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EXECUTIVE SUMMARY

l. Infroduction

Earth Link and Advanced Resources Development s.a.l. (ELARD) was awarded by the Council
for Development and Reconstruction (CDR) (the "Implementing Agency”) the development
of an Environmental and Social Management Plan (ESMP) for the construction of sewage
extension networks for the villages and towns of Bouerij, Chtaura, El Mraijet, Jdita, Jlala, Makse,
Taalabaya, Taanayel, Wadi Ed Delem, Zebdol, Saouiri and the lower part of Qabb Elias that
will connect to El Marj Wastewater Treatment Plant (WWTP). These make up the Marj
Wastewater System. This ESMP is prepared for the Marj Wastewater System to identify and
assess possible impacts resulting from the Project and fo propose measures to minimize the
significance of negative impacts and maximize the benefits of positive ones. This document
was prepared based on the requirements stipulated in the Terms of Reference, Activity | on
Environmental and Social Management Plan — ESMP.

. Regulatory and Institutional Framework

The ESMP report first refers to national legislation and international conventions ratified by
Lebanon and relevant to the project. Various governmental institutions play a role in the
permitting and supervision of the Project. These include the Council for Development and
Reconstruction (CDR), Ministry of Public Works and Transport (MoPWT), Ministry of Environment
(MoE), Ministry of Energy and Water (MoEW), Ministry of Interior and Municipalities (MolM), in
addition to the Bekaa Water Establishment (BWE). At a local level, the Qaimagam of West
Begaa District, Governor of Zahle the Union of Zahle District Municipalities, the Union of Bekaa
Al Awsat Municipalities, Union of Al Sahel Municipalifies, the municipalities of Bouerij, Chtaura,
El Mraijet, Jdita, Jlala, Makse, Taalabaya, Taanayel, Wadi Ed Delem, Zebdol, Saouiri and Qabb
Elias are primary stakeholders.

M. Project Description

The proposed ElI Marj Wastewater System includes the construction of 321.52 km of
additional/extension sewer lines (gravity lines and force main) in Bouerij, Chtaura, El Mraijet,
Jdita, Jlala, Makse, Taalabaya, Taanayel, Wadi Ed Delem, Zebdol, and the lower part of Qabb
Elias and part of Saouiri within the public domain along the existing roads Right-of-Way. The
remaining sewer lines and the force main in Saouiri will be located on private lands and have

been mapped in a way fo minimize expropriations.

Due to the considerable number of foreign nationals living in the Bekaa region who already
work in the construction sector, it is likely that workers will be already living near the project
areas, and thus no labor camp will be needed and no labor influx is expected.

V. Description of the Environment

The proposed Project extends within the villages of Bouerij, Chtaura, El Mraijet, Jdita, Jlalg,
Makse, Taalabaya, Taanayel, Wadi Ed Delem, Zebdol and the lower part of Qabb Elias in the
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Zahle Caza, and Saouiri which falls in the West Bekaa Caza, Bekaa Governorate of Lebanon.
The additional/extension sewer lines will be constructed within the public domain along the
existing roads Right-of-Way.

Average temperature recorded in the study area between January 2017 and December 2017
varies between -2.7°C in February and 38.2°C in July. The maximum wind speed reported
ranged between 1.9 m/sec in December and 3.1 m/sec in May with a prevailing northwesterly
and southwesterly wind most of the year. The average yearly precipitation in the project area
ranges between 800 and 1,000 mm/year.

The literature review revealed a lack of ambient air quality data for the Project area. Since the
Project area is rural and the Project is located in the villages of Bouerij, Chtaura, El Mraijeft,
Jdita, Jlala, Makse, Taalabaya, Taanayel, Wadi Ed Delem, Zebdol, Saouiri and the lower part
of Qabb Elias in proximity to residential areas, the main potential sources of ambient air
pollution include the presence of solid waste open dumps (especially when waste is open
burned), agricultural activities involving the use of pesticides, traffic (knowing that the study
area is not congested), and private power generators.

The literature review revealed a lack of noise data for the Project area. No background noise
measurements were taken during the conducted field investigations (as per the contractual
agreement).

The proposed network extension is located between two Key Biodiversity Areas (KBAs); these
KBAs comprise Important Bird Areas (IBAs) that are also important receptors. The Sannine-
Rihane slopes and heights KBA (which also includes the core zone of the Shouf Biosphere
Reserve - SBR) is to the west of the network and the upper Litani KBA is to the east of the
Network. In addition, parts of the network in Wadi Ed Delem, Qabb Elias and Mazraat El
Mehgane fall within the buffer and the tfransition zones of the SBR. Another part of the network
(Majdel Anjar) is located at the edge of the Upper Litani River KBA. Furthermore, the proposed
network reaches a point that is around 80 meters away from the Anjar Hima to the east; the
nearest point is also 1.7 km away from the Kfarzabad Hima. However, no threatened or
endangered plant species were observed in the proposed sites. The proposed locations for
the sewer lines consist of the existing road network in all the villages except Saouiri, where no
natfural environment/landscape exists. Therefore, these sites have no ecological value. As for
the sewer lines in Saouiri village, some of the sites have no or low ecological value in respect
to biodiversity since they are abandoned/degraded lands. The lands comprising frees have
medium ecological value due to the presence of planted trees.

Archaeological remains are identified in some of the vilages where the extension of
wastewater networks is planned. In Chtaura, the Tell is located near Ain Assaf, to the left of the
main road leading to Masnaa. Evidence of occupation during the Late Chalcolithic, Bronze
and Iron Age, Hellenistic, Roman, Byzantine, Islamic and Ottoman periods was found on the
Tell. In Jdita, a cave near the village was probably occupied during prehistoric times. As for
the village itself, it is partly built on a Tell, where remains of ancient occupation are attested. A
dedicatory inscription dated to the roman period was found on a square base, among other
ruins. The Tell of Taalabaya is a small Tell where Early Bronze Age, Roman and Byzantine remains
were found above ground, during surveys conducted in 1966. The Jesuit monastery of
Taanayel was built on the Tell. During the construction works, small objects were found. Both in
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the ravine of Wadi Ed Delem and near the source, remains of possible prehistoric occupation
were found. A roman relief was also located near the source. Additionally, ruins of different
periods can be found within the Qabb Elias village and its surrounding. The Tell was occupied
since the Early Bronze Age. A monument, possibly a tomb, cut in a rock wall overlooks the
Bekaa Valley. It dates back most probably to the roman period. The remains of Fakhreddine
Citadel can also be seen on the road leading to Chtaura.

Part of the proposed wastewater network in Zahle Caza is located in the northwestern parts of
the study area extending over a distance of 8 km starting from Bouarej village (1,325 m asl) in
the west, through Mreijat (1,130 m asl), until Marj village (868 m asl) in the Bekaa plain to the
east. Topography changes from moderately sloping in the west to flat in the plain. The other
part of the project is located in the south-eastern part of the study area (West Bekaa Caza)
where the wastewater network will be constructed. The proposed wastewater network
extends through Souairi Village. There are more than seventy (70) reported springs in the study
area. Out of the seventy springs, twenty seven springs are considered to be down-gradient
from the sewer lines proposed location. A total of nineteen (19) public wells are present in the
Study Area with depths ranging between 20 and 350 m BGL. Addifionally, many private wells
(licensed and un-licensed) exist within the study area. Within the Bekaa valley, the depth to
wafter is expected to be around 50 m BGL based on the existing private wells in the area. In
the south-eastern part of the study area, the aquifer upon which lies the El Marj wastewater
project is expected to be around 150 m BGL based on the public wellsin the area. In the north-
western part of the study areaq, the El Marj wastewater project will overlie the Mdairej semi-
aquifer where the depth to water is expected to be around 70 m BGL. The general direction
of groundwater flow is toward southeast from the north-western Zahle Caza part, and toward
southwest from south-eastern West Bekaa Caza part.

The village of Bouerij and Zebdol extend over an area of 5 km?2, with an estimated population
of around 3,000 permanent residents. Chtaura and upper Jlala extends over an area of 2 km?2,
housing around 300 residences for a population estimated to be around 1,000-1,500
permanent residents, and 500 registered Syrian displaced persons. El Mraijet extends over an
area of 4.72 km2, has around 650 housing unitfs, and a population estimated to be around 2,000
permanent residents, and 2,000 seasonal residents. Jdita village has an area of 6.11 km2?,
housing around 1,400 residences for a population estimated to be around 8,000 permanent
residents, and 4,000 seasonal residents. On the other hand, Makse has an area of 4.5 km2,
housing around 800 residences for a population estimated to be around 4,000 permanent
residents, 1,000 seasonal residents, and 5,000 registered Syrian displaced persons. Taalabaya
and lower Jlala extends over an area of 5 km2, has around 10,000 housing units, and a
population estimated to be around 51,000 permanent residents, 2,000 seasonal residents, and
12,000 registered Syrian displaced persons. Saouiri village has an area of 13 km2, housing
around 2,000 residences for a population estimated to be around 10,000 permanent residents,
and 8,000 registered Syrian displaced persons. The study area has a total of 13 schools, and 4
universities and vocational schools. Several commercial activities are present in the area
including farming and light industries. There are five dispensaries located in the area, and 4
hospitals. Mostly the main source of service water for all villages is springs and Artesian Wells.
All villages are not fully serviced by the existing wastewater network mainly because of the
recent residential expansions that took place after the network design and construction;
however, Saourii village in particular does not even have a wastewater network. Chtaura and
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upper Jlala, El Mraijet, Jdita, Makse, and Taalbaya and lower Jlala dispose of their municipal
waste at Zahle sanitary landfill, only after the recyclables are removed at Zahle sorting facility
operated by the Municipality of Zahle. Saouiri vilage on the other hand, has its own sorting
facility; however, it uses manual sorting fechniques. Remaining municipal waste is disposed in
designated dumpsites. It is to be noted that the Municipality of Qabb Elias and the Municipality
of Taalabaya did not provide their input on their demographic, social and economic
characteristics.

V. Environmental and Social Impact Assessment

As part of the ESMP, an Environmental and social impact assessment was carried out to identify
the main potfential impacts that could arise from the construction and operation of El Marj
Wastewater System in the villages of Bouerij, Chtaura, El Mraijet, Jdita, Jlala, Makse, Taalabaya,
Taanayel, Wadi Ed Delem, Zebdol, Saouiri and the lower part of Qabb Elias, analyzes these
impacts, and assesses their significance so that any potentially significant impact can be
properly mitigated.

An in-depth screening of the potential environmental and socio-economic impacts was
conducted to idenfify the negative and positive impacts. Mitigation measures were |ater
proposed for all the identified impacts shown in the tables below, in addition to the proposed
monitoring plan for the project.
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Construction Phase Environmental and Social Management Plan

Evaluation of Impact o A
SErES ?f Project Activities Mitigation Measures Remdut:l Insiliuh?tr:.?l Cost Estimation
Impac N M E T D R L S Impacts Responsibility
Emissions

e Ensure well-designed, maintained, and operated equipment/vehicles. Precautionary
control measures for emissions reduction could include proper engine fuel mixfures,
regularly serviced exhaust emission systems, suitable engine tuning, and use of low sulfur
content diesel, whenever available;

e Use environmentally friendly equipment whenever possible (machinery with higher fuel Implementation:
Combustion and efficiency or equipped with air pollution control devices to minimize exhaust emissions); . Confractor Part  of construction
. NND M L S C R H M : . . o Medium .
exhaust emissions e Keep arecord of maintenance for all machinery, vehicles, and generators on site; activities cost

e Report and monitor monthly fuel consumption records to keep track of consumption Supervision: CDR

levels and identify overuse;

e Avoid unnecessary idling of vehicles and equipment engines; and

e Ensure that an effective Maintenance Plan and Schedule is in place for employed site
machinery, vehicles, and power generators.

Alr Emissions e Set physical barriers at site boundaries;
e Ensure site roads are kept regularly damped down and compacted to minimize dust
emissions;
e Schedule deliveries of raw materials efficiently;
¢ Wheel-washing of vehicles before departure from construction site;
e Coverincoming and outgoing trucks with proper canopies; Implementation: part ; ructi
Dust emissions NND M L S C R H M e Limitvehicular speed onsite to 20 km/h; Medium = Contractor art © construction
o ! . . . . activities cost
e Maintain material stockpiles at minimum heights and adequate slopes and ensure that Supervision: CDR
they are covered;
e Surround the construction areas with scaffolding nets to control debris and dust from
dispersing beyond the construction sites; and
e Inform sensitive receptors of the scheduled construction works, ahead of time in
conjunction with the concerned municipalities, especially for dust-generating activities.
e Fit all machinery, equipment, and vehicles with exhaust silencers where possible;
e Ensure proper inspection and maintenance of machinery, vehicles and generators;
e Avoididling and switch off engines when not in use;
e Place noisy equipment away from sensitive receptors, behind stockpiles to provide
acoustic barriers;
Noise associated  with e Confrol speed limits of vehicle movement on site and in the surrounding area:; e Noise PPEs: Washable
site preparation, e Plan deliveries to and from the site during day time hours; o . and reusable ear
construction  activities . Respecf schedqled working hours (7:00 am- 6:0.0pm). and avoid night-time work; Implementation: plugs: ~1.5 USD/piece
Noise and operationofonste  N/D M L M C R H M ° Avoid consfruction works on Sundays and public holidays; ) Medium = Confractor or Ear Muffs: ~28
e Inform site staff and workers on the impact of noise and the applicable regulatory - D/pi
generators, _heavy requirements: Supervision: CDR USD/piece
;nr?dccgkizés equipment e Provide workers with _noise protection equipment and enforce their use; ° U;)El)s/eEvrgﬁ?l‘rormg: 400
e Conduct regular noise monitoring to ensure that noise emissions are compliant with
national standards (Decision 52/1, provided in Appendix D);
e Noftify the residents of the plans and expected duration prior to initiating the works, in
conjunction with concerned municipalities; and
e Establish a noise complaint grievance mechanism as a measure to allow implementation
of timely and effective actions to minimize noise impacts on downwind receptors.
soil and :)eer:‘n?g:;% change cl)nr e Ensure initerno‘rionol stondqrd.s (i.,e. ASTM So.il Comp.olgﬁon. Standards) ore.m.ef during any '
Ground topography, soil erosion excavation works, compaction and grading actfivities, in order to minimize expected Implementation: Part  of construction
' N/l H L L C I H H disturbance during the construction phase; Medium = Contractor o
Water and collapse from - . . . . o activities cost
ResouUrces grading, frenching, or e Manage fixed routes for equipment movement and avoid multiple routes; and Supervision: CDR

. e Re-use excavated/cut materials as general fill where considered suitable.
excavation works
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Source of

Project Activities
Impact

Accidental spills of fuel,
oil and chemicals

Inadequate solid waste
management

Inadequate wastewater
management

Evaluation of Impact

N M

ND H G L C |

N/D  H

N/D M

L

L

R M M

T D R 1L
L

L C

M C R H

Mitigation Measures

Good housekeeping practices through handling and storage of chemicals, oil, fuels and
lubricants within containment facilities (e.g. bunded areas, leak-proof trays) designed to
prevent the release of spills/leaks to the soil and groundwater environment;
Maintenance schedule should be in place as part of the inspection procedures of all
equipment/ generators/ machinery for risk minimization;

Maintenance of machines and equipment should take place off-site or onsite in a well-

contained area with impermeable concrete pavement and drainage for vehicle

washing and maintenance;

Oil spill response kits should be available wherever oils are being used/stored;

Promote awareness among workers on how to handle oil/lubricants;

Train workers how to clean up small-scale spills;

Ensure drip trays are present when re-fuelling;

Prepare a Spill Emergency Plan specific for the Project; and

In case of spill:

- Immediately report incidents reporting to the concerned authorities;

- Contain the source of spill (close valve, seal pipe, seal hole or as appropriate);

- Check for hazardous flammable materials on site;

- Prompt clean-up of the spill by removing affected top soil layer by frained employees
who should be equipped with appropriate tools and Personal Protective Equipment
(PPE);

- Treat and contain the removed soil as hazardous waste; and

- Adopt, to the extent possible, dry cleaning techniques to decrease resulting
wastewater, and to avoid flushing of spills to deeper saoil layers.

Segregate at source domestic-like wastes and construction wastes that can be reused
onsite from those that need to be transferred for freatment or disposal;

Sort excavation waste resulting from construction activities into different types (bulky
aggregates, fine aggregates, etc.);

Reuse part of the excavation waste in backfilling; and dispose of the rest (if any) in an
adopted/authorized construction and demolition waste dump;

Material stockpiles should be of certain heights, slopes and be well covered and
contained;

Schedule the works during dry season, when possible;

Progressively carry out rehabilitation of disturbed areas following completion of works at
all construction sites (rehabilitation will include reinstatement of soil, surface leveling, re-
vegetation and mulching, where applicable); and

Ensure that standards of “good housekeeping” are maintained (i.e., avoid littering,
prevent storage of combustible waste for more than 24 hours fo prevent attraction of
pests and flies).

Ensure all connections are inspected and are not leaking through the regular inspection
of septic/ holding tanks (if any) and connections to the wastewater sewage network;
Obtain a permit from the Municipality or the relevant Water Establishment to fransport
and discharge the domestic wastewater to an operating treatment facility; and

Restrict vehicle washing to contained maintenance areas offsite or onsite with
impermeable concrete pavement and proper drainage.

Residual
Impacts

Low

Low

Low

Institutional
Responsibility

Implementation:
Confractor

Supervision: CDR

Implementation:
Conftractor

Supervision: CDR

Implementation:
Confractor

Supervision: CDR

Cost Estimation

Qil spill response kit: 80
usb

Drip frays: 65 USD

Part of construction

activities cost

Part of construction

activities cost

\
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Evaluation of Impact o A
SIS ?f Project Activities Mitigation Measures Remdut:l Insiliuh?tr:.?l Cost Estimation
Impac N M E T D R L S Impacts Responsibility

e All construction workers and personnel should be responsible for ensuring that standards
of "good housekeeping" are maintained. This will include:

- Clear all rubbish and work associated deboris;

- Sort domestic and general waste info combustible (paper, food, cardboard, and
wood) and non-combustible waste (metals, glass, rubble) streams at source by
means of suitably labeled containers for safe collection, segregation and handling of
all waste streams generated; and

- Avoid storage of combustible waste for more than 24 hours to prevent attraction of
pests and flies.

e Regularly inspect garbage bins;

Construction-related e Sort and collect hazardous wastes separately from domestic waste. Al hozo.rdous waste Implementation: )
Waste solid and liquid wastes N/D M L M C R H M bags should be properly labeled and stored so as to prevent occupational health  \1oqium  Contractor Part  of  construction
Generation hazards: activities cost

generation Supervision: CDR

e Compile log sheets of hazardous wastes, including type, amount and disposal method,
to track final destinations and identify opportunities for improvement;

e Transport excavation and construction wastes in covered/closed frucks for disposal in
currently available dumpsite locations until a permitted sanitary landfill is made available
by the government; the disposal location shall be approved by the concerned
municipality, CDR and MOE;

e Regularly inspect and maintain septic tanks (if any) fo detect and prevent leaks;

e Ensure that the quality of the hydro-test water is compliant with decision 8/1 for the
discharge of wastewater into sewage network or surface water bodies; and

e Collect the concrete wash water in a designated tank and allow for water to evaporate
and the concrete to harden to dispose it off with construction waste.

Depletion of Resources

VI
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Source of
Impact

Biological
Resources

Water
Resources
Consumption

Energy
Resources

Other Impacts

Project Activities

Excavation and
construction activities

Water for construction
activities and domestic
use

Energy consumption
during construction
activities

N

N/D

N/D

N/D

Evaluation of Impact

M

M

M

L

L

T D
M C
s C
M C

R

R

L

Mitigation Measures

Minimize disturbance of natural land by excavating and constructing necessary areas of
land only;

Stay away from the KBAs, himas and the SBR while transporting materials and equipment
to and from the project’s sites, i.e., use roads that are far away from their boundaries to
minimize negative impacts on these areas

Prohibit unnecessary cutting or damaging of wild plants and trees, specifically the wild
species;

Trees that will not be cleared should be separated from the construction area by a
barrier placed at an appropriate distance from the tree trunk. It is generally
recommended that the barrier is placed at a distance equal to the branch spread of
the tree or half its height, whichever is greater. When branches are in the way, they
should be pruned rather than removing the whole tree;

Olive and fig trees are sturdy, and usually respond well to transplanting especially in the
fall season, when soil and air temperatures are still warm and thus the roots can become
established. Thus, it is recommended to tfransplant all trees of these two species (67 olive
frees and 21 fig frees; other tree species’ survival chances following translocation are low)
once they are cleared from the affected plots. For higher chances of successful
transplantation of olive and fig trees, the following method is suggested:

- Tree leaves should be removed off the top branches;

- Dig a hole around the trunk (radius of 50 cm or greater depending on tree age and
circumference) as deep as possible to expose the main roots of the tree. Trees could
be removed with the help of a JCB Backhoe, while keeping as much of the soil intact
as possible.

- Treesshould be removed with their soil and each gently put in a big pot. Some humus
or peat moss should be added at the bottom of each pot before placing the dug
free init. The top of the pot should also be covered with a layer of humus soil or peat
moss. The trees should be delivered to the Municipality and watered regularly.

Coordinate with the Municipality of Saouiri, before initiating consfruction works to ensure

translocation of all olive and fig trees (total of 88 trees) upon their clearance within the

shortest period of tfime to increase their chances of survival;

Avoid construction works during the bird migration seasons within plots of Medium

ecological value in Saouiri, in the area within 500 m from Hima Anjar-Kfarzabad, and in

the section that falls within the buffer and fransition zones of the SBR, because these areas
fall on the migratory route of birds for both seasons. The peak spring migration season is
from March to mid-May, whereas the fall one is during September and October;;

Proper disposal of domestic and construction waste at designated sites;

Enclosing all fine earth materials during fransportation to and from the site to prevent

spillage and dusting;

Proper storage and prompt fransportation of construction material to prevent them from

being washed away during rainfall or carried by wind; and

Storage of wastewater from the construction phase in tight sepfic tanks that shall be

regularly emptied and transported for discharge into an operating wastewater treatment

facility.

Adopt a water saving plan during the construction phase and limit the amount of water
used for workforce daily uses.

Use equipment with higher fuel efficiency

Adopt a periodic inspection and maintenance schedule for power generators and
equipment engines, as per manufacturer specifications, and maintain maintenance logs;
Report and monitor monthly fuel and energy consumption records to keep track of
consumption levels and identify overuse;

Avoid unnecessary idling of vehicles and equipment engines.

Residual
Impacts

Low

Low

Medium

Institutional
Responsibility

Implementation:
Conftractor

Supervision: CDR

Implementation:
Confractor

Supervision: CDR

Implementation:
Confractor

Supervision: CDR

Cost Estimation

Part of construction

activities cost

Part of construction

activities cost

Part of construction

activities cost

VIII
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Source of . L Evaluation of Impact e Residual Institutional
t Project Activities Mitigation Measures | i R ibili
Impac N M E T D R L S mpacis esponsibility

Cost Estimation

e Limit speed on the construction sites to 20 km/h unless otherwise advised, and adopt
careful logistical and route planning;

e Position any necessary traffic diversion signs and devices correctly. Signs and devices
should be clearly displayed in the Arabic and English languages. Temporary traffic signals
and signs should be employed to warn of hazards and provide directions, especially on
narrow one-lane roads;

e Coordinate with the concerned municipalities with respect to the planned road
blockages, detours or diversion, and the scheduling of the construction works including
material delivery, waste transfer, truck movement and other machinery operations in
order to limit the disruption to the neighborhood from traffic inconveniences and traffic
flow and to minimize noise and dust generation;

e Follow a specific schedule for transport to avoid interference with peak traffic hours and
minimize disturbance/delay to commuters at rush hours on the roads leading to the
Project construction sites; and

e Fill up all holes and trenches, and level all mounds and heaps of earth, and exposed
surface reinstatement, which have been excavated or made in connection with the
works immediately upon completion of any part of the works; and

e Provide/display adequate warning signs to prevent accidental falling into open areas;
and

o Assemble a fence/ barrier along the construction work areas.

Implementation:
Medium @ Confractor

Supervision: CDR

Part of construction
activities cost

Increase in traffic during

. NND M L M C R H M
construction

Traffic
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Source of
Impact

Archaeology

Socio-
economic

Project Activities

Potential damage

undiscovered

to

archaeological features
during excavation

Creation of
opportunities

new

job

N

N/D

P/D

Evaluation of Impact

M

H

H

L

L

T D
M C
M C

L

Mitigation Measures

e Coordinate with DGA for a survey to be conducted prior to the initiation of works, allowing
to identify any possible prehistorical and archaeological remains on the different
locations of the Project; and

e Ensure that all crew members and site engineers are made aware of the laws and
regulations related to archaeological findings and are capable of identifying any if
encountered.

e If any material were to be found during the survey, DGA is the only authority to determine
the required operations and to give the approval to commence construction works.

During construction, excavation and/or leveling works, excavation in sites of known
archaeological interest should be avoided. Where this is unavoidable, prior discussions must
be held with the DGA in order to undertake pre-construction excavation or assign an
archaeologist to log discoveries as construction proceeds.

Where historical remains, anfiquity or any other object of cultural or archaeological
importance are unexpectedly discovered during construction in an area not previously
known for its archaeological interest, a “Chance-Find Procedure” should be applied. This
procedure should be included in all sub-contractors’ confracts under a "Protection of
Prehistorical, Archaeological and Historical Sites” clause, developed in accordance with the
Lebanese regulations (Decree 3057/ 2016) and the World Bank Guidance — OP 4.11. The
following actions should be taken:

e Stop construction activities.

e Delineate the discovered site area.

e Notify the responsible foreman/archaeologist who in turn should notify the DGA (within
less than 24 hours).

e Secure the site to prevent any damage or loss of removable objects. In case of removable
anfiquities or sensitive remains, a night guard should be present unfil the responsible
authority takes over.

e Responsible authorities would be in charge of protecting and preserving the site before
deciding on the proper procedures to be carried out.

e An evaluation of the finding will be performed by the DGA. The significance and
importance of the findings will be assessed according to various criteria relevant to
cultural heritage including aesthetic, historic, scientific or research, social and economic
values.

e Decision on how to handle the finding will be reached based on the above assessment
and could include changes in the project layout (in case of finding an irevocable remain
of cultural or archaeological importance), salvage excavations, in situ conservation,
preservation or restoration.

e Implementation of the authority’s decision concerning the management of the finding.

e Construction works can resume only when permission is given from the DGA after the
decision concerning the safeguard of the heritage is fully executed.

In case of Archeological finds, the Contractor should refer to the Conditions of Contract
(General Conditions of Confract (FIDIC); and CDR Safety, Health and Environmental
Regulations). These include the following:

e Incase of delay incurred in direct relation to archaeological findings not stipulated in the
contract (and affecting the overall schedule of works), the confractor may apply for an
extension of fime. However, the contractor will not be entitfled for any kind of
compensation or claim other than what is directly related to the execution of the
archaeological findings works and protections.

e The duration of any actions needed in case of Chance Finding cannot be determined
ahead of time. As for the estimated price, it varies according to the needed manpower
/ fime frame for the needed procedures, and can only be determined in accordance
with the needed works.

Residual
Impacts

Medium

Institutional
Responsibility

Implementation:

Conftractor

Supervision:
DGA

CDR,

Cost Estimation

Part of
activities cost

construction
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ESMP REPORT — EL MARJ WASTEWATER SYSTEM EXECUTIVE SUMMARY
Evaluation of Impact : T
SIS ?f Project Activities Mitigation Measures Remdut:l Insiliuh?tr:.?l Cost Estimation
Impac N M E T D R L S Impacts Responsibility
e The assigned Contactor is bound to comply with laws prohibiting child labor and shall '
follow all applicable laws that recognize children’s rights and minimum age of Implementation:
) employment. Contractor Part of construction
Child labor ND ML IMICIR M M e  Maintain a record of labor registry and age verification. Low Supervision:  CDR/ activities

e Inform all workers of the internal GRM figuring in Section 6.2 for reporting any problems or World Bank

complaints they might have, and ensure it is properly implemented.

e The Project implementing agency — CDR- should ensure that the awarded Contractor is
committed to adherence to the principles that define equal employment opportunity,
while also complying with Decision 29/1 of 2018 restricting a number of jobs in the
construction sector to Lebanese citizens. Therefore, equal employment opportunities will
Social tension between be provided to all qualified candidates regardless of color, citizenship status (when Implementation:
foreign and local applicable), race, religion, gender, and marital status through clear selection criteria. Contractor Part of construction
NND ML S C R M M : : ) . Low .
workers, and the host Nonetheless, construction works in Lebanon have always been occupied by foreign Supervision:  CDR/ activities
community labor, namely Syrian labor force. World Bank
e Inform all workers of the internal GRM for reporting any problems or complaints they might
have.
e Inform Lebanese citizens of the external GRM for reporting any problems they might face
with workers, or any complaint they might have.

e Conducting rigorous pre-employment checks of all candidates to avoid hiring any
previous offenders;

e The Contractor should have a Code of Conduct Policy that all hired labors should sign
and follow;

e All hired labors should undergo mandatory training that covers sexual abuse and
exploitation/harassment, and Gender-Based Violence. Sexual abuse and exploitation/
harassment includes, but is not limited to:

- Underage sexual activity;
- Exchange of money, employment, goods, or services for sex or sexual favors; and

Labor- induced sexual - Engaging in sexual activities with sex workers. Implementation:

abuse and exploitation/  N/D H L L C | M M Medium = Contractor
harassment Gender-Based Violence can be broadly defined into five categories, and these include: Supervision: CDR

Part of construction
activities cost

- Sexual violence - rape, sexual assault, and sexual harassment;
- Physical violence - hitting, slapping, and beating;
- Emotional violence — psychological abuse;
- Economic violence - denial of financial resources; and
- Harmful fraditional practices — forced marriages, and female genital mutilation.
e Reporting allegations of sexual abuse and exploitation/ harassment and Gender-Based
violence through confidential reporting tfools. All allegations should be investigated, and
if these allegations are proven, strict disciplinary measures should be promptly taken.

Xl
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ESMP REPORT — EL MARJ WASTEWATER SYSTEM EXECUTIVE SUMMARY

Evaluation of Impact

existing infrastructure

Ensure the community GRM figuring in Section 6.1 is properly disseminated and
implemented.

Supervision: CDR

SO Project Activities Mitigation Measures LI Insiliuh?n.ql Cost Estimation
Impact N M E T D R L S Impacts Responsibility
e Trial pits should be executed along the network route to locate the existing infrastructure
components;
Sewer lines should be installed at least! 3 meters horizontally from and 0.3 meters lower
than existing water main lines;
Where the separation requirements cannot be met due to topography, inadequate right-
of-way easements, or conflicts with other provisions of these regulations, lesser separation
- is permissible if: Implementation: .
!Domoge fo the existing N'D H L S C R M - The water main and the sewer are located as far apart as feasible within the Low Conftractor Por"r - of consfruction
infrastructure conditions listed above: Supervision: CDR activities cost
- The water main and the sewer are not installed within the same trench; and
- The sewer line is appropriately constructed to prevent contamination of the water in
the main by sewer leakage.
No water main lines should pass through or come info contact with a sewer manhole; and
Ensure the community GRM figuring in Section 6.1 is properly disseminated and
implemented.
The CDR and PMU should ensure the properimplementation of the LAP and the grievance Implementation:
redress mechanism developed in the LAP (Section 6) in order to fairly compensate PAPs CDR  Expropriation
Property loss due fo ND M L L C H and address all complaints and grievances within an acceptable period of time and to Medium  Unit Part  of  construction
expropriation the satisfaction of the plot owners; and . activities cost
Ensure the community GRM figuring in Section 6.1 is properly disseminated and Supervision: CDR
. PMU/World Bank
implemented.
Disturbances to nearby Properly implement the mitigation measures proposed for dust and noise emissions and Implementation:
sensﬁnve receptors from ND M L S C R H fraffic; and . o . ' . ' ' Low Contractor PorT N of construction
noise and dust Ensure the community GRM figuring in Section 6.1 is properly disseminated and » activities cost
generation and traffic implemented. Supervision: CDR
The Project implementing agency — CDR — will ensure the compliance of the awarded Implementation:
Increased pressure on ND M LS C R H Confractor with the proposed waste management plan (refer to Section 5.11.2 above. Low Contractor Part of construction

activities cost

1Separation distances specified should be measured from the nearest outside edges of the facilities.

Xl
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EXECUTIVE SUMMARY

Source of
Impact

Health
Safety
Hazards

and

Project Activities

Potential risks fo general
health and safety of the
sites’ workers, nearby
residents, commuters,
and pedestrians

Evaluation of Impact

N M

N/D M

L

T D R L S

M C R M M

Mitigation Measures

Surround the construction areas with scaffolding nefs;

Provide sufficient lighting;

Prohibit keeping trenches unnecessarily open and install barriers to avoid falling and
tripping;

Fence off all construction sites to prevent unauthorized access, and the contactor must
take any other reasonable steps to prevent unauthorized access;

Provide site boundaries by installing suitable physical barriers (roadblocks, tape, fence,
etc.);

Mark excavation holes and openings with physical boundaries (barriers, tape or fence),
or cover them;

Store and stack work materials (such as pipes, manhole rings, and cement bags) in a safe
manner so that they cannot topple or roll over;

Tidily stack, protect and cover materials and equipment where necessary. Additionally,
ensure an adequate space for new materials to be stored in secured covered areas to
avoid damage, theft, and to protect these items from weather conditions.

Post material indicating the nearest police station and hospital with accident and
emergency facilities;

Keep machinery and vehicles passages clear;

Implement a speed limit of 20 km/h for vehicles arriving fo and leaving the constfruction
sites;

Provide workers with the appropriate PPE (goggles, dust masks, helmets, hearing
protection equipment, proper clothing, safety boots, etc.) and enforce their use;
Maintain the PPE (cleaning when dirty and replacement when damaged or worn out);
Training materials and toolbox talks should be offered to the workers in order to educate
and increase workers' awareness of potential hazards and work-related injuries. Arecord
of all safety meetings should be documented for the duration of each and should include
the date, topic, attendees, recommendations, and additional comments. Suggested
topics include:

- Personal Protective Equipment (PPE)

- Fire protection and prevention

- Electrical saofety

- Trenching and excavation safety

- Slips, frips, and falls protection/prevention, etc.

Safeguard security service providers in Lebanon include CIS Security Services, Protectron
Security, Security Flash Conftrol s.a.l. (SFC), Safeguard & Protection Company (SPC),
Security Engineering s.a.l., and Security and Services (SAS) along with others.

Ensure the availability of adequate loading and unloading space;

Keep walkways free of fripping hazards such as work materials, and debris;

If work involving the use of flammable materials is being carried out, prohibit smoking and
do not allow other work activities involving potential ignitfion sources to take place nearby;
Prohibit littering;

Avoid burning of materials on-site;

Provide easily accessible first aid kits at the active work site with the appropriate number
of materials given the number of workers on-site. The locations of the first aid kits must be
indicated to all workers;

Post adequate signs aft visible locations throughout the construction area indicating type
of operation, potential risks, and appropriate medical/ emergency action response;
Perform staff fraining about the fundamentals of occupational health and safety
procedures, and about handling hazardous material containers and related wastes;
Implement the required air emissions and noise mitigation measures listed in sections 5.5.2
and 5.4.2 respectively; and

Follow the technical note that provides guidance on addressing issues associated with
COVID-19, and proposes measures to minimize the risk of fransmission of COVID-19 related
to construction/civil works. The fechnical note is provided in Appendix F. Additional
COVID-19 considerations in construction/civil works projects recommended by the World
Bank are provided in Appendix G.

Residual
Impacts

Low

Institutional
Responsibility

Implementation:
Conftractor

Supervision: CDR

Cost Estimation

PPEs Prices/ person:
Overall ~12 USD

Boots ~100 USD

Helmet ~ 5 USD

PVC Gloves ~2 USD
Welding Gloves ~ 4USD
Goggles ~ 3 USD

Mask ~8 USD

Reusable ear plugs ~1.5
usb

Ear Muffs ~28 USD

First  Aid Kit (for 100
workers) ~200 USD
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EXTENSION OF WASTEWATER COLLECTION NETWORKS DRAINED TOWARD EL MARJ AND AITANIT WWTP
ESMP REPORT — EL MARJ WASTEWATER SYSTEM

Operation Phase Environmental and Social Management Plan

Evaluation of Impact Institutional
Source of Impact Project Activities Mitigation Measures Residual Impacts o Cost Estimation
N M E T D R L S Responsibility
Emissions
Ensure proper construction of the sewage network;
Ensure that aregularinspection and maintenance schedule is in place for the sewage
network to avoid blocked, broken or cracked pipes; and BWE and Part of operations
Air Foulodoremissions N/D L L L O R M M Establish an odor complaint grievance mechanism as a measure to allow Low concerned - P
. . . . . S I activities cost
implementation of timely and effective actions to minimize impacts from odors on Municipalities
downwind receptors.
Noise from  the Notify nearby residents of the networks maintenance plans and the expected
. duration prior o initiating the works, in conjunction with the concerned municipalities; BWE and .
. normal operation g ) . . Part of operations
Noise . NND L L L O R L L Avoid idling of equipment and the generator when not in use; and Low concerned -
and maintenance - : - h . . T S activities cost
activities Equip all internal combustion engine-driven equipment with intake and exhaust Municipalities
mufflers.
Proper operation and maintenance procedures for the sewage network including
replacing network portions with an expired design life;
Confinuous monitoring of any signs of overflows;
Ensure sewage network manholes are closed with proper lids to prevent blockages
from fallen bulky objects; and
Potential Prepare an Emergency Response Plan in case of sewer overflows due to clogs in sewer
Soil d G q contamination lines or ground subsidence. The Emergency Response Plan will most likely consist of BWE and Part of i
V\?l . C‘E round  com wastewater NND M L M O R M M diverting the existing sewage flow to ensure uninterrupted service during maintenance Low concerned orr 'T'o op?ro lons
ater kesources overflows and/or activities, by instaling a temporary bypass using flexible pipes, and a sump pump. An Municipalities =~ 9C'VIes €os
leakages Emergency Response team assigned by BWE (operator) must follow the established
Emergency Response Plan, and must have access to all sewer facilities, in order to
repair any component due to contingencies related to sewer overflows. In case of
overflow:
- Clean the sewer line to remove grease, grit, and other debris that may lead to
sewer overflow (in case of overflow due to clogging); or
- Replace sewer line and backfill around the manhole equally to prevent tipping.
and compact the fill (in case of ground subsidence).
Operation-and Implement the measures suggested in section 5.6.3.1 during maintenance activities;
maintenance- and BWE and Part of operations
Waste Generation related solid and N/D M L L O R M M . . . . . Low concerned activities cops’r
liquid wastes Prowo!e low toxic or environment-friendly (biodegradable) detergents for general Municipalities
generation cleaning purposes.
Depletion of Resources
Biological Proper management of liquid and solid waste generated by maintenance activities; BWE and Part of )
lologica Normal operation NND L L LO R L L Prevention of littering in the areq; Beneficial concerned art. ol - operations
Resources . o . S activities cost
Control hunting within the project area. Municipalities
Adopt a periodic maintenance schedule of power generators, as per manufacturer
Energy specifications, and maintain maintenance logs;
consumption Upgrade machines/equipment used for maintenance activities to more ener BWE and Part of operations
Energy Resources during ND L LS O R M L Por quip . S oy Low concerned - P
. efficient technology for the purpose of reducing consumption; and ST activities cost
maintenance . ) ) ) . Municipalities
activities Switch off all machines/ equipment or any other energy consuming appliances when

Other Impacts

not in use.
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Evaluation of Impact Institutional

Source of Impact Project Activities Mitigation Measures Residual Impacts
N

M E T D R L S Responsibility Cost Estimation

e Avoid maintenance works during peak traffic hours;
Increase in fraffic

durin e Display temporary traffic signals and signs to warn of hazards and provide directions BWE and Part of operations
Traffic g NND L LS O R M L especially on narrow one-lane roads; and Low concerned . P

maintenance S activities cost

works e  Coordinate with municipal police in case of need for road closure and rerouting to be Municipalities

able to carry out specific maintenance activities, preferably ahead of time.

Improvement  of

overall

socioeconomic

and

environmental
Socio-economic con@hons of P/l H L L O - H B - - - -

serviced

communities and

receiving

environment from

containment of

wastewater

PPEs Prices/ person:
. Provide. Worker.s with the opproprig’re PPE (goggles, dust masks, helmefs, hearing Overall ~12 USD

Potential  health protection equipment, proper clothing, safety boots, etc.) and enforce their use; Boots ~100 USD

and safety risks to e Post adequate signs at visible locations throughout the maintenance area indicating Helmet ~ 5 USD

operation and type of operation, potential risks, and appropriate medical/emergency action

maintenance response; PVC Gloves ~2 USD

workers and Prohibit keeping trenches unnecessarily open and install barriers to avoid faling and BWE ang 'Welding Gloves  ~

nigg¥riéi§epgor:; NND M L S O R L L fripping; Low concerned 4Ush

Eommufers' from e Fence all maintenance sites to prevent unauthorized access; Municipalities ~ Goggles ~ 3 USD
Health and Safety  maintenance e Store and handle chemicals (if any) as directed by their material safety data sheets Mask ~8 USD
Hazards works or  from and use the required PPEs; Reusable ear plugs

sudden overflows e Conduct regular training for workers about health and safety requirements; and ~1.5USD

or leakages e Implement the required ambient air emissions and noise mitigation measures above Ear Muffs ~28 USD

listed in sections 5.4.3 and 5.5.3 respectively. First Aid Kit (for 100
workers) ~200 USD

Improved  public

health conditions

from the proper P/l H L L O - H B - - - -

management  of

wastewater
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ESMP REPORT — EL MARJ WASTEWATER SYSTEM EXECUTIVE SUMMARY
Environmental and Social Monitoring Plan during Project Construction and Operation

itori Standards/Guidelines ituti
Phase Impact Parameters to Monitor Frequency Monitoring Location AEET C Sam.ples/ plogiotie X / ) Inshtuh?ngl MOoE Ref.
Points National/International Responsibility
Emissions
, . Workers'  respirato ..
' Workers' respiratory problems: oroblems: veorker?‘/ e MOE Decision 8/1, dated
* Recorded respiratory health monthly health records e Generators and  equipment 2001 (National Standards for
problems among workers Color of fumes from equipment Color of f ¢ stacks for color of fumes Environmental Quality Constructi
. Color of fumes from equipment and generators: daily (visual) * olor of Tumes rom ' erissions  at  generators  and (NSEQ)- Appendix 2-9 for ) onstruction
Air Pollutants . equipment and A 9 - tack i Site HSE officer = Manager/
and construction generators Generafors’ and equipment’s generators: stacks equipment  stacks  for  air stack emissions Contractors
e Emissions of Generators' and emissions:  before starting | S L and emissions, and ambient air quality e MoE Decision 52/1 — Section
construction equipment construction works and monthly eauibment’s at nearest receptors 14 for ambient air quality (af
afterward (visual) auie . receptors)
emissions: stacks
Three times daily during grading Constructi
and excavation isi i onstruction
Noise Leqg, Lmax, Lmin, L0 dB(A) . . Near sensitive receptors Depending on number of receptors MoE Qecmon No. 52/1 (Section Site HSE officer = Manager/
Once daily during concrete 10 (Noise Standards) Contractors
pouring and pipes laying
Decree No. 276lof 1933
(Provides guidelines related to
wastewater management and
disposal; related to the pollution Construction
Wastewater . Networks and septic tanks . . . caused by the discharge of . .
- Leakages Daily ; L Visual inspection C . Site HSE officer = Manager/
Generation (labor sanitary facilities) liquid waste, emphasizes the
- ; o Contractors
prohibifion of direct or indirect
wastewater discharges and
c waste  disposal info  water
-% streams)
..g o  Waste types
§ e Waste generation rates (kg or
fons/day) Law 80/2018 (ISWM Law)
Solid Waste Waste reused . Construction site (waste . Low No. 973 dated 1974 ) Construction
Generation | ® Waste transported for offsite  Daily storage) Daily records (Related to solid waste pollution; | Site HSE officer | Manager/
reuse/recycling followed by the application of Contractors
e Waste disposed of Decree No. 8735)
e Method and location of
disposal
Depletion of Resources
. . . Construction
Daily records
Eg(sa(r)%Zces f:%ilsun?”?ioangﬁowftel quanfifies Y Construction site Fuel and electricity bills - Contractor Manager/
P P Monthly report Contractors
Water consumption (m3/day) Construction
: Daily records uch
\Iéveczz)eurrces (install water meters fo calculate v Construction site Water bills - Contfractor  Manager/
\g;l;ﬁr;zblc;?nsumed per week if Monthly report Contractors
Other Impacts
e Number/ percentage of local Local workers: Before Contract Confract
Soci workers commencement and during = Construction site and at ¢ Employee records onirac odr, onirac o(;s,
ocio- ) e . concerne concerne
cconomic e Number of internal  and construction V\{OI’kS (mon’rhly)' sensitive receptors; e GRMrecords - municipalities, municipalities,
external grievances submitted/ Number of grievances: During = Workforce e Training records and PMU and PMU

resolved per month and the

construction works (monthly)
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ESMP REPORT — EL MARJ WASTEWATER SYSTEM EXECUTIVE SUMMARY
itori Standards/Guidelines ituti
Phase Impact Parameters to Monitor Frequency Monitoring Location AEET C Sam.ples/ plogiotie X / ) Inshtuht.)ngl MOoE Ref.
Points National/International Responsibility
duratfion for resolving these e Trainings on fopics related fo
complaints sexual abuse and
e Number of Sexual abuse and exploitation/harassment:
exploitation/ harassment before commencement and
training sessions, and number during construction works
of participants e Trainings on topics related to
e Number of Gender-Based GBV: before commencement
Violence (GBV) training and during construction works
sessions, and number of e Verify the age of applicants
participants and update records of labor
e Number of labors aged below registry during the recruitment
18 years process prior to the
commencement of
construction works and during,
especially when replacing
workers and when hiring new
ones.
e Proper PPE use
e Good housekeeping practices .
National Decree No. 11802
Health and ¢ Number, fype and cause of dated 2004  (Organizing
Safety accidents and injuries Continuous Construction site Accidents and health records prevention, public safety and = Site HSE Officer =~ Contractors
Hazards e Number of frainings addressing occupational health in  all
COVID-19  prevention, and institutions, as per the Labor Law)
number of COVID-19 cases
reported
National Decree No. 3057 dated = Workers,  Site
2016  which  defines and HSE Officer,
Monuments/objects found during . . . ) . . regulates the procedures = Contractor
Archaeology fhe works Daily Construction site Visual inspection followed by the DGA for and Confractors
preventive and rescue = Supervision
excavations. Consultant
Emissions
Decree No. 2761of 1933
(Provides guidelines related to
wastewater management and
disposal; related to the pollution
Wastewater Leakages/overflow Daily Networks Visual inspection gogsed by fthe dlsch.orge of Operator BWE
liguid waste, emphasizes the
prohibifion of direct or indirect
wastewater discharges and
waste  disposal  into  water
§ streams)
[ . Law No. 973 dated 1974
&  solid Waste e Quantity of sludge generated  During  network maintenance . . locgti Records of waste generation and @ (Related to solid waste pollution; o ; BWE
o Generation e Method of disposal activities antenance locations management followed by the application of perator
Decree No. 8735)
Other Impacts
Socio- Number of grievances submitted/ Durin operation hase and @ At sensitive receptors and ccc)ﬁire?:\cg’d BWE,
. resolved and the duration for 'ng P n P . pto GRM records WB OP 4.01 R concerned
economic . . maintenance activities maintenance locations municipalities, RO
resolving these complaints municipalities
and BWE
Public health | Number and cause of accidents During maintenance activities Maintenance locations Accidents records otional Degree . ]1802 Operator BWE
and safety during maintenance works 9 dated 2004 (Organizing P

prevention, public safety and
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Number of Samples/Monitoring Standards/Guidelines Institutional
Points National/International Responsibility

occupational health in all
institutions, as per the Labor Law)

Phase Impact Parameters to Monitor Frequency Monitoring Location MoE Ref.
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ESMP REPORT— EL MARJ WASTEWATER SYSTEM INTRODUCTION

1. INTRODUCTION
1.1 GENERAL OVERVIEW

Earth Link and Advanced Resources Development s.a.l. (ELARD) was awarded by the Council
for Development and Reconstruction (CDR) (the “Implementing Agency”) the development
of an Environmental and Social Management Plan (ESMP) and Land Acquisition Plan (LAP) for
the construction of sewage extension networks for 14 villages:

e Bouerij, Chtaura, El Mraijet, Jdita, Jlala, Makse, Taalabaya, Taanayel, Wadi Ed Delem,
Zebdol, Saouiri and the lower part of Qabb Elias that will connect to El Marj Wastewater
Treatment Plant (WWTP); and

¢ Baaloul and Qaraoun that will connect to Aitanit Wastewater Treatment Plant (WWTP)
that also services Machghara and Aitanit.

An ESMP was already prepared, submitted in January 2018 and approved for the Aitanit
Wastewater System (Baaloul and Qaraoun) under the same contract. This ESMP is prepared
for the El Marj Wastewater System to identify and assess possible impacts resulting from the
Project and to propose measures to minimize the significance of negative impacts and
maximize the benefits of positive ones. This document was prepared based on the
requirements stipulated in the Terms of Reference, Activity | on Environmental and Social
Management Plan — ESMP.

1.2 OBJECTIVES OF THE ESMP

The ESMP is an important decision-making tool to ensure that the environmental impacts of the
Project are identified and evaluated prior to its commencement and that appropriate control
measures are implemented in a timely manner.

The objectives of this ESMP study are to:

e |dentify applicable Lebanese legislations, policies, standards as well as infernational
agreements and freaties relevant to the Project;

e Provide a detailed description of the Project activities;

e Describe the environmental baseline conditions of the Study Area likely to be affected
by the proposed Project activifies;

e |dentify the nature and extent of any significant potential environmental and social
impacts be they positive (beneficial) or negative (adverse), temporary or permanent;

e Propose appropriate mitigation measures to minimize the significance of the idenfified
impacts;

e Develop an appropriate monitoring plan to ensure the implementation of the
proposed mitigation measures during construction and operation;

e Develop a robust Grievance Redress Mechanism (GRM) for workers and affected
communities; and

e Conduct and report on public consultation.

PREPARED BY ELARD 1
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ESMP REPORT— EL MARJ WASTEWATER SYSTEM INTRODUCTION
1.3 STRUCTURE OF THE ESMP

The ESMP report consists of the following sections:

e Infroduction;

e Institutional and Regulatory Framework;

e Project Descripfion;

e Environmental Baseline Study;

e Environmental and Social Impact Assessment;
e Grievance Redress Mechanism

e Public Participation;

e Environmental and Social Management Plan;
e References; and

e Appendices.

1.4 PROJECT PROPONENTS

1.4.1 The World Bank (WB)

The World Bank (WB) is providing financial assistance to the project through the CDR. The WB
responsibilities, in the context of this Project, are to:

e Provide technical support to the CDR and other relevant stakeholders as required to
ensure a reasonable implementation of the Banks' safeguards; and

e Supervise the implementation of the Bank's environment and social safeguards
through the implementation of the ESMP described in this document.

1.4.2 The Council for Development and Reconsfruction (CDR)

The CDR is the implementing agency on behalf of the Government of Lebanon which has
received financing from the WB foward the cost of the Lake Qaraoun Pollution Prevention
Project, which the Project — subject of this study — falls under.

By that, the CDR is leading the execution of the Project and provides procurement,
engineering and supervision services. The CDR shall ensure that the recommendations of this
ESMP study for El Marj Wastewater System are included in the Terms of Reference (TOR) of the
contractors executing the construction activities.

1.4.3 Engineering Consultant

Bureau Technique pour le Développment (BTD) has been assigned by the CDR to provide
engineering services to this Project and to prepare detailed engineering, Bill-of-Quantities and
tender documents for the implementation of the EI Marj Wastewater System. BTD shall
integrate the recommendations of the ESMP study into the detailed design, where the ESMP
shall become anintegral part of the tender documents. Additionally, the confractor is required
to prepare a Construction Environmental and Social Management Plan (CESMP) in line with
the ESMP of the tender documents that details how the contractor shall implement the
provisions of the CESMP. The CESMP must be reviewed and cleared by the CDR, MoE, and WB
before the commencement of construction activities.
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1.4.4 ESMP Practitioner

ELARD has been assigned by the CDR to act as the environmental and social safeguard
consultant for this Project. ELARD has prepared this ESMP in close coordination with the
Implementing Agency and other stakeholders.

1.5 BACKGROUND INFORMATION
1.5.1 Project Location

The Project is located in the villages of Bouerij, Chtaura, El Mraijet, Jdita, Jlala, Makse,
Taalabaya, Taanayel, Wadi Ed Delem, Zebdol and the lower part of Qabb Elias in the Zahle
Caza, and Saouiri which falls in the West Bekaa Caza, Bekaa Governorate of Lebanon. The
Project location is shown in Figure 1-1.
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1.5.2 Project Need and Objectives

One of the main components of The Lake Qaraoun Pollution Prevention Project is to improve
the collection of domestic sewage through the construction of new networks, rehabilitating
part of the old ones, and the establishment of new pumping stations where topographically
needed.

This includes, among otfhers, the construction of a sewage network and pumping statfionsin 14
villages in Zahle and West Bekaa Cazas divided into two main systems:

o El Marj Wastewater System (subject of this report): includes Bouerij, Chtaura, El Mraijet,
Jdita, Jlala, Makse, Taalabaya, Taanayel, Wadi Ed Delem, Zebdol, Saouiri and the lower
part of Qabb Elias connected to El Marjf WWTP; and

e Aitanit Wastewater System includes the villages of Baaloul and Qaraoun connected to
Aitanit WWTP that also services Machghara and Aitanit.

It should be noted that the Anjar/Majdal Anjar pumping station implementation is part of a
different project, while Bar Elias, Qab Elias and El Raouda pumping stafions are part of a project
funded by the Italian Government. These are the subject of other ESMP reports.
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2. LEGAL AND INSTITUTIONAL FRAMEWORK
2.1 INTRODUCTION

This section presents an overview of public and private institutional stakeholders relevant to the
Project, as well as applicable legislation, policies, standards and international treaties and
agreements setting the regulatory environmental requirements associated with the Project.

The objective is to ensure compliance not only with Lebanese environmental laws and
regulations, but also with the World Bank Safeguards Policies as well as relevant internationall
agreements of which Lebanon is signatory, and to observe non-statutory corporate standards
and good practice guidance.

2.2 INSTITUTIONAL FRAMEWORK RELEVANT TO THE ESMP STUDY

Various governmental institutions play a role in the permitting and supervision of the Project.
These include the Council for Development and Reconstruction (CDR), Ministry of Public Works
and Transport (MoPWT), Ministry of Environment (MoE), Ministry of Energy and Water (MoEW),
Ministry of Interior and Municipalities (MoIM), in addition to the Bekaa Water Establishment
(BWE).

At a local level, the Qaimagam of West Beqgaa District, Governor of Zahle the Union of Zahle
District Municipalities, the Union of Bekaa Al Awsat Municipalities, Union of Al Sahel
Municipalities, the municipalities of Bouerij, Chtaura, El Mraijet, Jdita, Jlala, Makse, Taalabaya,
Taanayel, Wadi Ed Delem, Zebdol, Saouiri and Qabb Elias are primary stakeholders in the El
Marj Wastewater System addressed in this ESMP report. The role of the different institutions with

a particular focus on environmental protection is summarized in Table 2-1.

Table 2-1 Public Administrations Concerned with the Protection of the Environment

Public Adminisiration Prerogatives

The CDR will lead the execution of the project components and
designate competent parties to implement them. The CDR will also
supervise the implementation of the Environmental and Social
Management Plan (ESMP) and will make sure that the
recommendations are included in the Terms of Reference (TOR) of the
contractors executing the construction actfivities.

The CDR will be also responsible for the needed land acquisition
procedures for the execution El Marj System. In addition to that, the
CDR will prepare the necessary reports to be submitted to the World
Bank. Finally, CDR submits reports to MoE periodically on CESMP and
OESMP implementation as needed.

Council for Development
and Reconstruction (CDR)
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Public Administration

Ministry of Environment (MoE)

Ministry of Energy and Water
(MoEW)/Bekaa Water
Establishment (BWE)

Ministry of Interior and
Municipalities (MoIM)

Ministry of Public Works and
Transportation (MoOPWT)

Litani River Authority (LRA)

Unions of Municipalities and
Municipalities

Prerogatives

MoE is the national competent authority responsible for the protection
of the environment in Lebanon.

MoE is responsible for reviewing the ESMP report for the Project and for
issuing the conditions for approval of the Project. Upon approval of
the ESMP, MoE is responsible to enforce and supervise the
implementation of the Environmental and Social Management Plan
(ESMP), through reviewing and approving the Construction
Environmental Management Plan (CEMP) and the Operation
Environmental Management Plan (OEMP) prepared by the contractor
and submitted by CDR and BWE respectively, imposing regular
reporting on their implementation by CDR (construction phase) and
BWE (operation phase) to monitor their proper implementation,
conducting regular audits/inspections during construction and
operation activities, pointing out non-compliances, and mandating
corrective action) as needed. Moreover, MoE is responsible for making
sure the environmental monitoring plan is being implemented by
requesting that CDR and BWE provide the monitoring results for the
construction and operation phases respectively in the periodic reports
to be submitted to MoE and verifying them.

The MoEW, through the Bekaa Water and Wastewater Establishment
(BWE), is responsible for wastewater and potable water management.
The MoEW will be responsible for approving the design of wastewater
networks, and other matters related to water resources management.

The BWE will monitor the implementation of the ESMP for the project
activities during the operation phase.

MolM  manages the affairs of Municipalities and Unions of
Municipalities, stops all kinds of infractions and violations, and oversees
local authorities’ affairs and operations.

According to Decree 13379/1998, the Directorate General of Roads
and Buildings of the MoPWT is responsible for the inspection of sewage
networks. Moreover, classified road networks fall under the MoPWT
authority. Consequently, it is important to coordinate with the MoPWT
when implementing the project.

LRA has overall responsibility for the management of the Litani River
and the Qaraoun lake. It shall oversee the implementation of this
project which contributes to the protection of the quality of the River
and the Qaraoun Lake.

The Municipalities and unions of municipalities will supervise the
implementation of the ESMP and particularly the ESMP
recommendations related to the activities of the current Project during
its operation.

Local road networks fall under the municipalities’ authority.
Consequently, it is important to coordinate with the municipalities
when implementing the project. The Municipalities and unions of
municipalities are responsible to manage complaints from local
residents and may be involved if complaints are received during
Project implementation.

2.3 RELEVANT LEBANESE REGULATIONS AND STANDARDS

2.3.1 Overview of the Legal Framework in Lebanon

The Lebanese Constitution represents the strongest legislative text in Lebanon and when in
contradiction with the Constitution, a proposed legislation(s) cannot be issued. International
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freaties/agreements rafified by Lebanon have the second priority in the Lebanese legislative
framework. The legal structure in Lebanon is shown in Figure 2-1.

[ Constitution ]
( International Treaties/ Agreements J
4 Laws: N

Laws are passed by the Lebanese Parliament. The Council of Ministers or deputies propose a project
of law that is discussed by the appropriate parliamentary committees prior to being promulgated in a
plenary parliamentary session. Environmental legislations are generally reviewed and assessed by the

Parliamentary committees dealing with Agriculture, Tourism, Environment, and Municipalities as well

\_ as Public Works, Transportation, Energy and Water, and Planning and Development. J
4 Decree Laws: A
In exceptional cases (like absence of the Parliament or non-respect of constitutional delays), the
President of the Republic can pass these decree laws which have the same legal standing and

\_ powers as laws.
4 Decrees: h

The Council of Ministers issues decrees that are usually proposed by a certain ministry. The Council of
State is consulted before the issuance of a decree to ensure that the latter does not contravene
\_ existing laws. )

Resolutions/ Decisions:

Ministers issue resolutions without the pre-approval of the Council of Ministers but after consulting the

L Council of State to ensure the integrity with existing laws. )

Figure 2-1 Hierarchy of Legislation in Lebanon
2.3.2 Synopsis of the Legislative Framework for Environmental Protection

Table 2-2 presents an overview of the main environmental legislations found in Lebanon
dealing with environmental permitting, the management of water resources, solid waste,
wastewater, as well as air quality.
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Table 2-2 Summary of Relevant Environmental and Social Legislations
Law / Decree Year E:-‘::if;ence Relevant Provisions
Environmental Legislations
- Creating a national Hima “profected area” in Kfarzabad, Zahle district, Bekaa governorate on the plots of the
Decision 152/1 2020 MoA LRA.
Specifying the measures and principles of application of the section of Decree 5606/ 2019 relating to
hazardous waste generators and their duties (procedure for declaring hazardous waste generation/
suspension of generation, withdrawal of generated hazardous waste, and periodic reporting.
- e Arficle 1: Hazardous waste generation reporting mechanism
Decision /998/1 2020 MoE e Arficle 2: Electronic database for hazardous waste generators
e Arficle 3: Permanent cessation of hazardous waste generation from facilities
e Article 4: Recall of hazardous waste from allocated storage facilities and/or treatment facility.
e Arficle 5: Reporting to the Ministry of Environment
Regulates the selection of proper wastewater treatment technologies and the construction and operation of
Circular 7/1 2019 MoE wastewater freatment plants for industrial and classified establishments. Refers to the Environmental
Safeguards for planned and existing activities developed by MoE/ EU/UNDP
The decree specifies the principles for sorting domestic solid waste at the source into three categories: organic
waste, recyclables, and inert waste.
Section 2:
Decree 5605 2019 CoM e Article3: Sources of Domestic Solid Waste
e Arficle 4: Composition of Domestic Solid Waste
e Arficle 5: Responsibility for waste sorting
e Arficle é: Separation of waste according to the suitable color
e Arficle 8: Sorting mechanism and its stages
The decree specifies the principles of management (sorting, storage, fransport, and disposal) of hazardous
waste.
Decree 5606 2019 CoM

Law 80

2018  Parliament

Section 2- Waste Generation and Transport; in specific chapter 1 (Articles 8:, 9, 10, 11 12,13, 14,15, 16, and 17)
defines the obligations of the waste generator

Intfegrated Solid Waste Management Law. It sets the framework for Integrated Solid Waste Management
based on the principles of Law 444/2002. It combines the ISWM draft law of 2006 with thermal freatment waste
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Law / Decree

Decision 45

Law 77

Law 78

Circular 7/1

Circular 9/1

Year

2018

2018

2018

2017

2017

Reference
Entity

MoE

Parliament

Parliament

MoE

MoE

Relevant Provisions

to energy plants to be constructed in big cities (Tripoli, Beirut, Saida and Jieh). The ISWM law includes the
following:

e Arficle 4: The sustainability principle

e Article 7: The principle of prevention of uncontrolled dumping, landfiling and burning of solid waste
e Article 8 : Polluter Pays Principle

e Article 31: Removal of illegal solid waste on private and public property

e Arficle 21: Sorting

Sets a new Integrated Solid Waste Management (ISWM) policy for Lebanon having the following targets:

Achieving 35% material recovery, 50% energy recovery and 15% sanitary landfilling by 2035;
Devolving to the municipalities the responsibilities of reduction, re-use, sorting at source in addition o
sweeping and waste collection. Municipalities will also be responsible for treatment and final disposal
in part or in whole based on environmentally and economically viable projects.
Creating sanitary landfills in Beirut, Mount Lebanon, North and South Governorates

e Building three interim storage plants for different types of waste including expired drugs, healthcare
waste (hazardous and non-infectious and those requiring special management)

The water resources law aims fo organize, develop, and protect water resources. It also aims to promote
sustainability by strengthening water establishments. It covers the following: Master plan for water resources
and water basins, preserving the quality of water, financial regulations of the water sector, sanitation,
compensation for pollution, management of public water ufilities, addressing natural hazards that can affect
the water sector, and violations and penalfies.

The law for the protection of air quality aims to protect ambient air quality by identifying, monitoring and
assessing, preventing and controlling air pollution resulting from anthropogenic activities. This excludes air
pollution caused by physical hazards, natural disasters, and occupational and indoor air pollution.

Integrated Solid Waste Management guidelines on the for Municipalities, Union of Municipalities,
Qaemmagams and Governors. It includes information regarding:

e Sorting at source
e List of establishments accepting recyclables
e Positive Environmental Impact related to sorting at source, and the scope of use of recyclables.

Preventing wastewater discharge into artesian wells. The MoE requests the MolM to ask all concerned parties,
especially municipalities and water establishments, to strictly prevent wastewater discharge into artesian wells
and to oblige all owners of bottomless artesian wells (3982l jg3dl ©I13) to close them within one month from the
date of issuing the circular; to avoid serious environmental and health damage caused by groundwater
pollution.
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Law / Decree Year Ref-erence Relevant Provisions
Entity
Law 63 2016 Parliament L|T0n|. Pollluf.lon Preyenhon Framework Law - Budgeting for the Implementation of pollution curbing projects in
the Litani River basin from source to mouth
Decree 3989 2016 CoM Dgygnohon ofan Enwronm.en.fol Police DgporfmenT WIT.hIn the I.v\lnl.sfry of Environment to regulate environmental
crimes and enforce penalties; and specification of their organization and mandates.
Decision 261/1 2015 MoE Defining the procedures for the review of scoping and EIA reports
Decision 262/1 2015 MoE Defining the procedures for filing and review of an objection on MoE Decisions related to ElAs
Decree 8157 2012 CoM Establishing the National Council for the Environment and specifying its mandates and organization.
Sets the EIA Procedures. It is under the Framework of the Environmental Law. It stipulates the EIA procedures
Decree 8633 2012 CoM . . A .
and regulations related to all development Projects that have a potential impact on the environment.
Decree 8213 2012 CoM Strategic Environmental Assessment of Policies, Plans and Programs in the public sector.
Environmental Compliance for Establishments Decree. According to this decree, industrial enterprises are
required to carry out an EA including an Environmental Management Plan (EMP) at the facility level and to
Decree No. 8471 2012 CoM execute the required mitigation measures in order to be eligible to apply for the Environmental Compliance
Certificate (ECC). The ECC is a three-year renewable certificate proving the adherence of the industry to
environmental standards and application of an environmental management system.
Decree 2275 2009 CoM Application Decree on the organization and mandates of the MOE, its divisions and departments.
Law on the Organization of the Ministry of Environment. The Law gives the Ministry of Environment the prerogative
Law 690 2005 Parliament | to set the standards and norms for the protection of coastal zone, riverbeds and different water resources taking
into account the protection of the environment and the conservation of its natural resources.
Decision 3/1 2005 MoE Environmental Guidelines for the establishment and operation of small-scale wastewater freatment plants.
Law 646 2004  Parliament = Construction Law — Amendment of the Decree-law 148/83.
Sets the framework for environmental protection. Provides the principles and rules for protecting different
environmental matrices (air, water, soil...) from pollution with wastewater, hazardous wastes, chemicals, and
noise, etc.; and specifies the penalties for violating environmental laws.
] e Section 1 (Basic Principles and General Provision)
Law 444 2002 | Pariament e Section 2 (Organization of Environmental Protection), paragraph 4 (Environmental Monitoring Mechanisms)
e Section 3 (Environmental Information System and Participation in Environmental Management and
Protection)
e Section 4 (Environmental Impact Assessment)
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Law / Decree

Decision 8/1

Decision 52/1

Law 64/88

Decree-Law 69

Decree-Law 68

Law 118

Decree 8735

Law 973/74

Decree 2761

Decree law 16 L

Year

2001

1996

1988

1983

1983

1977

1974

1974

1933

1932

Reference
Entity

MoE

MoE

Parliament

CoM

CoM

Parliament

CoM

Parliament

CoM

CoM

Relevant Provisions

e Section 5 (Environmental Protection)
e Section 6 (Responsibilities and Sanctions)

National Standards for Environmental Quality (NSEQ)

e Provides standards for stack emission levels and air pollutants emissions discharge limits from generators.
Appendix 1 (ELVs)- Tables 1 to 3) and Appendix 2-9 (minimum stack height for generators)

e Provides ELVs for wastewater discharged into different receiving media (sewerage system, surface water,
seq).

Specifying the National Standards for Environmental Quality (NSEQ) and the Environmental Limit Values (ELVs)

for air, water, and noise:

e Section 10 (Noise Standards)

e Section 14 (Ambient Air Quality standards)

Environmental protection against hazardous waste that could harm air, water, biodiversity, soil, and people;

states fines for activities that result in pollution and hazards to the environment and public health.

e Table 1 (specifies hazardous substances and non-hazardous waste).

Decree-law on urban planning.
Organizing drilling to extend lines of public services in roads.
lgizls9 Bylall B dsladl oledsl bghas we) yasdl JUiil padas
e Arficle 74: License for digging roads to extend public water pipes
e Article 51: Regulate traffic and public transport
Protection against pollution from solid and liquid waste (prohibiting the digging of wells for the disposal of raw

sewage, banning sewage infiltration from septic tanks and the use of unfreated sewage for the irrigation of
vegetables and some fruit tfrees), and assigning solid waste management to municipalities.

Relating to solid waste pollution; followed by application Decree No. 8735.

Provides guidelines related to Wastewater Management and Disposal; related to the pollution caused by the
discharge of liquid waste, emphasizes the prohibition of direct or indirect wastewater discharges and waste
disposal into water streams.

Mandates the establishment of buffer zones for the protection of all surface and groundwater resources from
any type of activity/potential source of pollution. Requirements for buffering are found in Decision 320/26.
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Law / Decree

Decision 320

Social Legislations

Decision 291/

Decree 3058
Decree 3057

Law 340 - Penal Code
(Abolishment of Article
522)

Decree 3791 (amending
Decree 7426 of
2012)

Law 293

Decree 8987

Law 37

Decree 11802

Year

1926 | Commission

2018

2016
2016

2016

2016

2016

2012

2008

2004

Reference
Entity

High

er

Mol

CoM
CoM

Parliament

CoM

Parliament

Mol

Parliament

CoM

Relevant Provisions

Related to the protection and use of water bodies belonging to the public domain.

Restricts a substantive number of jobs to Lebanese citizens in order to protect the workforce and reduce
unemployment. These consist of all jobs practiced by Lebanese citizens include filing, plastering, gypsum board,
iron, wood and aluminum profile installation and other decorative tasks. Engineering is also restricted to
Lebanese citizens.

On March 21, 2018, a clarification letter was issued by Mol regarding Decision 29/1, which states that Syrians
are allowed to occupy jobs in the construction sector that are not restricted to the Lebanese as per Decision
29/1 of 2018.

Integration of immovable heritage to private and public buildings and properties.

Defines and regulates the procedures followed by the DGA for the preventive and rescue excavations.

Abolishment of Article 522 of the Penal Code that exempts a rapist from punishment if he marries his victim.

¢ Set and apply the official minimum wage for employees and workers subject to the labor law and the cost
of living ratio.

e Raises the minimum daily wage to USD 20.

Law on Protection of Women and Family Members from Domestic Violence. Advances women's rights and
safety. Establishes important protection measures and related policing and court reforms.

Forbids the employment of adolescents and children under 18 years of age in jobs that pose a risk fo their
health, safety and behavior

Defines and regulates the protection and management of cultural properties.

e Organizing occupational safety, safety and health in all institutions subject to labor law

e Provides the general regulations for the prevention of occupational hazards and accidents, and the
promotion of health and safety in all industrial establishments subject to the Labor Law. These cover
prevention and safety, occupational health, the safe use of chemicals at work, as well as occupational
noise standards.
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Law / Decree

Law 207

Ministerial decree

Law 623
Decision 49/1

Law 58

Law 21

Labor law and its
updates

Year

2000

1998
1997

1997

1991
1990

1946

Reference
Entity

Parliament

MoC

Parliament
Mol

Parliament

Parliament

Mol

Relevant Provisions

Prohibits all forms of discrimination between men and women in the workplace concerning employment type,
remuneration, employment, promotions and raises, vocational training and attire.

Prohibits the illicit trafficking of cultural artifacts
Implementing penalties for vandalism of water, telephone and electricity infrastructure

Forbids the employment of adolescents and children under 18 years of age in non-industrial settings, unless a
medical examination proves them apt to perform such work.

Expropriation law which was modified later on by the Law enacted on 12/08/2006.
Ratification of the UNESCO convention for the protection of anfiquities.

Sets the framework and rules governing the relationship between employers and employees, including:

¢ Minimum age of employment: 13 years (if the candidate is in good health); subject to yearly medical
examinations until the age of 18.

e Minimum age for employment in industrial workplaces and tedious tasks and works requiring substantial
physical effort, or those posing health risks: 15 years

¢ Minimum age for employment on tasks and works that pose risks or hazards to health and safety: 16 years

e Employment record issued by the Ministry of Labor specific to every employee, comprising name,
nationality, employer name, photograph, specialty, health consultations, and dates of joining and leaving
each establishment.

e Working hours for employees under the age of 18 years: <o hours, including a one-hour break following 4
continuous working hours. Working hours must exclude the period between 7:00 pm and 7:00 am.

o Adolescent employees must be given a resting period of at least 13 consecutive hours between two
working shifts. Overtime work and work during breaks, on weekends and holidays are forbidden for
adolescents.

e Minimum vacation days for adolescents: 21 days following employment for a complete year; 2/3 of which
must be taken continuously.

e No gender discrimination is allowed in the workplace regarding work type, remuneration, employment,
promotion, training and clothing. Employment of women in industrial settings and other tedious and risky
works is forbidden.

¢ The right of women for a paid maternity leave (10 weeks according to the latest legislation)
e |tis forbidden to fire women during their maternity leave
o Maximum weekly working hours: 48 hours with a 1-hour break (mid-day)
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Reference . .
Law / Decree Year Entity Relevant Provisions

Working hours can be reduced based on the level of physical effort required by the job

e Right of employees to a confinuous 9-hour resting period during a working day

The right of employees for a continuous 36-hour break every week

e The right of employees hired since af least 1 year to 15 days of vacation per year, without the right of
employers to fire employees during their leave.

The right of employees to a paid occupational sick leave in case of occupational accident, the duration of

which varies based on the case.

High . . C . . o
Decision 225 1934 Commission Es‘r.ob.llshes a system for penalizing violations related to laws on ancient monuments and ruins and historical
buildings.
er
Law 166/LR 1933 | Parliament | Sets “the regulation of ancient monuments”.
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2.3.3 EIA Decree and Project Relevance to Environmental Protection Law

The EIA Decree No. 8633/2012 sets specifications and criteria for environmental standards and
requirements, principles, and measures necessary to assess the environmental impact of
development projects. The EIA Decree addresses the objectives of the regulation, definitions,
as well as various stages of the national EIA process such as screening, scoping,
implementation, and review of the EIA report, in addition to the period of validity, and the
appeal process. The EIA Decree also lists all the activities for which an EIA study or permit
condifions are mandatory, and those that require an IEE (refer to Appendices 1, 2 and 3 of the
EIA Decree). The main steps of the EIA Implementation Process in Lebanon are summarized in
Figure 2-2 as described in Appendix 9 of the EIA Decree.

DIAGRAM OF THE EIA SYSTEM

Project Idea

Screening Application filled by Owner|
A 4

Registering Screening
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Figure 2-2 Schematic Diagram of the IEE Licensing Procedure
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2.3.4 Relevant National Environmental Standards

The main legislative texts that stipulate environmental standards in Lebanon are listed in
Table 2-3. National emission and discharge standards were established by MoE in Decision 52/1
dated 1996 and later updated and complemented in the Ministerial Decision 8/1 dated 2001.
The relevant national standards are detailed in Appendix D and grouped into the following:

e  Ambient Air Quality and Stack Emissions
o Noise

¢ Wastewater Discharges and Treated Effluent Reuse.

Table 2-3 Relevant National Environmental Standards

Relevant Standards*

Ministerial Decision National Standards for Environmental Quality and Environmental

No. 52/1, MoE 291711996 Limit Values for Air, Noise, Water and Soil
Updates/complements Decision No. 52/1 by developing National
Ministerial Decision Standards for Environmental Quality (NSEQ) related to air
30/1/2001 @ pollutants and liquid waste emitted from classified establishments
No. 8/1, MoE : - .
and wastewater freatment plants into receiving water bodies for
both new and existing facilities.
2.4 INTERNATIONAL AGREEMENTS AND TREATIES

Lebanon has ratified 50 Infernational Conventions (48 actually in force). Those treaties and
conventions, which are most relevant to the proposed Project activities, are listed in Table 2-4.

Table 2-4 Ratified or Signed International Agreements Relevant to the Project
Agreement Objective Relevance to Project
Convention on Biological 1. To conserve b.IO|OgIC.O| §I|ve.r5|’ry; Protection and

. - . ; 2. To use biological diversity in a . L .

Diversity, Rio de Janeiro - . ) conservation of biodiversity
sustainable way; and . .

1992 during construction and

3. To share the benefits of biological

Rafified by Lebanon in 1994 diversity fairly and equitably.

operation activities
Convention to Combat
Desertification - 1994
Ratified by Lebanon in 1994

e Control land clearance
To combat desertification . o

and Project footprint size
The Framework Convention
on Climate Change, or

To achieve stabilization of
greenhouse gas concenirations in

Global Warming Convention
(UNFCCC)-1992

Ratified by Lebanon in 1994
The Kyoto Protocol — 1997

Ratified by Lebanon on
13/11/2006

Paris Agreement - Paris
Climate Conference

(COP21), part of the UNFCC —
2015.

the atmosphere in order to prevent
dangerous anthropogenic
interference with climate system

To reduce greenhouse gas emissions
in an effort to prevent
anthropogenic climate change

To reaffirm the goal of limiting global
temperature increase well below 2
degrees Celsius;

To establish binding commitments by
all parties to make “nationally

Reduce greenhouse gas
emissions from construction
and operation activities
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Agreement

Agreement  Entered into

force on October 2016.

Signed by Lebanon in 2016.
Not yet Ratified

Vienna Convention for the
Protection of the Ozone Layer
- 1985

Montreal Protocol on Ozone-
Depleting Substances — 1987
and its amendments
Ratified by Lebanon
between 1993 and 1999

International Labour
Convention No. 139, 120 and
136

Lebanon has ratified 50
International Labor
Conventions (48 actually in
force)

Convention on the Means of
Prohibiting and Preventing
the lllicit Import, Export and
Transfer of Ownership of
Cultural Property; Paris, 14
November 1970

Ratified by Lebanon in 1992

Convention concerning the
Protection of the World
Cultural and Natural
Heritage; Paris, 16 November
1972

Ratified by Lebanon in 1983

Objective

determined conftributions” (NDCs),
and to pursue domestic measures
aimed at achieving them;

To commit all countries to report
regularly on their emissions and
“"progress made in implementing
and achieving” their NDCs, and to
undergo international review;

To commit all countries to submit new
NDCs every five years, with the clear
expectation that they will “represent
a progression” beyond previous
ones;

To extend a mechanism to address
“loss and damage” resulfing from
climate change; and

To call for a new mechanism, similar

fo the Clean Development
Mechanism  under the Kyoto
Protocol, enabling emission

reductions in one country to be
counted toward another country’s
NDC.

To protect human health and the
environment from any activity that
modifies the ozone layer

Adopt measures to control human
activities found to have adverse
impact on the ozone layer

Prevent vocational risks ensuing from
cancer causing materials and tools
Deals with sanitation in offices

Protect workers against the risks of
intoxicatfion ensuing from benzene

To find means to protect cultural
heritage from the dangers of illicit
export and fransfer of ownership

To identify, protect, conserve,
present and tfransmit the cultural and
natural heritage fo future
generations

Relevance to Project

Regulate the use of ODS
(ozone depleting
substances)  during  all
phases of the Project

Protect workers’ health
and ensure proper
sanitation and hygiene for
base camps, work

environment and offices

Protection of any potential
cultural  properties and
natural heritage found in
the project sites
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2.5 WORLD BANK SAFEGUARD POLICIES AND EMISSION LIMITS

2.5.1 World Bank Safeguard Policies

In addition to the Lebanese laws and regulations, the ESMP and subsequent safeguard
instruments (e.g. ESIAs and ESMFs) should comply with the safeguards policies and procedures
of the World Bank-specifically OP/BP 4.01 on Environmental Assessment and Involuntary
Resettlement (OP/BP 4.12). Under the Bank’s safeguard requirements, El Marj Wastewater
System has been assigned an EA Category “B"” given the nature of the proposed activities
which will not have highly significant adverse environmental and social impacts.

Table 2-5 presents a synthesis of the Bank's safeguards policies and indicates which ones have
been triggered by project activities funded under El Marj Wastewater System.

Table 2-5 El Marj Wastewater System Applicable World Bank Safeguard Requirements

Yes If applicable, how might it apply

4! Environmental Assessment (OP/BP/GP 4.01

Environmental Assessment should be conducted for projects which fall under World Bank
Category B. OP 4.01 is triggered as the project could have impacts on the environment due
to site clearance, frenching, excavation, backfiling, grading, compaction and associated
civil works. To identify and manage potential adverse impacts on the environment from
project-funded interventions —such as those mentioned above- the borrower will prepare an
Environmental and Social Impact Assessment (ESIA)/ Environmental and Social Management
Plan (ESMP) for site-specific schemes/activities. Where ESMF is applied, the ESMP will need to
be prepared, approved, and disclosed before any construction works would start on the
ground.

V] Involuntary Resettlement (OP/BP 4.12)

The need for involuntary resettlement or land acquisition in specific subproject areas will only
be known during project implementation, when site-specific plans are available. Therefore,
subprojects will be screened for applicability of the resettlement policy and any subprojects
involving involuntary resettlement or land acquisition will only be approved after preparation
of aresetftlement plan acceptable to the Bank. Several issues will increase the complexity of
land acquisition, such as the lack of reliable land record systems, and the inability of people
losing land fo either document ownership or be physically present to make their claims for
eligibility. The safeguards framework will therefore include procedures for identifying eligible
project-affected people, calculating and delivering compensation, and mechanisms for
land dispute grievance redress.

OP 4.12 covers those persons affected by involuntary taking of land. The other social
dimensions including poverty impacts, gender, and civic engagement, etc. will be covered
by ESIA of site-specific subprojects. The site-specific ESMPs will include measures to minimize
and mitigate adverse social impacts, particularly on poor and vulnerable groups.

In view of this, the ESMP will address the requirements of the triggered poalicies.

Under the requirements of OP4.01, environmental screening enables project classification for
proposed projects into three main categories, depending on the type, location, sensifivity and
nature of environmental impacts.

e Category A: Significant adverse environmental impacts, broad, irreversible, major
resettlement.
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e Category B: The impacts are localized, short-term, and reversible and have no severe
effects on the environment. Simple and low/moderate cost mitigation measures will be
sufficient to restore the potential damage or keep it to the lowest possible.

e Category C: likely fo have minimal or no adverse environmental impacts.

As earlier explained, EL Marj Wastewater System has been classified as a Category B project.

In addition, due to the nature of El Marj Wastewater System activities, the General and Industry
Environmental, Health and Safety Guidelines (EHSGs), in particular the General Guidelines and
Sector Guidelines for Construction and Decommissioning should be used as appropriate2.

2.5.2 Environmental Assessment (OP 4.01)

For all projects financed by the Bank, environmental screening is conducted according to the
environmental impacts expected of the project, and all projects are assigned an
environmental category, A, B, C, or Fl, with a decreasing order of environmental impact
severity. The instfruments for this policy vary from a strategic environmental assessment,
environmental and social management framework, environmental and social impact
assessment, depending on the project specific circumstances. This project has been assigned
environmental category “B” since the environmental impacts are expected to be minimal,
during the construction phase, and can be mitigated via an environmental management
plan.

2.5.3 Involuntary Resettlement (OP 4.12)

Significant efforts are to be made in the design and screening stages of the construction phase
to avoid adverse impacts on people, land, property, including people’s access to natural and
other economic resources, as far as possible. The Resettlement Policy Framework (RPF) sets the
guidelines for the Resettlement and Compensation Plans (RAPs) that would have to be
prepared when any program investment triggers this policy. The RAPs would also have to be
approved by the Bank as a condition for a parficular municipality to have its construction
project financed.

2.5.4 Public Consultations and Disclosure Policy

Public Consultation: The Bank requires that stakeholder consultations be undertaken during
planning, implementation and operation phases of the project. Under the Bank's OP 4.01
Policy, for all Category A and B projects, during the EA process, the borrower consults project
affected groups and local non-governmental organizations (NGOs) about the project’s
environmental aspects and fakes their views info account. The borrower initiates such
consultations as early as possible. For Category A projects, the borrower consults these groups
at least twice: (a) shortly after environmental screening and before the terms of reference for
the EA are finalized; and (b) once a draft EA report is prepared. In addition, the borrower
consults with such groups throughout project implementation as necessary to address EA
related issues that affect them.

Disclosure: According to OP 4.01, for meaningful consultations between the borrower and
project-affected groups and local NGOs on all Category A and B projects, the borrower

2 See ifc.org/ehsguidelines
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provides relevant material in a timely manner prior to consultation and in a form and language
that are understandable and accessible to the groups being consulted.

For a Category A project, the borrower provides for the inifial consultation a summary of the
proposed project’s objectives, description, and potential impacts; for consultation after the
draft EA report is prepared, the borrower provides a summary of the EA’s conclusions. In
addition, for a Category A project, the borrower makes the draft EA report available at a
public place accessible to project-affected groups and local NGOs.

Any separate Category B report is made available to project-affected groups and local NGOs.
Public availability in the borrowing country and official receipt by the Bank of Category A
reports, and of any Category B EAreports, are prerequisites to Bank appraisal of these projects.

Once the borrower officially transmits the Category A EA report to the Bank, the Bank
distributes the summary (in English) to the executive directors (Eds) and makes the report
available through the Bank's external website. Once the borrower officially tfransmits any
separate Category B EA report to the Bank, the Bank makes it available through the Bank'’s
external website. If the borrower objects to the Bank's releasing an EAreport through the World
Bank External Website, Bank staff submit the issue of further processing to the Eds.

Approval & Disclosure of Instruments

“All safeguards instruments including the ESMF, ESIA, ESMP, RAP, etc. will be approved/cleared
by the World Bank and disclosed on the Bank's website as well as locally in a manner culturally
appropriate and in a language understood by all affected Persons and stakeholders. For any
changes made fo these documents, the same approval and disclosure process will be
followed".

2.5.5 WBG Emission Limits

Table 2-6, Table 2-7 and Table 2-8 present the WBG emission levels for ambient noise, effluent
discharges and ambient air quality.

Table 2-6 Indicative Limits for ambient noise

WB Ambient Noise Limits

One hour Laeq (dBA)
Receptor

Day (07:00- 22:00) Night (22:00 - 07:00)
Residential;

o . 85 45

Institutional; educational
Industrial; commercial 70 70
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LEGAL AND INSTITUTIONAL FRAMEWORK

Parameters/pollutant

Effluent pollutants threshold
(WB requirements)

pH 6-9 pH
BOD mg/! 30
COD mg/I 125
Total nitrogen mg/I 10
Total phosphorus mg/I 2
Oil and grease mg/I 10
Total suspended solids mg/I 50
Total coliform bacteria 400
(Most Probable Number/100 ml)
Table 2-8 Indicative limits for air quality (WB Requirements, ug/m3)

Exposure period

Carbon monoxide CO pg/m3

Sulfur dioxide SO2 pg/m3
Nitrogen oxides NOx ug/m3
Particulates PMio ug/m3
Particulates PMa2.s ug/m3
TSP ug/ms3

Ozone

Ambient air pollutants threshold

1-hour

N/A
N/A
200

N/A
N/A
N/A
N/A

8-hour 24-hour 1-year
N/A N/A N/A
N/A 125 N/A
N/A N/A 40
N/A 150 70
N/A N/A N/A
N/A 230 80
160 100 N/A
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3. PROJECT DESCRIPTION

This section describes the proposed Project and its different components to a level of detail
commensurate with the available data at this stage of design. The term Project refers to the
proposed El Marj Wastewater System, namely in the villages of Bouerij, Chtaura, El Mraijet,
Jdita, Jlala, Makse, Taalabaya, Taanayel, Wadi Ed Delem, Zebdol, Saouiri and lower Qabb
Elias — subject of this ESMP report.

3.1 EXISTING WASTEWATER MANAGEMENT SYSTEMS

With the exception of Saouiri village that discharges its wastewater into cesspools, the
remaining 11 localities are connected to the municipal wastewater network which covers
between 40% and 90% of the building units as shown in Table 3-1. Collected wastewater is
mostly discharged into water bodies and diverted downstream to irrigatfion canals.

Table 3-1 Wastewater Network Coverage and Discharge Location in the 12 Localities
Locality Wastewater Network Coverage (%) Discharge location
Bouerij 51 Makse River
Chtaura and Jlala 93 Chtaura River
El Mraijet 87 Makse River
Jdita 80 Chtaura River
Makse 59 Makse River
Qabb Elias and Wadi Ed Delem 85 El Siyade River
Saouiri 0 Cesspools
Taalabaya 90 Berdaouni River
Zebdol 43 Chtaura River

The proposed EI Marj WWTP is located between El Marj and Qabb Elias localifies, with
approximate coordinates of 33°44'38.79”"N and 35°50'46.41"E, as shown in Figure 3-1. The
WWTP is designed to operate at an average flow of 43,200 m3/day and on a peak flow of
86,400 m3/day. The treated effluent will be discharged into the Litani River.

The WWTP consists of the following units:

¢ Two mechanically-operated fine screens, and one by-pass manually-operated fine
screen where large solids are retained and collected manually to garbage bags;

e Two Sand/grit/grease and oil removal tanks;

e Influent lift station with seven (six duty and one standby) submersible pumps in phase
1, and another seven (six duty and one standby) submersible pumps in phase 2;

e Four primary clarifiers;

e Four anaerobic tanks with two submersible mixers per tank, eight anoxic tanks with two
submersible mixers per tank, and four Aerobic tanks. These biological tanks are utilized
to maintain a desired bacterial mass;
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e Four secondary clarifiers;

e Two chlorine contact tanks;

e Fourraw sludge thickeners;

e Four aerobic sludge digesters;
e Four belt filter presses;

e Four GAC filters to eliminate the odor emissions: two will be installed in the pretreatment
building, and two in the sludge dewatering building.

¢ —

Legend

& EiMar WWTP

& Litani River

THaouch El Sayade

Litani River

STall EI*Akhd
Google Earth g &

Figure 3-1 El Marj WWTP Proposed Location - Aerial View
3.2 PROPOSED WASTEWATER MANAGEMENT SYSTEMS

The proposed El Marj wastewater system includes the construction of 321.52 km of additional
sewer lines (gravity lines and one force main). The additional sewer lines in Bouerij, Chtaura, El
Mraijet, Jdita, Jlala, Makse, Taalabaya, Taanayel, Wadi Ed Delem, Zebdol, and the lower part
of Qabb Elias and part of Saouiri will be constructed within the public domain along the existing
roads Right-of-Way. The remaining sewer lines and the force main in Saouiri will be located on
private lands. The following sections present the proposed wastewater management systems
specific to each of the above-mentioned localities.

3.2.1 Construction Works in the Localities

Construction works in the 12 villages will comprise of:

o Atotallength of 319.42 km sewer lines (including house connections) made up of either
unplasticized Polyvinyl Chloride (UPVC), Glass Fiber Reinforced Plastic (GRP), Glass
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Reinforced Epoxy (GRE), or concrete as gravity sewer lines with a diameter ranging
between 150 mm and 1,000 mm.

e A force main laid over a 2.1 km asphalt road, constructed from either Ductile Iron (Dl)
lines or GRP lines of 300 mm in diameter. Alignment of the proposed sewer lines in the
village of Saouiri is shown in Appendix A of this report.

The locations of the proposed sewer lines are shown in Figure 3-2 and Appendix A.
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Figure 3-2

Map Showing the Proposed Sewer Lines?

3 Anjar/Majdal Anjar pumping station implementation is part of a different project, while Bar Elias, Qab Elias and El Raouda pumping stations are part of a project funded by the Italian Government. These are the subject of other reports.
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3.3 CONSTRUCTION PHASE
3.3.1 Main Construction Activities

Activities involved in the site preparation and construction works of the proposed additional
sewer lines in the 12 localities are:

e Site clearance

e Excavation

e Backfilling

e Pipe works

e Concrete works

e Plastering

¢ Waterproofing

o Metal works

e Testing and commissioning
¢ Road reinstatement.

3.3.2 Main Construction-related Materials

The main potential construction-related materials associated with the construction of the
proposed additional sewer lines are listed in Table 3-2. These have been exiracted from the
Bill-of-Quantities prepared by the Engineering Consultant.

Table 3-2 Main Construction-related Materials Associated with the Sewer Lines
Construction Activities

Construction-related Materials Associated with the Sewer Lines Quantity

Construction Activities (Unit of measurement)
Pipeworks 321,520 m*
Sand or gravel bedding and surrounds 210,327 m*
Reinforced concrete bedding and surrounds 15,732 m*
Concrete manholes 6,299 units
Manhole covers and frames 6,303 units
Concrete works 255 m3

Asphalt for reinstatement of paved roads including base, sub-base

: 270,549 m?
and wearing courses

* As per BoQ, materials provided in linear meters and not quantities or volumes

Sourcing of raw materials will be from duly permitted sites; these have not yet been defined
and will be defined once the contractor is selected.

3.3.3 Construction Schedule of Main Activities

The overall duration of construction activities for the proposed Project is 30 months, and is
detailed per activity in Table 3-3.
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Table 3-3 Proposed Construction Schedule for the Installation of Additional Sewage
Networks

Activity (Dr::::ltfl::)
Mobilization, materials delivery to site 1.5
Excavation, sand bedding, pipe laying, hydro-testing, backfiling, and reinstatement 5.5
Installation of additional sewer networks 19
Testing and commissioning 4
Total Period 30

3.3.4 Construction Equipment

Equipment and machinery employed at a typical construction site where the proposed works
are executed are presented in Table 3-4 below. Nevertheless, the count of equipment and
machinery to be used is not available at this stage. The awarded Contractor shall provide this

at a later stage.

Table 3-4

List of Construction Equipment and Machinery

Equipment/Machinery
Air compressor

Asphalt spreader/paver
Backhoe loader

Bench Saw

Bulldozer

Circular Saw

Compressor

Concrete mixer truck

Drill

Dump truck

Excavator Truck (Poclain)
Fuel tanker

Grinder

Ground excavation dozer
Hole Cutter

Jack hammer

Leveling ground grader
Mobile Concrete pump
Mobile Crane

Pick Up

Plate compactor
Pneumatic breaker (Breaking hard ground)

Rock Breaker (Jack Hammer)
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Equipment/Machinery
Roller compactor
Shovel Truck

Water tanker

Welding machine

3.3.5 Power Supply and Energy Consumption

For each construction site, the needed electricity will be supplied by Electricité Du Liban (EDL),
if possible and private generators as needed. Details regarding the capacity of the generators,
fuel consumption for the generators, equipment and machinery, and construction site fuel
storage tanks are not available at this stage.

3.3.6 Water Supply

Water during construction will be needed for concrete batching activities, hydro-testing,
compaction, dust suppression, and daily domestic use of workers. Water tankers will supply
water from providersin the area. Water will be stored in plastic tanks onsite. Water consumption
quantities are not available at this stage and will be estimated by the selected Contractor at
a later stage.

3.3.7 Wastewater Generation

Wastewater generated during the construction phase will consist mainly of hydro-test water
(for the hydraulic testing of pipes), concrete washout water, and domestic wastewater (onsite
temporary toilets, lavatories, etc.). Wastewater will be either collected and discharged af the
nearest existing manhole connected to the sewage network, or collected into an onsite
temporary septic tank that will be regularly emptied by service providers in the area.

3.3.8 Solid Waste Management

Domestic solid waste generated during this phase will be disposed of along with the municipal
solid waste stream generated in the Project area, collected by the municipalities of the 12
concerned localities.

Construction and demolition waste that cannot be reused onsite will be appropriately
disposed of at alocation approved by the involved municipalities and MoE. Hazardous wastes
(oil, grease, bitumen, chemicals, etc.) will be stored and disposed in coordination with the
concerned municipalities and the MoE. No waste will be left on-site after the completion of
construction works, and onsite waste burning will be prohibited.

3.3.9 Manpower, Transportation, and Security

The number of workers needed varies depending on the construction activities. The average
manpower forecast required for the execution of works is not available at this stage. The
selected contractor shall decide on the team size, number of workers of different categories,
their functions/ roles, and the schedule and shifts.
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There is sfill alack of data on the location of the labor camp —if any — at this design stage. Due
to the considerable number of foreign nationals living in the Bekaa region who already work
in the construction sector, it is likely that workers will be already living near the project areas,
and thus no labor camp will be needed. However, two site offices, including a meeting room,
a kitfchen and a restroom wiill be set up at the project site for site engineers and supervisors
(contractor/ consultant), as well as space for parking equipment and vehicles. Additionally,
access fo restrooms will be provided for workers during the construction phase. Occupational
Safety and Health Administration (OSHA) recommends providing one (1) unit for every 20
workers on site. As for drinking water, since it is likely that workers will be hired from the areq,
the Contractor might agree with them on either a daily or a monthly fee, and they would be
in charge of their food and beverage expenses, as is often the case.

Transportation of construction materials and wastes, and laborers, will be carried out by the
awarded Contractor in conformance with the applicable laws and regulations related to road
and public safety.

Construction sites will be secured from public access and frespassing by proper fencing and
delineation of sites, installation of warning boards, and appointment of onsite guards.
Additionally, a Project sign will be installed on site upon commencement of works displaying
the Project name, implementing agency, assigned contractor, funding organization, and
information on the GRM.

3.4 OPERATION PHASE

During the operation phase, operation and maintenance teams of the BWE will carry out day-
to-day activities of the wastewater network.

3.4.1 Wastewater Management

Under the normal operating and maintenance conditions of the sewage networks, no
wastewater is expected to be generated. Nevertheless, faulty operation and maintenance
practices or sudden malfunctioning in the sewage collection lines is expected to result in raw
wastewater overflows. This might result in the generation of foul odors and bases for vector
breeding - if not promptly resolved.

3.4.2 Solid Waste Management

Solid wastes will be generated during maintenance works involving the repair of sewer
pipelines — mainly wastewater/ sludge residues. Such wastes will be disposed of in El Marj WWTP
in coordination with the concerned municipalities and the BWE.
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4. ENVIRONMENTAL AND SOCIAL BASELINE

This section establishes the baseline environmental and social conditions within the designated
Study Area. Aspects considered cover the physical, biological and socioeconomic
environment. For this purpose, published documents were reviewed and analyzed in order to
define the characteristics of the existing environment and the projected future environment
assuming the non-implementation of the Project.

The desk study involved a review of the published literature, reliable Internet sources and
available satellite images of the Project Area. Information on the area was verified and
supplemented through an environmental baseline field investigation. The field survey was in
the form of a walk-through along the proposed Study Area.

The results of the field and desk surveys were documented through maps, photographs and
text describing the existing state of the environment prior to the construction of the proposed
Project.

4.1 PROJECT BOUNDARIES

The proposed Project extends within the villages of Bouerij, Chtaura, El Mraijet, Jdita, Jlalq,
Makse, Taalabaya, Taanayel, Wadi Ed Delem, Zebdol, Saouiri and the lower part of Qabb Elias,
in the Caza of Zahle, in the Bekaa Governorate of Lebanon (Figure 3-2). The additional sewer
lines in all localities, except for part of Saouiri, will be constructed within the public domain
along the existing roads Right-of-Way. The remaining sewer lines and force main that will be
constructed in Saouiri will be located on private lands. Affected plots, their total areas, and
areas needed for expropriation for the construction of the sewer lines in Saouiri are presented
in Table 4-1. Additionally, plot /2070/ is state-owned by the Gol, and thus land acquisition of
this plot will be through the process of designation, whereby 28 m2 out of the 27,317 m2require
acquisition.

A Land Acquisition Plan (LAP) has been prepared for the project, where all property to be
expropriated has been identified and assigned a monetary value based on the assets that will
be affected. Project affected persons (PAPs) have been consulted, and plot owners will be
compensated based on replacement cost of land, tfrees and physical structures that will be
affected. The LAP report was submitted to CDR and the World Bank on October 10, 2019, and
can be referred to for additional details regarding land acquisition.

Table 4-1 Affected Plots and their areas in Saouiri
Plot Number Plot Area (m2) Expropriation Area (m?2)
/506/ 1,225 288
/510/ 4,934 216
/511/ 4,308 65
/512/ 4,461 65
/513/ 5,957 74
/514/ 11,496 72
/560/ 7,319 18
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Plot Number Plot Area (m2) Expropriation Area (m2)
1559/ 8,447 66
/2130/ 2,019 17
/558/ 7,201 41
/517/ 3,988 37
/518/ 3,161 36
/519/ 3,473 40
/520/ 6,927 96
/521/ 10,327 165
1522/ 3.351 51
/523/ 1,539 119
1524/ 7,477 85
1527/ 4,712 8
/2131/ 2,549 9
/2158/ 4,277 14
12159/ 1,927 8
/550/ 4,026 12
1549/ 10,836 63
/548/ 9,543 64
/541/ 3,143 274
1954/ 5,860 347
1947/ 22,091 255
12405/ 1,363 137
12404/ 1,303 60
/2406/4 2,557 2,557
/1714/ 1,179 56
N717/ 3,653 96
/1718/ 1,650 82
11719/ 3,046 137
/1720/ 1,462 143
/1726/ 2,553 69
/1725/ 4,739 128
/1724/ 2,776 70
/1742/ 4,388 438
12195/ 5,563 241
/1739/ 563 2
/1738/ 1,549 47

4 Plot /2406/ consists of a road constructed for allotment purposes (j13 a:.b); the entire plot will be expropriated for
construction of the network
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Plot Number Plot Area (m2) Expropriation Area (m2)
1747/ 5,962 72
/1753/ 7,647 29
1737/ 895 101
/1117 5,642 318
/110/ 8,455 282
/109/ 1,415 268
/108/ 10,215 296
11652/ 16,805 215
11656/ 16,261 160
/1657/ 7,170 121
11672/ 7.898 505
11682/ 1,362 269
Total 294,645 9,504

4.2 PHYSICAL ENVIRONMENT
4.2.1 Climate and Meteorology

Climatic and meteorological data for the year 2017 were obtained from the Lebanese
Agricultural Research Institute’s (LARI) two stations that are in proximity to the study area: Houch
Aammiq and Barr Elias stations.

4.2.1.1 Temperature

The Study Area is characterized by hot, dry summers and relatfively cold, wet winters. Average
Minimal and Maximal temperatures recorded between January 2013 and December 2017 are
represented in Figure 4-1. Average monthly temperatures recorded at Houch Aammiq stafion
ranged between a minimum of -2.2°C in January 2015 and a maximum of 38.2°C in July 2017.
Average monthly temperatures ranged between a minimum of -2.7°C in February 2017 and a
maximum of 36°C in July 2017 at Barr Elias station.
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Figure 4-1 Monthly Average Maximum and Minimum Temperatures (2013 - 2017)
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4.2.1.2 Precipitation

The monthly precipitation in the project area is shown in Figure 4-2. The highest precipitation
recordings (30.8204.8 mm and 26.487.2 mm) are observed in December January 2016 and
January 2013 in Houch Aamiqg and Barr Elias and Houch Aamig stations respectively. A rainfall
map of the study area is provided in Figure 4-3, showing the average yearly precipitation in the
study area ranging between 800 and 1,000 mm/year.

PREPARED BY ELARD 32



EXTENSION OF WASTEWATER COLLECTION NETWORKS DRAINED TOWARD EL MARJ AND AITANIT WWTP CDR

ESMP REPORT— EL MARJ WASTEWATER SYSTEM DESCRIPTION OF THE ENVIRONMENT

250
2013 2014 2015 2016 2017

200

(mm)

150

itation

ipi
=
o
o

Prec

\

‘L h Lad A

A ~°’ DN N R B B N N I
A o Q ~\ XL X Y L & & & &Y KN YL
@’b @’b N (_)Q/ $O \'Z} @’b @’Z} N 132 éo \’b @’b @’b N 32 $0 \° @’b @’b N 32 $0 2 @’b @’b N 132 $O

50

—f— Haouch Aammiq —a&— Barr Elias
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Figure 4-3 Rainfall Map of the Study Area
Source: Plassard, J., 1972

4.2.1.3 Wind

The monthly average and maximum wind speed at Houch Aammiqg Station is shown in
Figure 4-4, with an average speed lower than 1 m/s, and a maximum speed varying between
1.9 m/sec and 3.1 m/sec. The Project area is predominated by the northwesterly and
southwesterly winds most of the year. The wind rose is shown in Figure 4-5.
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Figure 4-5 Wind Rose for Project Area

4.2.1.4  Humidity

Average relative humidity ranged between 1.74% and 91.18% throughout the period from
January 2013 to December 2017 as recorded in the Haouch Aammiq station, whereas it

ranged between 47.01% and 90.57% as recorded by Barr Elias station. Observations are
illustrated inFigure 4-6.
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Figure 4-6 Monthly Relative Humidity at Houch Aammiq and Barr Elias Station (2013 - 2017)
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4.2.2 Ambient Air Quality

Air pollution is defined as the modification of the natural characteristics of the atmosphere by
any chemical, physical or biological contaminant such as Particulate Matter (PM), Carbon
Monoxide (CO), Ozone, Nitfrogen Dioxide (NO2) and Sulphur Dioxide (SO2) (WHO, 2011).

Sources of pressures on ambient air quality in Lelbbanon can be a result of natural phenomena
or anthropogenic activities such as transportation (vehicles), energy production (power plants,
private generators and gas stations), industrial manufacturing processes, construction, quarries,
fireworks, burning fires, open dumping and wars (MoE/UNDP/ECODIT, 2011). The impact on
health from urban air pollution in Lebanon is estimated to cost $145 million/year (0.87% of the
GDP) (IPT Energy Center, 2016).

The transportation sector is one of the leading sources of air pollution in the country where
private cars are excessively used by the Lebanese population for daily commuting. Fuels and
lubricants used in vehicles are a major source of Particulate Matter (PM), Sulphur Dioxide (SO2),
Nitrogen Oxides (NOx), Carbon Monoxide (CO), and carbonyls emissions (Afif et al., 2009;
Kouyoumijian and Saliba, 2006; Moussa et al., 2006; Saliba et al., 2006, 2007). Those air pollutants
are identified for the risk they represent through long-term or short-term exposure, for their
foxicity, or even for their environmental interference.

The recorded concentrations of coarse particulate matter (PMio) and fine particulate matter
(PM2s) in the city of Zahle are 40 uyg/m3 annual mean and 33 pg/ms3annual mean respectively
(WHO, 2016). These exceed the recommended annual average of PMio and PMas
concentrations which are 20 ug/ms3 and 10 ug/m3 respectively (WHO, 2018). The literature
review revealed a lack of ambient air quality data for the Project area. Since the Project area
isrural and the Projectislocated in the villages of Bouerij, Chtaura, El Mraijet, Jdita, Jlala, Makse,
Taalabaya, Taanayel, Wadi Ed Delem, Zebdol, Saouiri and the lower part of Qabb Elias in
proximity to residential areas, the main potential sources of ambient air pollution is mainly due
to the presence of solid waste open dumps (especially when waste is open burned) and
WWTPs that results in the release of VOCs and other gaseous pollutants such as methane,
ammonia, and hydrogen sulfide; in addition to agricultural activities involving the use of
pesticides, traffic (knowing that the study area is not congested), and private power
generators.

4.2.3 Noise

The literature review revealed a lack of noise data for the Project area. No background noise
measurements were taken during the conducted field investigations (as per the contractual
agreement).

4.2.4 Biological Environment

4.2.4.1 Flora and Vegetation Cover

The proposed network extension is located between two Key Biodiversity Areas (KBAs) as shown
in Figure 4-7; these KBAs comprise Important Bird Areas (IBAs) that are also important receptors.
The Sannine-Rihane slopes and heights KBA (which also includes the core zone of the Shouf
Biosphere Reserve - SBR) is o the west of the network (Figure 4-8) and the upper Litani KBA is to
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the east of the Network. Parts of the proposed networks protrude into these KBAs and IBAs,
especially the Sannine-Rihane KBA. In addition, parts of the network in Wadi Ed Delem, Qabb
Elias and Mazraat El Mehgane fall within the buffer and the transition zones of the SBR. Another
part of the network (Majdel Anjar) is located at the edge of the Upper Litani River KBA.
Furthermore, the proposed network reaches a point that is around 80 meters away from the
Anjar Hima to the east; the nearest point is also 1.7 km away from the Kfarzabad Hima (Figure
4-9). However, no threatened or endangered plant species were observed in the proposed
sites.
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The proposed locations for the sewer lines consist of the existing road network in all the villages
except Saouiri, where no natural environment/landscape exists. Therefore, these sites have no
ecological value.

As for the sewer lines in Saouiri vilage, some of the sites have no or low ecological value in
respect to biodiversity since they are abandoned/degraded lands. The lands comprising frees

have medium ecological value due to the presence of planted trees, as shown in Table 4-2.

Table 4-2

Land Use, Biodiversity and Ecological Value of Proposed Sites

Plot
No.

/506/
/510/
/511/
1512/

/513/

/514/

1560/
1559/

/2130/

/558/

/518/

1519/

1520/

1521/
1522/

1523/

1524/

1527/
/2131/
/2158/
12159/
/550/

Existing Land Use

Building
Building
Building
House

House

None

None
Land with bare apple frees

House shared with plot
/558/

House shared with plot
/2130/, almond tree and
other bare trees

None

None

None

None

None
None

House/ seasonal plants
(water melons)

House/ seasonal plants
(water melons)

None
None
None
None

None

Fixed Assets to be Removed

None
None
None
None

Constructed rock wall of 12 m
length and 1.2 m height

Constructed rock wall of 12 m
length and 1.2 m height

None

None

None

None

Constructed rock wall of 12 m
length and 1.2 m height

Constructed rock wall of 16 m
length and 1.2 m height

Constructed rock wall of 19 m
length and 1.2 m height

Constructed rock wall of 36 m
length and 1.2 m height

None
None

None

None

None
None
None
None

None

Ecological value

None
None
None
None

None

None

None
None

None

None

None

None

None

None

None
None

None

None

None
None
None
None

None
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Plot
No.

1549/
1548/
1541/
1947/
1954/
/2405/
12404/

12406/

/1714/

1717/

1718/

1719/

/1720/

[1726/

11725/

[1724/

1742/

12195/

1739/

/1738/

1747/

/1753/

Existing Land Use

None
None
None
None
Vineyard
None

None
Private road

House

Land with olive, plum and
fig frees

Land with olive, almond
and fig frees

Land with olive, plum and
fig frees

Land with olive, plum and
fig frees

None

Land with olive and
pomegranate trees

None

Land with olive, fig and
cherry frees

Land with fig and cherry
frees

None

Land with almond, olive,
pomegranate and apple
frees

Land with olive and apple
frees

None

Fixed Assets to be Removed

None
None
None
None
None
None
None

Private road that requires
expropriation.

Concrete wall

Nine medium sized olive trees
One medium sized plum tree
One medium sized fig free

Three medium sized olive trees
Two medium sized almond trees
Two medium sized fig trees

One medium sized olive tfree
One medium sized plum tree
Seven medium fig frees

Twelve medium sized olive frees
Eleven medium sized plum trees

None

Six medium sized olive trees

Two medium sized pomegranate
frees

None

Four medium sized olive frees
Seven medium sized fig trees
Five medium sized cherry trees

None

None

Two medium sized almond trees

Eight medium sized pomegranate
frees

Two medium sized olive trees
Three medium sized apple trees

Ten medium sized apple trees
Nine medium sized olive trees

None

Ecological value

None
None
None
None
Low

None

None
None

None

Medium

Medium

Medium

Medium

None

Medium

None

Medium

Medium

None

Medium

Medium

None
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:llgi Existing Land Use Fixed Assets to be Removed Ecological value
i i Two medium sized olive trees
11737/ Land with olive and plum . ; Medium
frees One medium sized plum tree
/111/ None None None

Eight medium sized olive trees
Land with olive, plum, fig Three medium sized plum trees

MO ong cherry trees Four medium sized fig tfrees Medium
Ten medium sized cherry frees

/109/ None None None
Ten medium sized cherry frees

oy e S ARSI e
Five medium sized almond trees

/1652/ Tﬁg‘j with olive and fig None Medium

/1656/  Land with cherry trees None Medium

/1657/  None None None

/2070/ ' None None None

/1672/  None None None

/1682/ = None None None

4.2.4.2 Fauna species

It is difficult to perform a complete faunal survey of the study area. No wild faunal species were
observed at the site or along the network sites. However, according to the study entifled “State
of Lebanon’s Birds and IBAs” published by the MoE and UNDP in 2014, the area is situated in
the flight path used by soaring birds migrating through Lebanon during Spring. The nearest bird
bottlenecks are located in Aammig and Qaa El Reem, 3 km and 4 km from the nearest sewer
line respectively. However, the proposed wastewater networks profrude intfo the IBA of the
Shouf Cedar Nature Reserve to the west, and slightly into the Hima Anjar - Kfarzabad IBA to the
east, although the sites of profrusion are residential and/ or agricultural rather than natural, i.e.,
they are already disturbed (Figure 4-7).

4.2.5 Archaeology

4.2.5.1 Description of the Environment

The earliest fraces of inhabitants in the region of interest date back to prehistoric times. Stone
tools and flints found during surveys of the region allowed to identify the sites, and to date them.
Remains found on the sites attest of their continuous occupation during the Bronze Age, Iron
Age, Roman and Byzantine periods — until nowadays. Many Tells, fomibs, ruins and Roman
temples are scattered throughout the region.

It is to note that during the 15t century B.C, the capital of the Ifurean Kingdom was located in
the vicinity of the region of interest. Chalcis sub Libanum was — according to ancient texts —
located midway between Beirut and Damascus. The site location of Chalcis has not yet been
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established with certainty, but some scholars tend to identify it with Majdel Anjar — or nearby
Majdel Anjar and Anjar.

As for the site of Anjar, it is inscribed on the UNESCO World Heritage List since 1984. The city of
Anjar was built at the beginning of the 8th c. A.D. It was founded by the Umayyad Caliph Walid
I. and compirises ruins of the fortifications, gates, palaces, mosque, hammam and houses.

4.2.5.2 Description of the Study Area

Archaeological remains are identified in some of the villages where the extension of
wastewater networks is planned:

Chtaura: The Tell is located near Ain Assaf, to the left of the main road leading to Masnaa, at
a distance of 0.20 km from the network. Evidence of occupation during the Late Chalcolithic,
Bronze and Iron Age, Hellenistic, Roman, Byzantine, Islamic and Ottoman periods was found
on the Tell.

Jdita: A cave near the village was probably occupied during prehistoric times. As for the village
itself, it is partly built on a Tell, where remains of ancient occupation are attested. A dedicatory
inscription dated to the roman period was found on a square base, among other ruins. Some
of the network extensions are located at the south eastern slope of the Tell.

Taalabaya: The Tell of Taalabaya is a small Tell where Early Bronze Age, Roman and Byzantine
remains were found above ground, during surveys conducted in 1966. It is at a distance of 1.30
km from the project components.

Taanayel: The Jesuit monastery of Taanayel was built on the Tell. During the construction works,
small objects were found. The site is located at a distance of 0.50 km from the project
components.

Wadi Ed Delem: Both in the ravine of Wadi Ed Delem and near the source, remains of possible
prehistoric occupation were found. A roman relief was also located near the source.

Qabb Elias: Ruins of different periods can be found within the Qabb Elias vilage and its
surrounding. The Tell, located some 0.22 km from the network, was occupied since the Early
Bronze Age. A monument, possibly a tomb, cut in a rock wall overlooks the Bekaa Valley. It
dates back most probably to the roman period. The remains of Fakhreddine Citadel can also
be seen on the road leading to Chtaura.

4.2.6 Geological and Hydrological Setting

4.2.6.1 Topography and Surface Hydrology

Part of the proposed wastewater network in Zahle Caza is located in the northwestern parts of
the study area extending over a distance of 8 km starting from Bouarej village (1,325 m asl) in
the west, through Mreijat (1,130 m asl), until Marj village (868 m asl) in the Bekaa plain to the
east. Topography changes from moderately sloping in the west to flat in the plain as shown in
Figure 4-10.
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The other part of the project is located in the south-eastern part of the study area (West Bekaa
Caza) where the wastewater network will be constructed. The proposed wastewater network
extends through Souairi Village. The whole area has a moderate to shallow slope as shown in
Figure 4-10.

There is one main river in the study area, the Litani River. Litani River is a perennial river cutting
through the study area in the middle of the Bekaa Valley and flowing toward southwest.
Seasonal surface water drainages drain from both sides of the Bekaa valley toward the Litani
given the whole study area is part of the Litani River Watershed (Figure 4-10).

The proposed El Marj wastewater project with both its Zahle and West Bekaa parts lies within
the Litani River Watershed as shown in Figure 4-10.
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Figure 4-10 Topographic Map of the Proposed site for the El Marj wastewater project
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4.2.6.2 Stratigraphy and Hydrostratigraphy

There are twelve (12) outcropping geological formations and depositfs in the study area; those
are (from oldest to recent): the Kesrouane Formation (J4), Chouf Sandstone Formation (C1),
Abeih Formation (C2a), Mdairej Formation (C2b), Hammana Formation (C3), Sannine
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Formation (C4), Maameltain Formation (C5), Chekka Formation (Cé), Lower Eocene Formation
(e2a), Upper Eocene Formation (e2b), Middle to Upper Miocene Formation (mcg/mL) and the
Quaternary Deposits (Q). The proposed location of the sewer lines lies on the Quaternary
Deposits (Q), Chekka Formation (Cé), Maameltain Formation (C5), Sannine Formation (C4),
Hammana Formation (C3) and Mdairej Formation (C2b) as shown in Figure 4-11.

The lithological and hydrostratigraphic characteristics of the above-mentioned formations are
described in the paragraphs below. A summary of the lithostratigraphy and hydrostratigraphy
is illustrated in Figure 4-12.

A Geological-Hydrogeological map with groundwater flow direction in the study area is shown
in Figure 4-11.

4.2.6.2.1 Quaternary Deposits (Q)

The Quaternary Deposits in the study area consist of screes and landslides including alluvial fans
in addition to fluvial deposits of gravel, sand and conglomerates. These deposits cover mainly
the cenftral parts of the study area as shown in Figure 4-11. The thickness of these deposits in
the area may reportedly exceed 150 m (UNHCR, 2016); accordingly, and because of their
porous and permeable nature, these deposits are considered of great importance in terms of
bearing water.

The Quaternary deposits (Q) are in hydraulic connection with the Miocene conglomerates
(mcg) thus forming a semi-aquifer called the Quaternary-Neogene (Q-mcg) semi-aquifer.

4,2.6.2.2 Miocene Formation (mcg/mlL)

Miocene Conglomerates (mcq)

The Miocene conglomerates formation (mcg) outcrops in the northern part of the study area
as shown in Figure 4-11. This formation consists of cemented conglomerates often interbedded
with clay and is mostly covered by the Quaternary Deposits (Q) in the study area.

The Miocene Conglomerates (mcg) are in hydraulic connection with the Quaternary Deposits
(Q) thus forming a semi-aquifer called the Quaternary-Neogene (Q-mcg) semi aquifer.

Miocene Marl (mlL)

The Miocene Marl Formation outcrops southwest of the study area and unconformably overlies
the underlying Sannine Formation (C4) as shown in Figure 4-11. It is primarily composed of
lacustrine marls and marly limestone.

The thickness of the Miocene formation in the study area may reach up to 200 m.

Due to ifs lithostratigraphic characteristics, this formation forms an aquiclude unit limiting
groundwater interaction between the overlying and underlying geological formations.

4.2.6.2.3 Upper Eocene (e2b) Formation

The Upper Eocene formation (e2b) outcrops east-southeast of the study area in an elongated
patch trending northeast-southwest along the West Bekaa Caza. This formation is mainly
composed of brecciated marly, chalky limestone and fractured cherty limestone with
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nummulites. The thickness of the Upper Eocene Formation (e2b) can reach up to 400 min the
study area.

Based on the lithostratigraphic characteristics of the Upper Eocene Formation, it is considered
to be a Karstic Aquifer were groundwater tends to flow in fractures and conduifs.

42.6.2.4 Lower Eocene Formation (e20q)

The lower Eocene formation (e2a) mainly outcrops adjacent to the Upper Eocene Formation
(e2b) as an elonga