

The conversion factors between litres or kg and kWh expressed
in kWh/L for fuel consumption used by the local authority are
factors provided by the IPCC (2006) in the table below:

Table 3: Conversion Factor for Energy Fuel Resources to kWh

Fuel Conversion Factor Unit
Gasoline 9.2 kWh/L
Diesel 10 kWh/L
Kerosene 9.7 kWh/L
LPG 13.7 KWh/Kg
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2.2 Energy Consumption in Buildings

2.2.1 Municipal Buildings, Equipment & Facilities
The municipalities of Donnieh Cluster One include
five villages and towns operating 13 buildings and
facilities under their direct control and management.
Overall, Donnieh Cluster One consumes 87.8 MWh
per year for lighting, space heating, cooling, and other
electromechanicaldevicesinthe municipal buildings and
facilities. Electricite du Liban (EDL) supplies electricity
for only 12 hours per day. The remaining 12 hours are
supplied by 26 private backup diesel generators with a
total capacity of 4,890 KVA.

The table below presents the annual electricity consumption
and emissions of municipal buildings, equipment, and facilities:

Table 4 :Annual Electricity Consumption & Emissions of Municipal
Buildings, Equipment, & Facilities

Annual consumptions  Annual Emissions

MWh tC02-eq
Municipal

Buildings & 87.8 66.50
Facilities

The table below presents the fuel consumption and the CO2
emissions for space heating in the municipal buildings &
facilities:

Table 5 : Annual Fuel Consumption & Emissions of
Municipal Buildings & Facilities

Fuel LPG Fuel Annual
Fuel Type consumptions consumption, Consumtion, Emissions,

Litres Kg MWh tCO2-eq
Diesel 13,833 138.3 371
LPG 945 13.0 3.0
Total 151.3 40.1

2.2.2 Residential Buildings

The municipalities believe there are approximately
11,556 households in Donnieh Cluster One. EDL/
Qadisha utility company and private diesel owners'
data reflect annual electricity consumption of 18,621.76
MWh, resulting in an annual electricity consumption
per capita of approximately 579 kWh. Based on these
assumptions, the table below presents the annual
electricity consumption and emissions of residential
buildings:

Table 6 : Annual Electricity Consumption & Emissions of
Residential Buildings

Annual Annual Emissions,
consumptions,MWh tCO2-eq
Residential
Buildings 18,621.76 14,106.0

Emissions factor for electricity consumption is 0.7575 tCO2-eq/MWh

Clima-Med

Donnieh Cluster One households consume LPG for
space heating and cooking. The data provided by the
municipalities show each household consumes about
15 kg of LPG per month for cooking, while a total
consumption of 6,437,090 litres of diesel for space
heating takes place. The table below presents the
annual fuel consumption and CO2 emissions for cooking
and space heating:

Table 7: Annual Fuel Consumption & Emissions for Cooking &
Space Heating of Residential Buildings

Fuel Fuel Fuel Annual
Consumption, consumptions Consumptions Emissions
litres Kg MWh tCO2-eq

Fuel Type

Diesel 6,437,090 0 64,3709 17,2514
LPG 0 2,080,080 28,4971 6,468.8
Total 92,868.0 23,720.2

2.2.3 Tertiary Buildings, Equipment & Facilities
The tertiary sector includes commercial buildings,
private offices, banks, commercial and retail activities,
private and government schools, hospitals, and other
activities offering services beyond the municipalities’
control. Based on the annual electricity consumption
figures obtained from the utility company, the table
below shows the annual energy consumption and
emissions from tertiary buildings:

Table 8 :Annual Energy Consumption & Emissions of Tertiary
Buildings

Annual Emissions
tCO02-eq

Annual consumptions
MWh

Tertiary

Buildings ZedlZ

2,212.8

*Emissions factor for electricity consumption is 0.7575 tCO2-eq/MWh)

The annual fuel consumption for space heating and the
relative CO2 emissions in tertiary buildings are shown
in the table below:

Table 9 : Annual Fuel Consumption & Emissions for
Space Heating of Tertiary Buildings

Fuel LPG Fuel Annual
Fuel Type consumptions consumption, Consumtion, Emissions,

Litres Kg MWh tCO2-eq
Diesel 27,000 0 270.0 72.36
LPG 0 36,936 506.0 114.87
Total 776.0 187.2

Emissions factor for diesel is 0.268 tCO2-eq/MWh

2.2.4 Buildings & facilities’ Synopsis

Buildings consume a lot of electricity for lighting, heating,
cooling, and other electrical device operations as well as
LPG and diesel for heating and cooking. The table below
summarises the annual electricity consumption and the
CO2 emissions from buildings:
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Table 10: Annual Energy Consumption & Emissions of Buildings & Facilities

FINAL ENERGY CONSUMPTION [MWh]

Fossil Fuels _
Emission

tCO2-eq

Sector Electricity ————————————————————— Total(MWh)
Gasoline

BUILDINGS, EQUIPMENT/FACILITIES

Municipal 87.8 138.3 13.0 2391 106.6

Residential 18,621.76 64,370.9 28,4971 111,489.8 37,826.2
Tertiary 292122 2700 506.0 3,697.2 2,400.0
Total 21,630.78 64,779.2 29,016.1 115,426.1 40,332.8

2.3 Municipal Public Lighting

Donnieh Cluster One's street lighting is partly provided by LED efficient lights, but still heavily relies on inefficient
lamps (HPS, MH) causing high emissions of CO2. The annual electricity consumption and CO2 emissions for 2018
are shown in the table below:

Table 11: Annual Electricity Consumption & Emissions of Public Lighting

Type of street lamp Quantity Watt per lamp Annual c&w:mptlons AnnutacloEznj;sqsmns
HPS 450 250 495 375.0

HPS 310 150 204.6 155.0

HPS 23 70 7.08 5.4

MH 700 250 770 583.3

MH 1,200 150 792 5999

LED 1 20 0.97 0.7

LED 300 40 52.8 40.00

LED 40 1,000 176 133.3
TOTAL 2,498.5 1,892.6

Emissions factor for electricity consumption is 0.7575 tCO2-eq/MWh

2.4 Transport

The transport sector in the city includes only road transport with subcategories such as the municipal fleet as
well as private and commercial transport though there are no public transport services in the villages and towns.
According to the municipalities, the municipal fleets include passenger vehicles, light trucks, medium to large trucks,
construction machinery, and other vehicles. The fuels used for the municipal fleet are gasoline and diesel.

Regarding private cars, their fuel consumption is calculated by the municipalities in the table below:

Table 12: Fuel Consumption & Emissions of Municipal, Private, & Public Transport

Fuel Type Municipal Fleet, litres Privatel:i'trrr::sport, Fuel Consumption, litres el C?\;I\s\t;;nption, Annut:il:lgén_i;,;ions,
Diesel 68,584 320,100.0 388,684.0 3,886.8 1,041.7
Gasoline 0 416,944.8 416,944.8 3,835.9 959.0
TOTAL 805,628.8 77227 2,000.7

*Emissions factor for diesel is 0.268 tCO2-eq/MWh; emissions factor for gasoline is 0.25 tCO2-eq/MWh
*Conversion factor for diesel is 0.010 MWh/L; conversion factor for gasoline is 0.0092 MWh/L
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Transport for solid waste management (SWM)
The municipalities collect and transfer solid waste using
different types of garbage vehicles which consume
significant diesel quantities. Donnieh Cluster One has
a population of 32,103. The solid waste produced is
approximately 14,600 tons annually, 40 tons daily, and is
steadily increasing due to the growing population. Solid
waste produced is 65% organic, 20% paper, 5% plastic,
5% metal, and 5% other materials. The table below
shows the annual fuel consumption and emissions of
garbage vehicles:

Table 13: Fuel Consumption & Emissions of Solid Waste
Management Transport

Fuel Consumption & Emissions of Solid Waste Management
Transport

Consumption

Diesel/a MWh

Municipality tCO2-eq

Donnieh Cluster 1 27,375 273.8 73.4

Table 14: Total Transport Emissions

Sector e C?I\r/\‘wrr:;ptions Emission tCO2-eq
Municipal Fleet 685.8 183.8
SWM Fleet 273.8 73.4
Private cars/trucks 7,036.8 1,816.8
Total 7,996.4 2,074.0

2.5 SWM landfill emissions

Donnieh Cluster One collects waste through trucks
in each of its five towns and then dumps it in the only
landfill in the region without any treatment or sorting
(and very often it is just dumped randomly in valleys).

Donnie Cluster One’s population of 32,103 produces
approximately 40 tons of solid waste daily - 65%
organic, 20% paper, 5% plastic, 5% metal, and 5% other
materials.

Converting organic waste to compost is one solution
for 65% of the municipalities’ waste. Composting is the
process of controlling biological maturity under aerobic
conditions where the organic matter is decomposed into
materials with shorter molecular chains more stable,
hygienic, and beneficial for agriculture and recycling of
organic soil matter.

Donnieh Cluster One cities cultivate a considerable area
which includes almond and fig trees in rain-fed lands;
summer vegetables in Njass, Mrabine, and other villages;
tobacco in the valleys of Njass; plus grain in the rural
areas of Jiroun, Qarn, Njass, and others. Hence itis crucial
to support the farmers by producing organic fertilisers
from organic waste instead of synthetic fertilisers.

Clima-Med
Acting limate in
South erranean

At the solid waste disposal sites (SWDS), the degradable
organic carbon in waste is decomposed by bacteria
under anaerobic conditions into methane (CH4) and
other compounds. The CH4 emissions from SWDS are
important contributors to global anthropogenic CH4
emissions.

This report uses the IPCC default method of a simple
mass balance calculation which estimates the amount
of CH4 emitted from the SWDS assuming that all CH4 is
released the same year in which the waste is disposed.
The equation below calculates the landfill emissions and
can also estimate emissions reductions. This method is
simple and emissions calculations require only input of a
limited set of parameters for which the IPCC Guidelines
provide default values, where country-specific quantities
and data are not available:

Methane emissions (Gg/yr) = (MSWT x MSWF x MCF x
DOC x DOCF x F x 16/12-R) x (1-OX)

Where:
MSWr: total MSW generated (Gg/yr)

MSWE  fraction of MSW disposed to solid waste

disposal sites (assumption 80%)

MCF:  methane correction factor (fraction), 0.6 as

general default value.
degradable organic carbon (fraction)
(kg C/ kg SW)
DOC=(04xA) + (017 xB) +(015x C) + (0.3 x D)
Where:

A = Fraction of MSW, that is paper and textiles

B = Fraction of MSW that is garden waste, park waste or
other non-food organic putrescibles

C = Fraction of MSW that is food waste
D = Fraction of MSW that is wood or straw

DOC=(04x0.2)+(017x0) + (015 x 0.65) + (0.3 x 0)
DOC = 01775

DOC:

Where:
DOCE: fraction DOC dissimilated; The IPCC default value
is Q.77.

F: fraction of CH4 in landfill gas (IPCC default is
0.5)

16/12: conversion of C to CH4

R: recovered CH4 (Gg/ur) The default value for
methane recovery is zero.

oX: oxidation factor (fraction — IPCC default is 0)

The results:

Methane emissions (Gg/yr) = (146 Gg x 0.8 x 0.6 x 01775
x 0.77 x 0.5 x16/12-0) x (1-0))
Methane emissions (Gg/ur) = 0.6385456 Gg/yr
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Methane Emissions, Gg/yr

Methane Emissions,tC02-eq/a

2030 BAU,tCO2-eq/a

0.6385456

0.6385456*1000*25= 15,963.64

15,963.64*1.55= 24,743.6

2.6 Final Emissions from Fossil Fuels & Non-related Energy Activities
The total energy consumption in the territory of the local authority is the sum of electricity consumption and fuel

consumption:

Table 15: Emissions from Fossil Fuels & Non-Energy Activities (2018)

Emissions from Fossil Fuel & Non-Energy Activities (2018)

Sector

Buildings, equipment/facilities
Municipality
Residential
Tertiary

Transport sector
Municipal Fleet
Private cars and trucks
SWM Fleet

Public Lighting

SWM Land fill

TOTAL

Figure 2: Overview of emissions by Sector

66.86%

Figure 3: Emissions by Building Type

93.79%

Clima-Med

MWh tC02-eq
115,426.1 40,332.8
2391 106.6
11,489.8 37826.2
3,697.2 24000
7,996.4 2,074.0
685.8 183.8
7036.8 1,816.8
273.8 734
2,498.5 1,892.6

0.0 15,963.6
125,920.9 60,263.0

66.86% M Building equipment and facilities

2646% [ SWM Landfill

344% M Transport sector
325% M Public lighting

026% [} Municipal Buildings
9379% [ Residential Buildings

5.95% . Tertiary Buildings
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Figure 3: Emissions by Transport Type

8.86%
354% [ SWM Fleet
87.6% . Private cars & trucks
87.6% 886% [ Municipal Fleet

2.7 BAU Scenario & 2030 Targets

The table below illustrates the municipality’s projected emissions by 2030:

Table 16: Emissions as BAU Scenario & 2030 Targets

Emissions as BAU Scenario & 2030 Targets

b b zos0
Buildings, equipment/facilities 115,426.1 40,332.8 62,515.8
Municipality 2391 106.6 165.2

Residential 111,489.8 37,826.2 58,630.6
Tertiary 3,697.2 2,400.0 3,720.0
Transport 7,996.4 2,074.0 3,214.6
Municipal Fleet 685.8 183.8 2849
Private cars and trucks 7,036.8 1,816.8 2,816.0
SWM Fleet 273.8 734 13.7
Public Lighting 2,498.5 1.892.6 2,933.5
SWM Land fill 0.0 15,963.6 24,743.6
TOTAL 125,920.9 60,263.0 93,407.6

Annual Consumption x BAU Coefficient (1.55 JRC 2018)

Chma—Med Union of Donnieh municipalities Cluster 1- SEACAP | 21






Chapter 3: Risk and Vulnerability
Assessment

3.1 Introduction to Climate Change Impact

The Mediterranean region is rich in a large variety of
complex climatic phenomena caused by its morphology
and its geographical location. The location of the
Mediterranean Sea in a transitional band between
subtropical and midlatitude regimes produces large
climate variability at multiple timescales and a strong
seasonal variability of precipitation in many areas
(Lionello 2012). The Mediterranean has been identified
as one of the most prominent “Hot-Spots” in future
climate change projections (Giorgi 2006). The water
cycle and its extremes are one of the major concerns
as many countries are over-exploiting the water
resources — a problem expected to deteriorate in the
future. Episodes of extreme precipitation are also taking
place and disastrous floods are a significant threat to
the region and especially the coastal areas. Additionally,
phenomena occurring mainly in  the Southern
Mediterranean countries (such as cultivating marginal
land, overgrazing, and harvesting firewood) put more
pressure on the environment (Lionello 2012).

The Mediterranean region has experienced drastic
changes in its climate over the years and has shown
significant climate shifts in the past (Luterbacher, et al.
2006). Twenty thousand years ago, cold steppes (with
sparse forests) extended from the south of Spain to the
Caucasus. In the northern part of the Mediterranean
basin, the temperature of the coldest month was 15°C
lower than it is today (Peyron, et al. 1998). Less water
was available for vegetation. Over the last 2,000 years,
the climate over the Mediterranean has experienced
a seqguence of humid/dry and warm/cold periods
impacting environmental conditions.

According to a 2008 EIB report, for the Mediterranean
region climate experts anticipate during this century:

- Anincrease in air temperature in the range of 2.2°C
to 5.1°C for the countries of Southern Europe and the
Mediterranean region over the period 2080-2099
(compared with 1980-1999);

- A significant decrease in rainfall, ranging between
-4 and -27% for the countries of Southern Europe
and the Mediterranean region (while the countries
of Northern Europe will report a rise between 0 and
16%);

- Anincrease in drought periods manifested by a high
frequency of days during which the temperature
would exceed 30°C. Extreme events (such as heat
waves, droughts, or floods) are likely to be more
frequent and violent; and

- According to some specific studies, an increase in
the sea level could be approximately 35 cm by the
end of the century.

Clima-Med

Acting for Climate in
South Mediterranean

Giannakopoulos et al. (2005) underline that in line with
theresultsoftheprojectionscenarios,themostsignificant
temperature increases this century are expected in
Eastern Egypt and especially the Nile Delta, Lebanon,
Israel, Palestine, and the Maghreb. It is therefore evident
that the more vulnerable Mediterranean areas will
be those of North Africa adjacent to desert areas, the
major deltas (such as the Nile Delta), the coastal areas
(northern rim and southern rim of the Mediterranean
basin), as well as the high-demographic growth and
socially vulnerable areas (southern and eastern rim,
densely populated cities and suburbs).

In the Mediterranean region, 50% of the urban population
lives at an altitude of fewer than 10 meters above sea
level — areas vulnerable to sea level rise. Additionally,
tourist destinations in these areas are vulnerable not only
due to the sea level rise, but also due to the temperature
increase encountered (Plan Bleu 2009).

The impacts of climate change on the Mediterranean
environment will relate particularly to (EIB, 2008):

1. Water,via a shiftinits cycle due to arisein evap