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EXECUTIVE SUMMARY

INTRODUCTION

The Government of Lebanon (GOL) has solicited and obtained World Bank (WB) financing for
the Roads and Employment Project (REP). The Council for Development and Reconstruction
(CDR) is acting as the executing agency on behalf of the GOL and its Council of Ministers (COM).
The REP involves rehabilitation activities that are confined within the alignments of existing roads
with no road widening, no involuntary resettlement, and no land acquisition. As such, the WB
classified the REP as a category B project that require the preparation of an Environmental and
Social Management Plan (ESMP) for its sub-components. Accordingly, a series of ESMPs were
stipulated to be prepared for these roads and put together by CDR in packages for bidding purposes.
In this context, CDR awarded the contract number 20379 to TEAM International, hereinafter
referred to as the Consultant, to prepare the assessment, design and ESMPs for roads in the districts
of Batroun, Bcharre, Koura, Tripoli, Baalbeck, and Hermel. This ESMP is concerned with roads
within the Batroun district.

PROJECT DESCRIPTION

The REP consists of the rehabilitation, maintenance, and minor construction. Activities to be
performed during the project vary between one road and the other, depending on the road rating in
terms of the condition of the pavement, shoulders, potential flooding and drainage, potential
landslide/soil erosion and retaining walls, and/or pedestrian walkways. In the Batroun district, four
roads are proposed (Figure I) whose details are elaborated within the ESMP.

Figure 1. Proposed roads within Batroun Caza (District)
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o Road 4 starts at Tannourine El Faouqa at the existing Bcharre — Tannourine highway and
extends for a length of about 11 km passing through the villages of Hourata and Harisa, until it
reaches an end at the Batroun - Bcharre Caza limits.

o Road 5 starts at Aagbet Fnaideq and extends approximately 3 km towards Kfar Halda, where
it crosses the Jaouz River, and then continues for another 5 km along Batroun - Tannourine
highway until it reaches the village of Hrayeq.

o Road 6 starts at Ain Aaya just outside the existing Batroun — Tannourine highway, and it
extends for about 11 km passing through the villages of Kour, Zan, and Aassia.

o Roads 7N starts at Aagbet Fnaideq and extends from about 10 km towards the village of Kfour
El Arabi.

POTENTIAL ENVIRONMENTAL AND SOCIAL IMPACTS

The rehabilitation phase of any development is known to have potential adverse impacts on several
indicators including traffic, air quality, noise level, construction waste, water and soil quality,
landscape and visual intrusion, resources consumption, damage to existing utilities, health and
safety, as well as socio-economics. During the rehabilitation phase, these impacts are temporary
with the majority being minor or moderately negative (Table I). During operation, the rehabilitation
of the road, combined with the natural increase in the vehicle fleet size, will ultimately increase
traffic volume and hence, typical impacts associated with increased traffic will be inevitable in the
long term. Yet, improved traffic flow on rehabilitated roads will lead to improved fuel efficiency
and better engine performance, thereby reducing vehicle emissions and maintenance. Refurbished
roads will lead to improved landscape and visual intrusion, albeit some increase in light glare.
Finally, improved safety design of roads can reduce the potential for accidents. The magnitude and
significance of these impacts is not the same along all roads. Based on the field surveys and
environmental and social assessment, Road 6 encompasses a more sensitive and diversified
environment because it passes close to a variety of residences and buildings and is the most
populated amongst all roads. It features several commercial, residential, and religious buildings
along its sides.

Table I. Summary of potential impacts of proposed roads in Batroun district

Potential Impact Rehabilitation phase Operation phase
Traffic _ Minor negative to
Air quality Minor negative Minor negative to
Noise Minor negative to

Biodiversity Minor negative

Construction Waste Neutral
Soil and water Minor negative to Zero
Resources consumption Neutral

Existing infrastructure Minor negative

Visual Intrusion
Health and Safety

Socio-Economic

Minor negative Minor negative to

Minor negative to

Archaeology / Cultural Heritage Neutral Neutral

Expropriation/involuntary resettlement Neutral Neutral




As for socio-economic impacts, during the rehabilitation phase, they are expected to be positive in
terms of providing job opportunities and moderately negative in terms of temporary increase in
travel time, impeded accessibility to residences / businesses, and potential health and safety and
social tensions. During the operation phase, the rehabilitation of roads is expected to have positive
impacts by improving access to remote areas, reduced trip times, reduced traffic congestion and
accidents, and enhanced livelihood opportunities.

ENVIRONMENTAL AND SOCIAL MANAGEMENT AND MONITORING PLAN
Mitigation Plans

While the road rehabilitation is associated with some potential negative impacts, most of them can
be alleviated. Tables Il and



Table 7-2 111 present a summary of environmental and Table IV of social mitigation measures that
should be adopted to eliminate or minimize these impacts.



Table 1. Environmental Mitigation Plan for the Batroun district roads during the rehabilitation phase

Potential Responsibility of Responsibility of
Impacts Proposed Mitigation Measures mitigation direct supervision Estimated Cost
Traffic delays QO Schedule transportation of construction materials during off - Q Contractor Supervision Included as part of the construction
and peak traffic hours and during night time. Generally peak Consultant and supervision activities.
congestion traffic hours are from 7 to 10 am and from 3 to 6 pm. Contractor on-site engineer for HSE
O Develop routing strategies for construction-related traffic to implementation amongst other tasks
avoid sensitive receptors Consultant on-site engineer
a Inform the public about the schedule of rehabilitation responsible for HSE supervision
activities amongst other tasks
O Maintain access to roadside businesses and residences via
detours and temporary access features
O Ensure adequate warning, signing, delineation and
channeling at least 500 m down and up-gradient from the
construction site.
O Provide personnel to manage traffic at the rehabilitation site,
supported by Municipal police if need be
O Avoid peak traffic times when laying asphalt and to the
extent feasible, always keep part of the road accessible
Airemissions O Ensure adequate maintenance and repair of construction o Contractor Supervision Included as part of the construction
machinery and vehicles; Consultant and supervision activities.
O Maintain good housekeeping practices that keep the site and Contractor on-site engineer for HSE
its surroundings clean implementation amongst other tasks
O Ensure good quality of diesel fuel used with on-site Consultant on-site engineer
equipment responsible for HSE supervision
Q Turn off all equipment when not in use amongst other tasks
Q Sprinkle water on the construction site on windy days to
hamper the generation of dust and its entrainment in the wind
O Ensure that excavated soil and fine construction material that
are stored on site are properly sited away from the dominant
wind direction and that they are watered and/or covered
entirely by impervious sheeting when not in use
O Handle cement material properly
O Keep hauling routes free of dust and regularly cleaned
Q Ensure good quality of fuel is used in trucks transporting

construction material to and from site
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Potential Responsibility of Responsibility of
Impacts Proposed Mitigation Measures mitigation direct supervision Estimated Cost
O Ensure optimum and regular transportation of construction
materials to minimize storage of large heaps on-site and to
minimize concentrated truck-trips.
a Cover all vehicles hauling materials likely to give off
excessive dust emissions;
O Restrict vehicle speeds to 25km/h on unpaved roads and
trucks
Increased Q Use quiet/well-maintained equipment a Contractor Supervision Included as part of the construction
noise levels O Regularly maintain equipment and turn them off when not in Consultant and supervision activities.
use Contractor on-site engineer for HSE
O Use operational noise mufflers implementation amongst other tasks
O Limit construction activities to working hours designated by Consultant on-site engineer
decision number 2/163 — 31/1/1995 responsible for HSE supervision
amongst other tasks
Biodiversity Q Conduct careful rehabilitation work where the road crosses Q Contractor Supervision Included as part of the construction
“Al Jaouz” river or passes next to the Tannourine Cedars Consultant and supervision activities.
Reserve in order to avoid damaging the nearby ecosystems. Contractor on-site engineer for HSE
Isolate the stretch over the river with a 2 meter blocked fence implementation amongst other tasks
O Control workers” movement and activities to avoid infringing Consultant on-site engineer
on the nearby ecosystems including agricultural areas. responsible for HSE supervision
Q Instruct workers to protect flora and fauna when feasible as amongst other tasks
well as their habitats.
Q Prohibit dumping of solid and liquid waste into the natural
environment
Q Install speed bumps and animal crossing sighage on Road 4
close to the Tannourine Cedar Reserve
Generation of O Minimize the generation of construction waste a Contractor Supervision Included as part of the construction
construction O Adequately sort construction waste to remove any hazardous Consultant and supervision activities.
waste substances Contractor on-site engineer for HSE
O Reuse inert waste materials as filling material for road implementation amongst other tasks
reconstruction where feasible Consultant on-site engineer
O Establish an arrangement with the municipality and the North responsible for HSE supervision

Lebanon Governor to secure suitable locations for
construction waste disposal

amongst other tasks
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Potential
Impacts

Responsibility of

Proposed Mitigation Measures mitigation

Responsibility of
direct supervision

Estimated Cost

Pollution of
soil and water
resources

a
a

O

Minimize usage of chemicals (lubricants, oil, solvents) Q Contractor
Ensure the proper storage of building materials, asphalt, oil
and chemicals on-site in well- controlled areas and away
from river banks

Do not discharge wastewater into river or on soils

Do not discharge waste oil into rivers or on soils

Contractor to provide mobile/portable cabin toilet linked to
the existing wastewater network. When the latter is absent
within the work zone, the toilet is linked to a polyethylene
storage tank that is emptied when full into the nearest
wastewater network.

For vehicles and equipment, the Contractor will have to rent a
land within the Project area. This land should be fenced and
used for parking purpose only. The Contractor shall not
perform any repair on site and is obliged to execute vehicles
and equipment maintenance in a repair shop preferably
located within the Project area.

Waste material or water containing waste chemicals such as
thinners, oil, and mineral spirits shall not be pumped or
disposed of into storm water drains, sanitary sewers or into
the ground.

Cover any stockpiled construction material covered with an
impermeable layer.

Store diesel in designated tanks away from the road
maintenance site and drainage ditches. Place it on an elevated
concrete base to prevent soil or water pollution in case of
accidental spill at the specified storage location.

Conduct all refueling operations off-site. Fuel vehicles up
before arriving to the road section.

Decrease water usage

Maintain surface water drainage

Ensure that in the event of any fuel or chemical spills, the
affected area is attended to and that the top soil is removed
for disposal. A spill response plan shall be in place and all

Supervision
Consultant

Included as part of the construction
and supervision activities.
Contractor on-site engineer for HSE
implementation amongst other tasks
Consultant on-site engineer
responsible for HSE supervision
amongst other tasks
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Potential
Impacts

Responsibility of

Proposed Mitigation Measures mitigation

Responsibility of
direct supervision

Estimated Cost

workers should be trained on its implementation.

Control over vehicle hauling hazardous materials

Clean the site periodically

Each receptacle should be marked with the correct technical
name of the substance it contains.

Incompatible materials shall not be placed in common
containment.

Used or waste fuel or other waste chemicals shall be stored in
an isolated area until collected for off-site disposal by an
approved waste contractor.

Vehicle and equipment wash-down should only be done in
designated areas away from the road under rehabilitation to
protect water and soil quality in the area.

A collection system shall be provided under any machinery
or equipment that may leak hydrocarbons (e.g. mobile
generator).

Control all operations involving the use of concrete to avoid
leaching into water sources.

Provide bins on-site for the disposal of non-construction
related wastes

Work with the municipality to include the site on the current
solid waste collection route

Minimize soil exposure time

Install retaining walls before starting with drainage ditch
excavations to block soil erosion

Carry out excavations for drainage channels in complete
precision and transport resulting excavated soil to offsite
locations for proper disposal in case of contamination.
Reduce the time excavated drainage channels remain
unsupported

Keep vegetation clearing to a minimum and encourage re-
vegetation immediately after construction activity finishes, at
sites where vegetation is removed,

Place geotextile silt traps as appropriate
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Potential Responsibility of Responsibility of

Impacts Proposed Mitigation Measures mitigation direct supervision Estimated Cost

Resources O Replace wet cleaning methods with dry clean-up methods Q Contractor Supervision Included as part of the construction

consumption whenever practical (sweeping, dust collection vacuum, Consultant and supervision activities.
wiping...etc.), while taking into consideration dust Contractor on-site engineer for HSE
generation. implementation amongst other tasks

O Install signs near water-using appliances to encourage water Consultant on-site engineer
conservation. responsible for HSE supervision

O Use appropriate water proof sheeting to cover the concrete amongst other tasks
after water curing to preserve moisture and reduce the
evaporation that leads to decrease water quantities used

Q Turn off equipment when not in use

O Regularly maintain machinery and generators and operate
them in an efficient manner.

Q Do not leave vehicles idle for long periods.

O Site offices shall be well insulated to retain heat or cool,
utilize energy efficient bulbs and energy efficient cooling
systems.

O Reuse excavated material whenever feasible

Q Accept construction material only from permitted/licensed
quarrying sites

Existing O Obtain road plans and elevation for each road O Contractor Supervision Included as part of the construction
infrastructure . e Consultant and supervision activities.
Develop procedures for rapid notification of the concerned . .
municipality/ ministry, in the case of disruption of any _Contractor on-site engineer for HSE
. 2 o ; . . implementation amongst other tasks
eX|_st|ng utlll_ty, alo.ng, with requirements for |mmed|a'Fe Consultant on-site engineer
assistance with re-instatement, and close follow-up with responsible for HSE supervision
concerned authorities amongst other tasks
Visual O Document existing conditions prior to initiation of the works QO Contractor Supervision Included as part of the construction
intrusion O Preserve existing vegetation when feasible Consultant and supervision activities.

O Restore depleted vegetative cover by replanting with endemic Contractor on-site engineer for HSE
trees (pine, oak, etc.) where cutting is necessary during implementation amongst other tasks
construction. Consultant on-site engineer

O Clearance all equipment, spoil heaps, and other materials responsible for HSE supervision
after construction amongst other tasks

a
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Potential

Responsibility of

Responsibility of

Impacts Proposed Mitigation Measures mitigation direct supervision Estimated Cost
Health and O Follow CDR's and WB’s safety, health and environmental Q Contractor Supervision Included as part of the construction
safety regulations and guidelines Consultant and supervision activities.
Q Ensure the construction sites are completely enclosed and Contractor on-site engineer for HSE
restrict entrance to construction personnel implementation amongst other tasks
Q Create buffer zones around the site and provide pedestrian Consultant on-site engineer
walk ways responsible for HSE supervision
O Ensure traffic by-passes in working areas amongst other tasks
Q Install clear warning signs
Q Provide adequate loading and off-loading space within the
site itself
Q Provide appropriate personal protective equipment to
construction workers, including helmets and earmuffs)
Q Provide on-site first aid kit with adequate content (ex.
including antiseptic fluid, gauze, cotton etc. and other items
that are needed to deal with any cuts and bruises)
O Provide accident insurance for workers
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Table I11. Environmental Mitigation Plan for the Batroun district roads during the operation phase

Responsibility of direct

Potential Impacts  Proposed Mitigation Measures Responsibility supervision Estimated Cost

Traffic congestion 0O Maintain road safety infrastructure a MOPWT Q Municipality Included as part of the

& delays

construction and
supervision activities
for a one-year Defect
Liability Period during
operation.

Noise

Provide speed limit signs at critical locations and enforce speed
limit
Regularly maintain the roads

MOPWT
Municipalities

a MOPWT
Q Municipalities

Included as part of the
construction and
supervision activities
for a one-year Defect
Liability Period during
operation.

Biodiversity

a

Refer to rehabilitation phase
Maintain lighting source
Maintain speed bumps and sighage

MOPWT
Municipalities

a MOPWT
Q Municipalities

Included as part of the
construction and
supervision activities
for a one-year Defect
Liability Period during
operation.

Water and soil
quality

Maintain surface water drainage systems

MOPWT
Municipalities

a MOPWT
Q Municipalities

Included as part of the
construction and
supervision activities
for a one-year Defect
Liability Period during
operation.
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Potential Impacts

Proposed Mitigation Measures

Responsibility

Responsibility of direct
supervision

Estimated Cost

Resource
consumption

O Using water-efficient equipment during maintenance operations
to avoid excessive and overuse of water

o MOPWT
O Municipalities

a MOPWT
O Municipalities

Included as part of the
construction and
supervision activities
for a one-year Defect
Liability Period during
operation.

Visual intrusion

O Ensuring that lights are turned off by a timer or manually when
they are not needed.

a MOPWT
@ Municipalities

a MOPWT
Q Municipalities

Included as part of the
construction and
supervision activities
for a one-year Defect
Liability Period during
operation.

Health and safety

O Follow CDR's and WB’s safety, health and environmental
regulations during maintenance works

O Proper road management, signage and maintenance

o MOPWT
Q Municipalities

a MOPWT
Q Municipalities

Included as part of the
construction and
supervision activities
for a one-year Defect
Liability Period during
operation.
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Table 1V. Social Mitigation Plan for the Batroun district roads during the rehabilitation phase

Potential Impacts

Proposed Mitigation Measures

Responsibility

Responsibility of
direct supervision

Estimated Cost

Socio-economics

Inform the public about the schedule of construction activities
Provide alternative access to residences and roadside businesses
Adopt traffic management plans to ensure a safe and efficient
movement of traffic

Develop and communicate clear criteria for job selection and
allocation, with attention to ratio of Syrian and Lebanese
community workers, types of positions and jobs restricted to
Lebanese citizens, and consideration also for sub-group
allocations within communities.

Ensure work permit requirements are satisfied in accordance to
the Ministry of Labor regulations

Maintain labor registry and age verification record to protect
against potential child labor

Ensure non-discrimination and fair treatment such as equal
wages/benefits and working conditions among workers
Establish and ensure that GRM is applicable for communities
and for workers (both Lebanese and Syrian workers) to file their
complaints..

Provide the option of anonymity under the GRM for
communities and for workers (both Lebanese and Syrian
workers)

Maintain a site construction insurance plan that covers all
workers in case of injury or accidents during construction
Provide workers with the necessary training and awareness
sessions on issues related to SEA/H

a Contractor
a CDR
Q Municipalities

Supervision
Consultant

Included as part of the
construction and supervision
activities.

Contractor on-site engineer
for HSE implementation
amongst other tasks
Consultant on-site engineer
responsible for HSE
supervision amongst other
tasks
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Monitoring Plan

Since the project is a category B, monitoring activities for such projects rely primarily on visual
observation and photographic documentation although measurements of certain indicators (traffic
count, air / water quality and noise level) can be conducted upon public complaints. The project
supervising consultant holds the responsibility of monitoring activities during the rehabilitation
phase to ensure the implementation of the mitigation plan by the contractor. Upon public
complaints, a third party (consultant) can also be appointed by CDR to conduct periodic monitoring
with measurements of environmental indicators depending on the nature of the complaint. Table V
presents a summary of monitoring indicators / activities during the rehabilitation phase.

During the operation phase, regular monitoring activities become more part of the duties and
responsibilities of local municipalities and stakeholders. Similar to the rehabilitation phase, upon
public complaints, a third party consultant can also be appointed by CDR (up to 2 years after project
completion) to conduct periodic monitoring with measurements of environmental indicators
depending on the nature of the complaint (Table V1).

During the rehabilitation phase, the Supervising Consultant shall submit a quarterly report about
the monitoring activities to various stakeholders including the CDR and the municipalities. These
reports shall be made readily available or accessible to the public upon submittal. The content of a
typical report should mirror the indicators of the mitigation plan with proper photographic
documentation and actions taken in the event of accidents, concerns or complaints.
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Table V. Environmental and Social Monitoring Plan for the Batroun district roads during the rehabilitation phase

Frequency/
Impact Monitoring activities Responsibility Duration Location Methods Estimated Cost?
Traffic Continuous supervision with periodic Supervising Daily At rehabilitation Visual observation and Consultant on-site
photographic documentation of Consultant site photographic engineer
mitigation measures (congestion, traffic documentation responsible for HSE
disruption, speed limits, working hours, supervision
the presence of a traffic police and amongst other tasks
construction worker at detours)
Air quality Continuous supervision with periodic Supervising Daily At rehabilitation Visual observation and Consultant on-site
photographic documentation of Consultant site photographic engineer
mitigation measures (vehicle and documentation responsible for HSE
excavation emissions, turning off of supervision
equipment not in use, equipment amongst other tasks
maintenance, type of fuel used on site
and in hauling trucks, speed limits,
cleanliness of site, water spraying,
storage conditions of soil and fine
construction material, working hours,
schedule of material transportation
Total Suspended Particles (TSP), PMyo,  Third party Upon public At site and at 1-hr measurements, and 2000%/event
PMa s (wherever feasible), SOx, NOx Consultant complaint sensitive receptors  visual observation of dust
and CO CDR within 100 m from  dispersion (scale and

site

direction)
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Noise Continuous supervision with periodic Supervising Daily At rehabilitation Visual observation and Consultant on-site
photographic documentation of Consultant site photographic engineer responsible
mitigation measures (equipment documentation for HSE supervision
mufflers, equipment maintenance, amongst other tasks
equipment turned off when not in use,
speed limits, working hours) and
measurements of indicators in case of
public complaints
Leg, Lmin @nd Lmax Third party Upon public At site and at Single sample per 5009/ event

Consultant complaint sensitive receptors  location (average 1hr
CDR within 100 m from  reading-15min intervals)
site during morning (7-8am),
evening (1-2pm) and
night (4-5pm)

Biodiversity  Continuous supervision with periodic Supervising Daily At rehabilitation Visual observation and Consultant on-site
photographic documentation of Consultant site photographic engineer responsible
mitigation measures (worker movement documentation for HSE supervision
and activity, waste disposal, etc.) amongst other tasks

Construction  Continuous supervision with periodic Supervising Daily At rehabilitation Visual observation and Consultant on-site

and other photographic documentation of Consultant site photographic engineer responsible

solid waste mitigation measures while maintaining documentation for HSE supervision
a record of waste generation, collection, amongst other tasks
segregation, storage, transportation and
disposal in terms of type, quantity, and
disposal location of generated waste

Runoff Continuous supervision with periodic Supervising Daily At rehabilitation Visual observation and Consultant on-site

water/ photographic documentation (chemical ~ Consultant site photographic engineer responsible

drainage usage, chemical and material storage, Contractor documentation for HSE supervision

water usage, bins for solid waste
disposal, wastewater discharge from
mobile/portable toilets and storage
tanks in existing / nearby sewage
network. oil spill management) while
checking on culverts particularly
following rainfall events

amongst other tasks
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Water quality analysis Third party Upon public At nearby river/ Totals suspended solids, 1000$/ event
Consultant complaint stream BOD, COD, Oil/grease
CDR
Resource Continuous supervision with periodic Supervising Daily At rehabilitation Visual observation and Consultant on-site
consumption  photographic documentation of reuse of ~ Consultant site photographic engineer responsible
excavated material, water and energy documentation for HSE supervision
conservation practices and design amongst other tasks
elements
Existing Continuous supervision with periodic Supervising Daily At rehabilitation Visual observation and Consultant on-site
infrastructure  photographic documentation of Consultant site photographic engineer responsible
excavation and response to disruption of documentation for HSE supervision
underground utilities amongst other tasks
Visual Continuous supervision with periodic Supervising Daily At rehabilitation Visual observation and Consultant on-site
intrusion photographic documentation of Consultant site photographic engineer responsible
excavation and re-planting / re- documentation for HSE supervision
vegetation while checking on culverts amongst other tasks
particularly following rainfall events
Health and Continuous supervision with periodic Supervising Daily At rehabilitation Visual observation and Consultant on-site
Safety photographic documentation (PPE, site Consultant site photographic engineer responsible
enclosure, buffer zones, warning signs, Municipality documentation for HSE supervision
first aid kit, accident insurance), while amongst other tasks
maintaining a record of injuries /
accidents specifying cause and location
Socio- Continuous supervision with periodic Supervising Daily At rehabilitation Visual observation and Consultant on-site
economic photographic documentation of Consultant site photographic engineer responsible

mitigation measures while maintaining
a record of employment and grievance,
sharing construction schedule with the
public, access to roadside businesses
and residences, and grievance record.
Documentation of training and raising
awareness for SEA/H and signing of the
code of conduct as well as record of age
verification against child labor.

documentation

for HSE supervision
amongst other tasks
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Table VI. Environmental and Social Monitoring Plan for the Batroun district roads during the operation phase (up to a year after project completion)

Frequency/
Impact Monitoring activities Responsibility ~ Duration Location Methods Estimated Cost
Air quality Total Suspended Particles (TSP), PMyo, Third party Upon public At site and at 1-hr measurements, 2000%/event
PM_ 5 (wherever feasible), SOx, NOx and  Consultant complaint sensitive receptors and visual
(6{0] within 100 m from observation of dust
site dispersion (scale and
direction)
Noise Leg, Lmin and Lmax Third party Upon public At site and at Single sample per 5009/ event
Consultant complaint sensitive receptors location (average 1hr
within 100 m from reading-15min
site intervals) during
morning (7-8am),
evening (1-2pm) and
night (4-5pm)
Water Totals suspended solids, BOD, COD, Oil  Third party Upon public At nearby river/ Single sample 10009/ event
and grease Consultant complaint stream analytical analysis
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CONSULTATION, DISCLOSURE AND GRIEVANCE REDRESS MECHANISM

Public Consultation

A public consultation meeting was conducted on December 20, 2019 with the Federation of
Municipalities of the Batroun district during which the ESMP results were presented (see Annex D).
Thirty four individuals attended the meeting including 20 heads of municipalities in the Batroun district
and 8 females (Figure 8-1). Several issues were raised during the meeting with the Federation such as:

m]

This project is funded through a loan and not a grant. The money for this loan should have been
used for projects that are more vital than rehabilitation of roads.

Many complained that they were not aware of this project until now. It was explained that the
project was discussed with outgoing municipal heads, serving before the latest municipal elections.

The selection criteria applied for road selection are not clear and transparent. It seems that political
considerations played a significant role, as there are roads that are in need of rehabilitation more
than the proposed ones. It was agreed that the municipalities, via the Federation, will prepare a list
of additional roads that require rehabilitation and will submit the list to CDR for consideration in
a phase 2 of the project.

Employment opportunities were discussed for both Lebanese and Syrian workers. The latter
contributes significantly in the construction sector throughout Lebanon including the Batroun
District. Besides private entities, the municipalities are resorting to Syrian labor in this sector in
particular. There appears to be a clear split in job types between local communities. The delineation
line is between skilled jobs (mainly taken by the Lebanese workforce) and unskilled labor (filled
primarily by Syrian workers). This split has resulted in a control of potential tensions or conflict
between the communities.

There are some sections of the proposed roads that have recently undergone rehabilitation works.
Could the allocated budget be transferred to additional works along those roads?

The concerned municipalities want to see the roads design maps to provide their opinion on the
proposed rehabilitation elements. It was agreed that this can be accommodated in subsequent
meetings upon the request of the Federation either with the Consultant’s Engineer and with the
Contractor prior to initiation of construction activities.

There are decrees for expropriation at the Ministry of Public Works and Transport for the selected
roads. These should be taken into consideration when rehabilitating the roads particularly with
respect to the road width because at many locations the existing pavement may not be at full width
of the road.

A separate meeting was conducted with female attendees to capture their concerns. They emphasized
that:

m]

Initiating the project works and not terminating them at all, or on time, hence prolonging the
nuisance to the public should be avoided.

Public concerns should be respected during project execution.

Using construction material that is of good quality and that does not deteriorate rapidly, as per the
agreed terms of reference.

Avoiding the destruction of existing road elements such as signage that are in good condition and
that have been installed through private initiatives. It is recommended to keep the existing ones
and use surplus in funding to add other elements along the roads.

Planting trees along the rehabilitated roads and landscaping the roundabouts.
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o Encouraging the municipalities to conduct direct supervision of the works, to ensure that they are
up to the agreed standards.

o Presenting the design maps to the engineering department at the Federation of Municipalities of
the Batroun Caza to give their technical opinion.

o Stressing on the contractor to employ local people from the towns where the roads rehabilitation
is taking place.

As for NGOs Consultation, this ESMP has targeted them according to their position in Lebanon. They
consist of two levels as follows: (1) Local: they are specific to each Caza. Their mission is to address
different concerns and issues among the local society including social, economic, gender equality,
environment, poverty, women empowerment, etc. and (2) International: they are cover the whole
country and their consultation will be applied to all the ESMPs of the REP. When the crisis in Syria
erupted in early 2011, numerous International NGOs responded to the humanitarian crisis and worked
directly with the Syrians in Lebanon by providing aid and responding to their critical situation.

A grievance redress mechanism (GRM) is established by the CDR to allow internal and external
stakeholders to voice their concerns during the project phases: pre-construction, construction, and
operation. The GRM is designed to allow a timely resolution of concerns, assuring stakeholders that
grievances have been heard at various levels and that the institutionalized mechanism will yield a fair
and impartial outcome. Furthermore, the grievance mechanism is applicable for communities and for
workers (both Lebanese and Syrian workers) with the option to remain anonymous when filing a
grievance to encourage workers to speak out without potential fear of repercussions.
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1 INTRODUCTION

1.1 Project background

The Government of Lebanon (GOL) has solicited and obtained World Bank (WB) financing for
the Roads and Employment Project (REP). The Council for Development and Reconstruction
(CDR) is acting as the executing agency on behalf of the GOL and its Council of Ministers (COM).
The REP seeks to improve transport connectivity along select paved road sections and create short
term employment opportunities for local communities. These road sections were categorized into
six lots (1, 2, 3, 4, 5, and 6), with each lot covering several cazas? and each caza encompassing at
least one road or more.

The REP involves rehabilitation activities that are confined within the alignments of existing roads
with no road widening. However, the REP triggered the World Bank Operational Policy OP 4.01
requiring Environmental and Social assessment. As such, an Environmental and Social
Management Framework (ESMF) was prepared for the REP through CDR with support from the
WB (CDR, 2018). The ESMF concluded that the REP activities are not expected to have significant
environmental impacts and classified the REP under WB category B projects that require the
preparation of an Environmental and Social Management Plan (ESMP) that is normally not
associated with further screening or scoping studies for the various roads under consideration.
Besides no significant environmental impacts, the ESMF equally anticipated no impacts on
physical and cultural resources or natural habitats, no involuntary resettlement, and no land
acquisition. Accordingly, a series of ESMPs were stipulated to be prepared at the caza level and
put together in packages for bidding purposes. In this context, CDR awarded the contract number
20379 to TEAM International, hereinafter referred to as the Consultant, to prepare the assessment,
design and ESMPs of Lot 5 encompassing the of Cazas of Batroun, Bcharre, Koura and Tripoli and
Lot 6 encompassing the Cazas of Baalbeck and Hermel under the REP.

This ESMP is concerned with the following roads within the Batroun district (Caza) of the North
Lebanon governorate (Mohafazah).

o Road 4: Hourata-Harisa

o Road 5: Bassaten Al Ossi — Kfar Helda- Beit Chelala

2The Lebanese territory is administratively divided into eight governorates (mouhafazah). These governorates are further
divided administratively into 25 districts (cazas). The cazas are further divided into municipalities. Two or more municipalities
can form a federation of municipalities. The project covers selected roads in the 25 cazas throughout Lebanon with an expected
total length of 835 km grouped in the six lots.
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o Road 6: Kour, Zan, and Assia
o Roads 7N: Bassateen Al Ossi- Kfour Al Arabi

Refer to Chapter 3- Project Description for details on these roads.

1.2 Project Rationale

The ESMF (CDR, 2018) provided the main rationale behind the REP by elaborating about
Lebanon’s largely adequate extent and coverage of the road network, but with a substantial
percentage in poor condition, hindering local and economic development particularly in rural and
lagging underserved regions where the condition of the main network is worse than the national
average. The ESMF attributed these poor conditions to several factors including years of
underinvestment, inefficient spending, weak capacity in road agencies and the absence of asset
management tools. The ESMF stressed that this situation was aggravated by the influx of Syrian
refugees which has substantially increased traffic demand and the utilization of the road network.
Hence, the general objectives of the REP are to improve transport connectivity along select paved
road sections and create short term jobs for Lebanese and Syrians through specific components that
encompass rehabilitation and maintenance, improvement of emergency response capacity, and
capacity building and implementation support.

1.3 Report Objectives

Pursuant to the World Bank OP 4.01 (Environmental Assessment), this ESMP report seeks to
satisfy the following objectives:

a Providing a sound basis for decision-making about the design of the Project components that
takes environmental and social considerations into account.

a Ensuring that the Project is implemented with full awareness of environmental and social
factors.

o Developing the ESMP for the rehabilitation and operation phases of the Project,

a Informing the public when and how the project implementation may affect their environment,
and

a Facilitating the public participation in the decision-making process.

More specifically, the report aims to:

a Establish environmental and socio-economic baseline
a Set the legal, institutional, standards & policies frameworks

o Identify the responsible authorities and assign roles for different organizations in the efficient
implementation of this ESMP.
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It is worth mentioning here that Decree No. 8633/2012 about Fundamentals of Environmental
Impact Assessment (EIA) is not relevant to the Project since this latter is not categorized under
either Annex | or 1l of the EIA Decree.

1.4 Methodology

In order to achieve the ESMP objectives outlined above, we have reviewed relevant project designs
and studies particularly the ESMF prepared for the project In addition, we:

a Examined the national legislation and World Bank safeguard policies relevant to the project

o Conducted field visits in 2019 to observe and document baseline conditions and collected data
from the relevant municipalities

o Reviewed relevant literature including the project ESMF

o Synthesized and processed information related to coverage using the geographic information
systems (AcrGIS Desktop Version 10.61 by ESRI, License type: Advanced) to prepare
baseline maps

o Assessed environmental and social impacts associated with the project at various stages of the
project using factors such as health and safety as well as the natural environment

a  Wherever relevant, defined mitigation measures to alleviate or reduce potential adverse
impacts

a Developed a monitoring plan with emphasis on the rehabilitation phase when impacts are
expected with estimated implementation resources

a Documented public consultation and opinions with potentially affected stakeholders for this
site-specific ESMP

a Development of grievance redress mechanisms (GRM) for the project

Note that since the project is category B under the World Bank guidelines, no field measurements
of environmental indicators were anticipated (i.e. traffic, air quality, noise levels, water quality)
under this contract. Instead, we relied on data from existing studies wherever available. We equally
used a worst case condition approach that would form an envelope of the maximum possible impact
which when judged to be minor or moderate reflect an acceptable project impact. Details of such
an approach are outlined when assessing a specific indicator below (i.e. air quality and noise).

15 ESMP Report Structure

Besides the above introductory Chapter, the scope of work implemented in the preparation of the
ESMP includes the following:
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Definition of the existing legal and administrative framework (Chapter 2)

Description of the proposed project (Chapter 3)

Definition of baseline environmental and social conditions (Chapter 4)

Identification of potential environmental and social impacts (Chapter 5)

Identification of environmental and social mitigation measures (Chapter 6)

Development of the environmental and social mitigation and monitoring plan (Chapter 7)

Soliciting public participation including grievance redress mechanisms (Chapter 8)
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2 LEGAL, INSTITUTIONAL, STANDARDS
AND POLICIES FRAMEWORKS

2.1 Legal Framework

Several laws, decrees, and decisions in Lebanon define the environmental standards and
regulations to be met while implementing projects. The most basic and general law is Law No.
444 (Environment Protection Law) dated 8 August 2002. Table 2-1 presents a list of selected
legislation relevant to the Project.

Table 2-1. List of selected legislation relevant to the Project

Date of
Legislation® Issue Subject Relevance to the project
Environment-related legislation

Law 80 10/10/2018 Integrated solid waste The requirements of the law shall be
management law adhered to for the management of solid

wastes generated from the project.

Law 78 13/04/2018 Law for the protection of air The requirements of the law shall be
quality adhered to for the management of air

emissions from the project.

Law 77 13/04/2018 Water Resources Law Penalizes unauthorized discharges or
disposal of any kind of waste in water
resources

MOE Decree 04/10/2002  Organizes the activity of Ensures the provision of construction

8803/2002 and quarries and crushers, material and the disposal of

its amendments, licensing procedures, as well construction waste comply with the
as the operation, management  decree
and rehabilitation of quarries.

Law 444 29/7/2002  Environmental protection Ensures project activities are in line
framework law. Includes the with the requirements of the Law,
general provisions for the particularly the articles in Chapter 5 on
protection of the environment.  the protection of environmental media

(air, coast, water, noise, facilities,
natural resources, etc.)

MOE Decision 30/1/2001  Updates Decision 1/52 and in Ensures project activities comply with

8/1 setting of the National national environmental standards

Standards for Environmental
Quality by the MOE

3 Lebanon’s legislative body is represented by the Lebanese Parliament that approves and issues Laws. Lebanon’s
executive body is represented by the Council of Ministers (COM) and is headed by the Presidency of the Council
of Ministers. The COM enacts regulations in the form of Decisions (denoted COM Decision Number) and
Decrees. Decisions are issued by a specific minister and are limited to the affairs of the ministry that promulgated
it. Ministerial Decisions are subject specific.
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Date of

Legislation® Issue Subject Relevance to the project
Law 9 20/02/1999  Establishment of the Ensure project activities do not impact
Tannourine Nature Reserve the reserve.
MOE Decision 12/9/1996  Setting of the National Ensures project activities comply with
1/52 Standards for Environmental national environmental standards
Quality by the MOE
Law 558 24/07/1996  Law for the protection of The requirements of the law shall be
forests adhered to for the protection of forests.
Decree 2761 19/12/1933  Guidelines related to Ensures waste management activity
wastewater management and comply with the decree
disposal
Decree Law 23/08/1974 Maintaining general Ensures project activities adhere to this
8735 cleanliness decree particularly in terms of waste
disposal
Cultural heritage related legislation
Decree law 166 7/11/1933  Antiquity law Defines chance find procedures that

should be followed in case antiquities
were identified in the project site

Urban/ rural planning and construction-related legislation

Law 58 29/05/1991  Expropriation Law Adhere to provisions in case the project

requires expropriation.

Law 118 30/06/1977  Municipalities Law. It Defines the roles of municipalities in
stipulates the role of the the provision of environmental services
Municipalities and such as solid waste management,
Municipalities councils. wastewater management, etc.

Labor-related legislation

Decree 3791 30/06/2016  Sets minimum wage for Adhere to the requirements of this
employees and workers decree with regards to wages of

employees on this project.

Decree 8987 29/09/2012  Prohibition of employment of  Adhere to the requirements of this
minors under the age of 18 in decree with regards to employment for
work that may harm their this project.
health, safety or morals

Decree 11802 30/01/2004 Organizes prevention, safety Adhere to the requirements of this
and occupational health in all decree in terms of occupational health
institutions subject to the of staff working on the project
Labor Law

Law 400 05/06/2002  Allows the Government to Adhere to the provisions of the
ratify the Minimum Age convention in terms of prohibition of
Convention C-138, 1973 work to children less than 15 years of

age

Law 335 02/08/2001  Allows the Government to Adhere to the provisions of the
ratify the Worst Forms of convention in terms of prohibition of
Child Labour Convention C- work which is likely to harm the health,
182, 1999 safety or morals of children

Labor Law 23/09/1946  Labor law and its amendments  Adhere to provisions of the law and its

amendments related to employment
contracts, employment of children and
women; work hours and holidays,
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Date of

Legislation® Issue Subject Relevance to the project
wages, dismissal, inspection, health and
safety.
Penal Code 1/3/1943 Penal code Abide by Article 522
Traffic-related legislation
Law 243 25/10/2012  New traffic law Adhere to requirements of this Law

with regards to traffic movement of
construction-related equipment, re-
routing schemes, design of road
signage, etc.

2.2 Institutional

Several ministries and government bodies are responsible for transport and traffic related activities
in Lebanon including the:

Council for Development and Reconstruction (CDR)

Ministry of Public Works and Transportation (MoPWT)

Ministry of Interior and Municipalities (MolM)

Ministry of Environment (MoE)

Ministry of Culture (MoC) — Department of Antiquities (DoA).

Ministry of Energy and Water/ Water Establishments/ Electricite du Liban
Ministry of Agriculture (MoA)

Ministry of Labor (MoL)

OO0 00 D0 o0 DO

A statement of the transport/traffic related mission of each including aspects related to road-
highway rehabilitation is summarized in Table 2-2. At this stage, it is expected that the proposed
project will involve primarily the CDR. Since some proposed roads may pass near sensitive areas,
close coordination with relevant ministries is also anticipated in the event any finds are made. At
the completion of the project, the road becomes under the jurisdiction of the MoPWT for the
purpose of maintenance and rehabilitation whenever required.

Table 2-2. Summary of functional responsibilities of transport/traffic involved ministries/agencies

Agency Mission Role in project

Council for Q Plan and arrange for financing of projects including O Monitors activities of
Development relations with donors and loan management construction contractors to
& _ 0O Execute projects in all sectors ensure delivery as per
Reconstruction O Manage contracts in all sectors. including the contracts, which will include
(CDR) g ' g mitigation and monitoring

transportation sector, which involve planning, design,

. L . measures identified in the
construction, and supervision of construction

ESMP
Ministry of Q Organize and supervise land, maritime and air transport QO Responsible for operating and
Public Works o Construct, equip, manage and exploit publicly owned maintaining these roads
and transport modes and facilities and develop them in following project completion.

Transportation

7|Page



Agency

Mission

Role in project

(MoPWT)

O

harmony with the social and economic development
and according to the needs of the country

Supervise the safety of transport means and facilities,
its maintenance, modernization, and development

Prepare plans and conduct techno-economic studies
aiming at operating transport means and facilities

Implement laws and regulations related to the transport
and public maritime property

Exercise tutelage authority over the autonomous
authorities and public enterprises in the public transport
sector

Exercise control over transport concessions
Control and periodically update transport tariffs

Q Collect and analyze relative data and statistics and

000D

O

operate a road materials lab

Perform and oversee road design

Perform and supervise road studies and execution
Perform road maintenance

Take care of traffic safety in cooperation with other
ministries/government agencies

Develop master and detailed plans for cities and
villages, and establishing land use regulations

Develop road and street plans within cities and villages

Ministry of
Interior and
Municipalities
(MolMm)

Manage vehicle registration and inspection, and driver
licensing

Enforce law, including that of the Traffic Code

a Organize and manage civil defense activities and traffic

related functions

Contribute to strengthening decentralization and
activation of local government

Supervise municipal government units and ensure
conformity with administrative and financial
regulations

Coordinate among municipal units

Provide technical assistance and support to municipal
governments

Cooperate and coordinate with other administrations on
issues related to municipal and rural affairs

Q Municipalities involved in the

project have a role in
collaborating with the
contractor to implement
environmental management
related measures including
solid waste management,
wastewater management,
traffic management, etc.

Ministry of the
Environment
(MoE)

Monitor and control of environmental protection,
preservation of natural sites and amenities

Prevent pollution, protect wildlife, and preserve
environmental balance

Set environmental standards, specifications and
guidelines

Manage natural resources and amenities

Coordinate and encourage environmental awareness
programs

Compliance of ESMP with the
Lebanese environmental
standards and regulations
issued by MoE

Ministry of

a

Culture (MoC) 4

~Department

Manage archeological finds

Review and approve project specific “Archaeological
Chance Find” procedures which would be used by

In case of archaeological
chance finds, review and
approve project specific
“Archaeological Chance
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Agency

Mission

Role in project

of Antiquities

construction contractors, consulting engineer and
archaeological consultants to address actions to be
taken if unrecorded archaeological materials are
encountered during the course of project
implementation

Find” procedures which
would be used by construction
contractors, consulting
engineer and archaeological
consultants to address actions
to be taken if unrecorded
archaeological materials are
encountered during the course
of project implementation

Ministry of In charge of electricity, water, wastewater, irrigation Coordinate with relevant
Energy and and stormwater drainage projects. authorities under the MOEW
Water Authorities acting under its auspices are: 4 Water in case of accidental damage
(MOEW) Establishments (Beirut & Mount Lebanon, North, to water and electricity related
South and Bekaa), the Litani River Authority and infrastructure during project
Electricite du Liban (EdL) implementation.
Ministry of In addition to being in charge of the agricultural sector, Coordinate with MOA in case
Agriculture the MOA is in charge of protecting and promoting the of the need for tree cutting
(MoA) sustainable management of natural and genetic
resources, including forests
Ministry of Responsible for labor and employment issues. Ensure labor laws are adhered

Labor (MoL)

to

2.3 Environmental Standards

National environmental standards were issued by the MOE under Decision 1/52 of 1996 and
Decision 8/1 of 2001. The latter overrides Decision 1/52 of 1996 and cancels Annexes 1, 2, 6, 7, 8,
9, 11 12, and 13 of Decision 1/52. The three most relevant standards to the current project are the

maximum limits of ambient air quality (Table 2-3), the permissible ambient noise levels (Tables 2-

4 and 2-5), and the wastewater discharge standards (Tables 2-6 and 2-7), since air and noise

emissions as well as wastewater effluents are potential impacts associated with the rehabilitation

of roads and should be mitigated to meet the national standards.
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2.3.1 Air quality

Table 2-3. Maximum allowable ambient air quality concentrations as per MOE Decision 1/52

Pollutant Maximum limits (ug/m?®) Avg period
Sulfur 350 1 hour
Dioxide 120 24 hours
(SO2) 80 1 year
Nitrogen 200 1 hour
Dioxide 150 24 hours
(NO2) 100 1 year
Ozone 150 1 hour
(O3) 100 8 hours
CO 30,000 1 hour
10,000 8 hours
PM1o 120 24 hours
Lead 1.0 1 year
Benzene 5 ppb 1 year

2.3.2 Noise levels

Table 2-4. Lebanese noise guidelines in different zones as per MOE Decision 1/52

Area classification

Maximum accepted noise level dBA

Day! Evening? Night®
Business district 55 -65 50 - 60 45 -55
Residential area with few construction sites, 50 - 60 45 -55 40 -50
commercial activities or on highway
Urban residential area 45 - 55 40-50 35-45
Residential suburb 40 - 50 35-45 30-40
Rural residential, hospital, public garden 35-45 30-40 25-35
Industrial zone 60-70 55— 65 50 - 60
17 am. to6p.m. 26 p.m.to 10 p.m. 310 p.m. to 7 a.m.

Note that the Lebanese noise standards were adopted primarily from the World Health Organization

(WHO) standards, which are based on threshold levels for health impacts. Such standards are

typically difficult if not impossible to meet near road projects and therefore abatement criteria
promulgated by the US Federal Highway Administration (FHWA, 1997) (Table 2-5) are more
commonly relied upon for noise impact assessments near road projects.
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Table 2-5. Summary of FHWA noise abatement criteria

FHWA

Land use Standard Leq

category (dBA) Description of land use category

A 57 (exterior) Land where serenity and quiet are of extraordinary importance and
serve an important public need and where the preservation of those
qualities is essential if the area is to continue to serve its intended
purpose.

B 67 (exterior) Residences, motels, hotels, public meeting rooms, schools, churches,
libraries, hospitals, picnic areas, recreational areas, playgrounds, parks.

C 72 (exterior) Developed lands, properties or activities not included in A and B
Undeveloped land

E 52 (interior)

Residences, motels, hotels, public meeting rooms, schools, churches,
libraries, hospitals, and auditoriums

Source: FHWA (1997)

As for the national occupational noise exposure standards in work areas, they are far higher and
include the following:

0O 0 0 O

90 dB(A) for a duration of 8 hrs

95 dB(A) for a duration of 4 hrs
100 dB(A) for a duration of 2 hrs
115 dB(A) for a duration of 0.25 hrs
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2.3.3 Wastewater discharge

Table 2-6. Limit values for wastewater discharged into the sewage network as per MOE Decision 8/1

Parameter ELV for existing and new facilities
pH 6-9
Temperature 35°C
BODs mgO,/L* 125
COD mgO,/L® 500
Total Phosphorous mgP/L® 10
Total Nitrogen, TN mg/L’ 60
Suspended Solids mg/L 600
AOX 5
Salmonellae absence
Hydrocarbons mg/L 20
Phenol index mg/L 5
Oil and Grease mg/L 50
Total Organic Carbon (TOC) mg/L 750
Ammonia (NH*) mg/L® -
Silver (Ag) mg/L 0.1
Aluminium (Al) mg/L 10
Arsenic (As) mg/L 0.1
Barium (Ba) mg/L 2
Cadmium (Cd) mg/L 0.2
Cobalt (Co) mg/L 1
Chromium total (Cr) mg/L 2
Hexavalent Chromium (Cr¥") mg/L 0.2
Copper total (Cu) mg/L°® 1
Iron total (Fe) mg/L 5
Mercury total (Hg) mg/L 0.05
Manganese (Mn) mg/L 1
Nickel total (Ni) mg/L* 2
Lead total (Pb) mg/L® 1
Antimony (Sb) mg/L 0.3
Tin total (Sn) mg/L 2
Zinc total (Zn) mg/L® 10
Cyanides (CN)mg/L 1
Fluoride (F)) mg/L 15
Nitrate (NO3) mg/L™ -
Phosphate (PO4*) mg/L™* -
Sulphate (SO4*) mg/L 1,000
Sulphide (5%) mg/L 1

4 Assuming an outlet concentration of 25 mg/l and a cleaning capacity of 80 percent

5 Assuming an outlet concentration of 125 mg/L and a cleaning capacity of 75 percent

6 Assuming an outlet concentration of 2 mg/l and a cleaning capacity of 80 percent

7 Assuming connection to a biological waste water treatment plant. Performance of waste water treatment plant related to the
concentration in the inflow: 70 — 80 percent, ELV at outlet: 15 mg/L N

8 Assuming connection to a biological waste water treatment plant. Performance of waste water treatment plant related to the
concentration in the inflow: 70 — 80 percent, ELV at outlet: 15 mg/I N

9 ELV of 0.5 mg/L must be kept at the outlet of WWTP.

10 ELV of 0.5 mg/L must be kept at the WWTP outlet.

L ELV for total nitrogen and total phosphor has to be kept
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Table 2-7. Limit values for wastewater discharged into the sewage network as per MOE Decision 8/1

Parameter ELV for existing and new facilities
pH 6-9
Temperature 35°C
BOD5 mgOzlL“ 125
COD mgO,/L*? 500
Total Phosphorous mgP/L 10
Total Nitrogen, TN mg/L* 60
Suspended Solids mg/L 600
AOX 5
Salmonellae absence
Hydrocarbons mg/L 20
Phenol index mg/L 5
Oil and Grease mg/L 50
Total Organic Carbon (TOC) mg/L 750
Ammonia (NH*") mg/L®® -
Silver (Ag) mg/L 0.1
Aluminium (Al) mg/L 10
Arsenic (As) mg/L 0.1
Barium (Ba) mg/L 2
Cadmium (Cd) mg/L 0.2
Cobalt (Co) mg/L 1
Chromium total (Cr) mg/L 2
Hexavalent Chromium (Cr¥") mg/L 0.2
Copper total (Cu) mg/L**® 1
Iron total (Fe) mg/L 5
Mercury total (Hg) mg/L 0.05
Manganese (Mn) mg/L 1
Nickel total (Ni) mg/L 2
Lead total (Pb) mg/L° 1
Antimony (Sb) mg/L 0.3
Tin total (Sn) mg/L 2
Zinc total (Zn) mg/L° 10
Cyanides (CN)mg/L 1
Fluoride (F?) mg/L 15
Nitrate (NO3) mg/L™ -
Phosphate (PO,*) mg/L™ -
Sulphate (SO+%) mg/L 1,000
Sulphide (5%) mg/L 1

1 Assuming an outlet concentration of 25 mg/l and a cleaning capacity of 80 percent

12 Assuming an outlet concentration of 125 mg/L and a cleaning capacity of 75 percent

13 Assuming an outlet concentration of 2 mg/l and a cleaning capacity of 80 percent

14 Assuming connection to a biological waste water treatment plant. Performance of waste water treatment plant related to
the concentration in the inflow: 70 — 80 percent, ELV at outlet: 15 mg/L N

15 Assuming connection to a biological waste water treatment plant. Performance of waste water treatment plant related to
the concentration in the inflow: 70 — 80 percent, ELV at outlet: 15 mg/I N

16 ELV of 0.5 mg/L must be kept at the outlet of WWTP.

TELV of 0.5 mg/L must be kept at the WWTP outlet.

L ELV for total nitrogen and total phosphor has to be kept
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2.3.4 Gap analysis for national environmental standards

The national environmental standards were compared to their corresponding standards in the
IFWBG Environmental Health and Safety General Guidelines (IFC, 2007). For ambient air quality,
the WBG guidelines adopt the WHO ambient air quality guidelines. These guidelines are either the
same or stricter than the maximum limits defined by the MOE.

Table 2-8. Comparison of national ambient air quality standards to WHO guidelines

National standards as per Decision 1/52 WHO guidelines
Pollutant Maximum Avg period Maximum Avg period
limits (ug/m?) gp limits (ug/m?) gp
Sulfur Dioxide 350 1 hour 500 10 minute
(SOy) 120 24 hours 20 24 hours
80 1 year
Nitrogen 200 1 hour 200 1 hour
Dioxide (NO>) 150 24 hours 24 hours
100 1 year 40 1 year
Ozone (0s) 150 1 hour 1 hour
100 8 hours 100 8 hours
Co 30,000 1 hour NA 1 hour
10,000 8 hours 8 hours
PM1o 120 24 hours 50 24 hours
20 1 year
PMzs NA NA 25 24 hours
10 1 year
Lead 1.0 1 year NA NA
Benzene 5 ppb 1 year NA NA

For noise levels, the WBG guidelines set the one hour Leq at 55 dBA during daytime and 45 dBA
during nighttime for residential, institutional and educational areas. These are stricter than the
FHWA standard (67 dBA) but less strict than the national standards (35-40 dBA) for rural areas.

As for the wastewater discharge, EHS Guidelines provides standards for discharge of treated
sewage from an industrial facility to surface water. This does not apply to this project. National
limit values for wastewater discharge into surface water and into the sewage network are more
detailed in terms of parameters and will be adopted when necessary.

2.4 World Bank Policies

As stated above, the REP triggered the World Bank Operational Policy OP 4.01 requiring
Environmental and Social assessment. As such, this ESMP report should comply with the
safeguards policies and procedures of the World Bank—OP 4.01 on Environmental and Social
Assessment to ensure environmentally sound and sustainable decision making. An ESMF was
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prepared for the REP through CDR with support from the WB (CDR, 2018). The ESMF concluded
that the REP activities are not expected to have significant environmental impacts and classified
the REP under WB category B projects that require the preparation of an ESMP that is normally
not associated with further screening or scoping studies for the various roads under consideration.
Besides no significant environmental impacts, the ESMF equally anticipated no impacts on
physical and cultural resources or natural habitats, no involuntary resettlement, and no land
acquisition. The preparation of this ESMP considered the WBG Environmental Health and Safety
General Guidelines.

Note that the ESMF recognized that the project implementation might result in small scale land
acquisition or impacts on squatters or encroachers approaching to government lands or involuntary
taking of land. Therefore, the project triggered the Bank policy on Involuntary Resettlement OP
4.12 and a resettlement policy framework (RPF) was prepared according to the World Bank policy
and relevant Lebanese laws and regulations as a guideline for resettlement. However, the proposed
roads in the Bcharre district do not involve involuntary resettlement or land acquisition.

2.4.1 Access to Information (Al) policy

Introduced in 2010, the World Bank’s Policy on Access to Information (Al Policy) has made the
Bank a more effective development partner Based on the concept that any information in the Bank’s
possession is public, except for that which falls under a defined list of exceptions, the Al Policy
remains the standard for international development institutions. It has also provided the basis for
the accompanying open initiatives—including Open Data, Open Finances, the Open Knowledge
Repository, and the Open Archives—all of which make the Bank’s work more transparent,
accessible, and accountable.

2.4.2 EHS guidelines

The preparation of this ESMP considered the WBG Environmental Health and Safety General
Guidelines which are consistent with the CDR Safety, Health, and Environmental Regulations for
Construction Projects (Annex C).

2.5 International treaties and conventions

Lebanon has ratified several international conventions related to the environment in general.
Selected laws of relevance to the project impact assessment are summarized in Table 2-8.

15|Page



Table 2-9. International laws and conventions signed by Lebanon

Date & Place Relevance to the
Signed Treaty project
1994 UN framework convention on climate change with the aimto  Considers greenhouse

Rio de Janeiro
ratified via Law

stabilize greenhouse gas concentrations at a level that would
prevent dangerous anthropogenic (human induced)

gas emissions

359 dated interference with the climate system.
1/8/1994
1992 UN framework convention on Biological Diversity: Considers terrestrial

Rio de Janeiro
ratified via Law
360 dated
1/8/1994

Conservation of biological diversity, sustainable use of its
components, and fair and equitable sharing of benefits from
the use of genetic resources, including appropriate access to
such resources and transfer of relevant technologies

biodiversity in the
vicinity of the
project.
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3 PROJECT DESCRIPTION

As stated above, the GOL solicited and obtained WB financing for the REP being implemented by
CDR towards improving transport connectivity along select paved road sections and create short
term employment opportunities for local communities (skilled Lebanese and poor Syrian refugees).
The selection of road sections was based on a number of criteria that considers the pavement and
safety condition of the road, the level of traffic, the balancing of roads between regions and
communities, the balancing of road sections by categories (primary, secondary, and tertiary), and
the labor creation potential with broader socioeconomic impacts. Using these criteria, several roads
were selected in the Batroun Caza rehabilitation, maintenance, and minor construction. Activities
to be performed vary between one road and the other, depending on the road rating in terms of the
condition of the pavement, shoulders, potential flooding and drainage, potential landslide/soil
erosion and retaining walls, and/or pedestrian walkways.

3.1 Location

The proposed roads for rehabilitation in the Batroun Caza are located inland with Figure 3-1
showing a general layout of the proposed Roads (4 — 5 — 6 — 7N) and the surrounding areas. The
location and coordinates of the proposed roads in addition to key characteristic features or potential
sensitive receptors are presented in Table 3-1 and the alignment of each road is shown in figures 3-
2 to 3-5.

o Road 4 (Figure 3-2) starts at Tannourine El Faouga at the existing Bcharre — Tannourine
highway and extends for a length of about 11 km passing through the villages of Hourata and
Harisa, until it reaches an end at the Batroun - Bcharre Caza limits.

o Road 5 (Figure 3-3) start at Aagbet Fnaideq and extends approximately 3 km towards Kfar
Halda, where it crosses the Jaouz River, and then continues for another 5 km along Batroun -
Tannourine highway until it reaches the village of Hrayeq.

o Road 6 (Figure 3-4) starts at Ain Aaya just outside the existing Batroun — Tannourine highway,
and it extends for about 11 km passing through the villages of Kour, Zan, and Aassia.

o Roads 7N (Figure 3-5) starts at Aagbet Fnaideq and extends from about 10 km towards the
village of Kfour EI Arabi.
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Figure 3-1. Location overview and elevation of proposed roads within Batroun district
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Table 3-1. Location and characteristics of Batroun district proposed roads

Coordinates Width

Road Villages range  Length  Elevation

code Location From to Start End (m) (Km) range (m) Key features

Road 4 Bcharre-Tannourine Road Hourata-Harisa 34°11'11.9"N  34°13'02.9"N  5-7 11 1468- Bcharre-Tannourine main road, high
Tannourine El Faouga — Hourata — 35°54'04.0"E  35°56'54.7"E 1814 elevations, scattered residential buildings,
Miel — Harisa at Caza Limits few restaurants

Road 5 Aagbet Fnaideq — Kfar Halda — Beit Bassaten Al Ossi — 34°14'22.9"N  34°12'41.3"N  5-7 5.6 585-692 Relatively steep, Jaouz River, agriculture,
Chlala Batroun-Tannourine Road — Kfar Helda- Beit 35°49'50.0"E  35°51'45.1"E few residence-s
Jaouz River-Hrayeq Chelala

Road 6 Ain Aaya (outside Batroun — Kour-Zan-Assia 34°14'49.2"N  34°13'11.7"N  5-7 11 209-806 Secondary road, few residences and
Tannourine Road) — Kour — Kfar 35°43'42.6"E  35°47'13.6"E restaurants, church, monastery, pine trees
Hatna — Zan — Aassia

Road 7N Aagbet Fnaideq — Chir Kfar Hilda — Bassateen Al Ossi- 34°14'22.9"N  34°13'20.1"'N  5-7 6 655- Secondary road, olive trees, rock
Kfour El Arabi Kfour Al Arabi 35°49'50.0"E  35°51'44.5"E 1086 formations, small village

Projected Coordinate System: WGS_1984_UTM_Zone_63N
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Figure 3-2. Road alignment of Batroun Road 4 (Hourata - Harisa) with contour elevations

W 7700? 7120?
§
s -
Harisea
5
+ A Soutces: Esn|, HERE. Garmin, Intermap, increment P Cerp., GEBCO, USGS, FAO, NPS. NRCAN, GeoBase, IGN, Kadaster N, Ordnance Survey, Exn
Y Japan, METL Esti Ching (Hong Kong). swisstopo, © OpenSirestMap contridutors, and the GIS User Community
L
nw;o TIN&’ 772000
|| Legena . i for B R
Coordinate Tsm r.‘:cs 10: UTM Zone 36N | i o B ATROUN_RO AD_4 Client: Council for and (COR)
3‘:“,‘,?."’,;;?:‘ s Rotaining Wall Road Alignment Consultant:  Team g g and q C
ate: ' &
1om = 179 meters — Chanal b Project Name: Detalled Eng g Design for R on of S
- Culent Road Links in Lebanon Lot 5 & Lot 6
0 0175 035 07 105 |
(OUN CAZA e

20|Page



Figure 3-3. Road alignment of Batroun Road 5 (Bassaten Al Ossi - Beit Chelala) with contour elevations
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Figure 3-4. Road alignment of Batroun Road 6 (Kour-Zan-Assia) with contour elevations
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Figure 3-5. Road alignment of Batroun Road 7N (Bassatin Al Ossi - Kfour Al Arabi) with contour elevations
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3.2 Project activities

The main civil works which are expected to take place under the REP including the Batroun caza
may include:

a Construction and reconstruction of retaining walls/footwalls;
0 Pavement reconstruction (aggregate base course, bituminous base course, ...);
o Pavement rehabilitation (Milling & overlay, deep & shallow pothole patching, crack sealing);

a Structural concrete repair;

O

Sidewalk repairs and construction;

Pedestrian Crossings (grade separation/at grade);

o O

Improvement of the median barrier (construction and repairs);

O

Median/Side lighting system and all related electrical and civil works;

O

Road marking & signing;

O

Storm water drainage improvement (construction and repairs);

Safety barriers: New Jersey/ Texas barrier and steel guard rail;

o O

Relocation/Expansion of existing utilities as applicable;

O

Other ancillary and associated works including traffic management during construction;

o Reinstatement of roads disturbed by the works and tapering to the existing roads as necessary.

More specifically, Table 3-2 summarizes the main design elements to be executed along the roads,
in addition to asphalting, along with the quantities of construction material needed. Note that the
excavations will not exceed 40 cm in depth minimizing potential interference with existing
infrastructure such as water supply.
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Table 3-2. Design elements along proposed Batroun district roads with estimated construction material

Construction Material needed

Excavation Retaining
depth Excavation walls Reinforced Reinforcing Crushed

From —to Volume No. and length  Culverts Sidewalks Concrete Steel Aggregate Base Asphalt Concrete
Road code and villages (cm) (md) (m) Number (m) (m3) (ton) Course (m®) (m3)
Batroun Road 4 20-40 6,000 100-3,200 32 0 200 20 6,413 4,300
Hourata-Harisa
Batroun Road 5
Bassaten Al Ossi — Kfar Helda- Beit Chelala 20-40 2,000 15-500 8 Total L~ 200 60 6 1,504 1,200
Batroun Road 6 20-40 5,500 30- 1,000 10 TotalL~500 150 15 4,100 2,900
Kour-Zan-Assia
Batroun Road 7 20-40 2,600 15-500 8 0 100 10 816 1,300

Bassateen Al Ossi- Kfour Al Arabi
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3.3 Material and Equipment

The following are the types of construction equipment which may be used. Other equipment may
be added as needed by the site activities.

JCBs

Excavators with jack hammers
Milling machines

Bobcats

Pavers

Rollers

Graders

Shovels

Soil Compactors

Pickup trucks

Trucks

Pickup trucks with integrated small cranes
Bitumen tanks with spreaders
Air Compressors

Power generators

Asphalt saw cultters.

0o 000000 0D 0D DD DO O

The Contractor will not install on-site any plants for asphalt and concrete batch.

3.4 Site Staffing

At this stage, the final number of workers needed for the REP in Caza of Batroun is based on
estimation since the total volume of each activity as per the bill of quantities of the tender
documents is not prepared yet by the awarded Contractor. Therefore, it is estimated that the
rehabilitation works would require the workforce of 150 to 200 laborers.

3.5 Site facilities

The Project site will not include on-site facilities such as site offices for Engineers and for the
Contractor, laborers camps, lodging on site, containers, power generators and repair garages.

During the work implementation, the Contractor will have to rent a flat located in the Project area
to serve as Project Offices. These offices will be used by the Contractor Engineers, technical skilled
workers and Supervising Consultants. The flat will be equipped with toilets, kitchen (including
drinking water and appliances), lockers and other supplies needed for the daily administrative
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activities. It might also serve as a meeting point for all Project workers at the start and end of their
shifts.

The work implementation will also require unskilled workers (laborers) needed to perform
earthworks on-site. The Contractor will be encouraged to hire laborers from the local community
living in the Project area. During working hours, laborers will be entitled with a one-hour break
on-site. Usually, every laborer brings from home his own food and drinking water. The on-site rest
point will be decided by the Contractor at the time of works.

The Contractor will have to service the on-site with portable cabin toilet. The porta cabin will be
mobile and its placement depends on the length of the work zone. Accordingly, the Contractor will
have to move it based on the progress of rehabilitation works. The Contractor should link the porta
cabin toilet to the existing wastewater network. In case the network is not available within the work
zone, the Contractor will need to link it to a polyethylene storage tank and the Supervising
Consultant shall inspect it on a regular basis and ensure emptying the tank when filled into the
nearest wastewater network.

For vehicles and equipment, the Contractor will have to rent a land within the Project area. This
land should be fenced and used for parking purpose only. The Contractor shall not perform any
repair on site and is obliged to execute vehicles and equipment maintenance in a repair shop
preferably located within the Project area.
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4 BASELINE ENVIRONMENTAL AND
SOCIAL CONDITIONS

The preparation of the ESMP report included field surveys to observe and document baseline
conditions. Information related to coverage deemed important in the context of the ESMP was
synthesized and processed using the geographic information systems (AcrGIS Desktop Version
10.61 by ESRI, License type: Advanced) to prepare the maps presented in this report. Field
observations coupled with reported literature form the basis for defining the physical, biological,
and social characteristics of the general project area as outlined below.

4.1 Physical environment
4.1.1 Topography

Road 4 is located at relatively high elevations varying between 1,400 and 1,900 m ASL. Roads 5
and 7N fall between 800 and 1,000 m ASL. Road 7N has relatively small constant slopes (Figure
4-2), while Road 5 crosses the Jaouz River at a small valley (Figure 4-3). Finally, Road 6 falls at
elevations varying between 300 and 800 m ASL. The general topographic maps of the proposed
Batroun roads and surroundings were presented in Figures 3-1 to 3-4 and in Figure 4-1 below.
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Figure 4-1. Contour maps for the proposed roads in the Batroun district
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Figure 4-2. Relatively gentle slopes along Road 7N (Bassateen Al Ossi- Kfour Al Arabi)
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A. Maalouf, A. Chehab, M. (Jan, 2019)

Figure 4-3. Relatively flat terrain at the valley along Road 5 (Bassaten Al Ossi — Kfar Helda- Beit
Chelala)
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4.1.2 Geology

4.1.2.1 Lithology and main geological formations

Based on the geological map (Figure 4-5), The predominate lithology in the Batroun Caza is
limestone that belongs to the Jurassic (Kesrouane J4) and Sannine (C4) formations. Their beds
show bending and dipping in opposite directions denoting the presence of a local anticline (see
cross section in Figure 4-4). Near the coastline, a series of quaternary deposits (q) overly the
cretaceous sequence and outcrop at the surface. It shows lithological variations, mainly sand
pebbles, sand dunes, and sequences of gravel, sand, silt and clay. A layer of conglomerates-
limestone from the lower Miocene (mcg) outcrops at Koubba and Hamat to the north of Batroun
(Figure 4-5). It is made of massive limestone, and forms small cliffs overlooking the Chekka-
Batroun Highway. This gives rise to the accumulation of broken rock fragments downslope, which
are known as scree. Slumps occur in the Senonian marl as well, and may lead to slope failures,
especially where part of the resisting masses are removed due to the highway. None of the roads
crosses the Senonian marl or the conglomerates-limestone of the Miocene formation (Table 4-1).

Figure 4-4. Illustrative geological map of the Batroun area, north Lebanon
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Table 4-1. Main lithology and formations crossed by proposed roads

Road Lithology Formation
Road 7: Sandstone Chouf (C1)
Bustan AI Assi Kfour Sandy limestone, Limestone, Marl Abeih, Mdairej, Hemmana
Al Arabi (C2a,C2b,C3)
Limestone Sannine (C4)
Road 6: Limestone Maameltain (C5)
Kour Zan Asia Limestone Sannine (C4)
Road 5: Sandstone Chouf (C1)

Bustan Al Assi Kfar
Halda Beit Chelala

Basalt, Limestone, Sandy Limestone

Sandy limestone, Limestone, Marl

Bhannes, Bikfaya,Salima (J5,J6,J7)

Abeih, Mdairej, Hemmana
(C2a,C2b,C3)

Limestone Sannine (C4)

Limestone Kesrouane (J4)
Road 4: Basalts Pliocene (p)
Hourata Harisa Limestone Kesrouane (J4)
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Figure 4-5. Lithology of the Batroun district and along proposed roads
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4.1.2.2 Faults, erosion, landslides, and earthquakes

Several faults crisscross the Batroun Caza. All 4 roads either lie within 150 m of a fault line or are
crossed by one (Figure 4-6). The risk for erosion across the 4 proposed roads ranges from very low
to very high. The erosion risk for Road 4 (Bustan Al Assi Kfour Al Arabi) is high to very high. The
neighboring Road 5 (Bustan Al Assi Kfar Halda Beit Chelala) starts with medium erosion risk in
the east and then transitions to very high and high erosion risk in the middle sections, before
transitioning into a small section of low erosion risk in the west and a larger section of very high
erosion risks along its western sections. Along Road 6 (Kour Zan Asia) the erosion risk is mostly
medium with small pockets of very high risks. Finally, Road 4 (Hourtata Harisa) crosses through
regions with medium to very high erosion risks. With regards to landslide hazards, the area appears
to be prone to them, especially towards the west (Figure 4-7). Only the western sections of Road 6
(Kour Zan Asia) appears to be prone for such risks. The other 3 roads do not appear to be prone to
landslides. Seismic risks in the study area exist, given that it lies along the 1000-km-long left-lateral
Levant fault system (LFS). This fault system is responsible for a significant amount of seismic
events in the eastern Mediterranean (Hujeir et al., 2011). For the study area, the EZ-FRISKTM
model developed by Hujeir et al., (2011) predicts that the 10% probability of peak ground
accelerations (PGA) exceedance in 100-year ranges between 0.3 and 0.35 g. With these levels of
seismic hazards, civil engineering projects such as bridges should adopt reinforcement (in
reinforced concrete structures) of “high seismic hazard” as established in international codes of

practice (Hujeir et al., 2011).
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Figure 4-6. Faults and erosion risk in the Batroun district
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Figure 4-7. Landslides, rockfall sites, and earthflows
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4.1.3 Hydrology

The study area includes several springs, groundwater wells, streams, rivulets, and the Jaouz River
as shown in Error! Reference source not found.Figure 4-8. Road 5 intersects the Jaouz River,
overpassing a small bridge (Figures 4-9 and 4-10). The river water is largely used for the irrigation
of the agricultural lands along its banks, while drinking water is obtained mostly from groundwater
wells as well as from natural springs. A study by Khalaf et al. (2007) on the biological quality of
the Jaouz River revealed that overall, the river is poor in benthic invertebrate macrofauna and
diatomic microflora due to anthropogenic activities. It distinguished between three river sections:
(i) a section upstream from the village of Tannourine, with a rich and diverse benthic fauna and an
oligosaprobic diatomic flora indicating a good biological water quality; ii) a section downstream
of Tannourine (close to Road 5) corresponding to the discharge of wastewater, here the values of
the different indices are low and chironomids are abundant, self-purification follows in this section
improving the biological quality of the water; (iii) the middle and lower courses presenting a
deterioration of water quality essentially due to climatic and hydrologic conditions.

The Dalli spring is a major source of potable water for the study area. The capacity of the water
treatment plant in 2001 was 12,000 m®/day (MoE, 2001). As can be seen from Figure 4-8, Road 5
(Bustan Al Assi Kfar Halda Beit Chelala) passes in the immediate vicinity of the Kfar Halda water
treatment plant. Additionally, 3 of the proposed roads cross within regions that have an irrigation
scheme (Road 4: Bustan Al Assi Kfour Al Arabi, Road 5: Bustan Al Assi Kfar Halda Beit Chelala,
Road 4: Hourata Harisa). None of the roads passes in the immediate vicinity of any of the proposed
and/or existing dams and hill lakes.
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Figure 4-8. Hydrology and water resources surrounding proposed roads in the Batroun district
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Figure 4-9. Bridge at the intersection of Road 5 (Bassaten Al Ossi — Beit Chelala) and Al Jaouz River

Road 5-(Bassaten Al Ossi — Beit Chelala) (34°13'22.4"N 35°50'24.4"E)
A. Maalouf, A. Chehab, M. (Jan, 2019)

Figure 4-10. Al Jaouz River passing at intersecting Road 5 (Bassaten Al Ossi — Beit Chelala)

Road 5-(Bassaten Al Ossi — Beit Chelala) (34°13'22.4"N 35°50'24.4"E)
A. Maalouf, A. Chehab, M. (Jan, 2019)
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4.1.4 Climate and meteorology

The climate and meteorological parameters play an important role in the transport and dispersion
of pollutants in the atmosphere. Moreover, climate and meteorology play a role in the timing of
construction activities and potential road closures during both the rehabilitation and operational
phases. As such, meteorological data on precipitation, temperature, wind direction and speed are
important for the assessment of environmental impacts. Wind speeds and wind directions are
responsible for carrying pollutants from the proposed roads to nearby communities both during the
rehabilitation and operation phases. On the other hand, precipitation controls the rates of runoff.
Meteorological data for the study region are best represented through long term monitoring stations
in that region. While there are no monitoring stations in the immediate vicinity of the proposed
roads, data from a recent national study (Figure 4-11) that was synthesized in the context of climate
change modeling (EI-Samra et al., 2018) was relied upon. The study used data reported in the Atlas
Climatique du Liban; NOAA's National Climatic Data Center, Lebanese National Meteorological
Services (LNMS), Lebanese Agricultural Research Institute (LARI), and the American University
of Beirut Advancing Research Enabling Communities Center (AREC). In addition, long-term
average representative precipitation and temperature for the Batroun Caza are presented in Figure
4-12 and 4-13, respectively. As can be seen, the summer season between the months of June and
September is dry with limited precipitation, while the highest amounts of precipitation are usually
recorded during the month of January. Annual precipitation volumes vary across years and
locations. They range from as low as 600 mm to as high as 1,200 mm. In addition, at high
elevations, snow is common occurrence and may hinder construction activities. The warmest month
of the year is August (average monthly of 24.95°C) and the coldest is January (average monthly of
10.3°C). With respect to wind, the closest weather station equipped with a functional anemometer
is in Bcharreh and is operated by LARI. The windrow for the year 2018 from that station is shown
in Figure 4-14. Calm winds are predominant (0 to 0.5 m/s) blowing from the West (17 percent of
the time) and South-West (35 percent of the time).

Figure 4-11. (a) Lebanon geoclimatic regions, (b) rain gauges locations, (c) temperature stations
locations with records of daily average and/or maximum and minimum temperatures, per geoclimatic
region Stations used to calculate the anomaly (BIA, TRP and HAQ) score are indicated in red
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Figure 4-12. Average monthly rainfall values for Batroun district (1901-2015)
at location (34.2,35.91)
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Figure 4-13. Average monthly temperature values for Batroun district (1901-2015)
at location (34.2,35.91)
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Figure 4-14. Wind speed and wind direction from the Bcharre weather station for the year 2018
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4.1.5 Ambient air quality and noise levels

Traffic emissions represent the main source of air pollution in the project area with generators
constituting another source in residential areas at times of electricity disconnection. Major air
pollutants induced by traffic include Carbon monoxide (CO), Nitrogen Oxides (NOx), Sulfur oxides
(SOx), Hydrocarbons (HC), and Particulate matter (PM). These pollutants are associated with
potential adverse health impacts with long-term exposure to atmospheric concentrations exceeding
threshold limits. Air quality monitoring in Lebanon in general is weak and adhoc with no systematic
continuous monitoring. It is based mostly on individual efforts at academic institutions with a recent
effort through the MoE that acquired several stations spread throughout Lebanon, particularly in
urban areas. Unfortunately, the stations have stopped because of lack of resources and the existing
data is not reliable because of lack of equipment calibration, to the best of our knowledge.

Annual average ambient air quality data were reported by JICA (2018) for part of the Batroun Caza
(Figure 4-15). Data for Cell 5 is considered to be the most representative, being the closest to this
study area in terms of distance as well as prevalent socio-economic activities, i.e. mostly rural and
light residential. Table 4-2 shows that the annual concentrations for all criteria air pollutants for
Cell 5 and for the other cells which are located close to the urban, industrial coastline are below the
national ambient air quality standards defined by MOE Decision 52/1. Note that the source of the
data reported in JICA (2018) was not clearly stated.

45|Page



Figure 4-15. Air quality cells as per the JICA (2018)

4 y S
/v, >

. | -.t/ - ['
Selata " s~

Source: JICA 2018

Table 4-2. Average annual ambient concentrations of air pollutants in the Batroun district

Annual average concentration (ug/m?)

Cell 5 Min and max National ambient air quality

Pollutant for the 5 cells standards (MOE Decision 52/1)
PMa2s 174 16.3-20.6 80 pug/m®

PMuo 27.3 27.3-37.3 120 pg/m?®

CcO 341 304-472 10,000 pg/m®

SO; 17.4 17.0-47.6 80 pg/m?®

NO2 19.1 15.3-29 100 pg/m®

O3 80.8 73.0-87.9 100 pg/m3

Source: JICA 2018

Similarly, vehicles and some generators in residential areas constitute the main source of noise.
While no noise measurements are available along the proposed roads, various studies have been
conducted on noise measurements in specific projects / studies although no systematic noise
monitoring in the country exists. In the context of the proposed roads it is expected that the baseline
average continuous A-weighted noise levels during the day time will vary between 55 to 80 dBA
depending on time of day, traffic conditions and proximity to the roads. This range was deduced
from noise measurements conducted in 2017 along segments of a nearby rural road of similar nature
in the Batroun Caza (JICA 2018). Note that these levels exceed the national standards of 30-40
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dBA for rural areas. However, as mentioned earlier, the national standards are very stringent and
hard to meet along roads. Hence, it is more realistic to consider the FHWA (1997) noise criterion
of 67 dBA for residences, motels, hotels, public meeting rooms, schools, churches, libraries,
hospitals, picnic areas, recreational areas, playgrounds, parks.

4.1.6 Land use land cover

The land use and land cover in an area refers to both natural landscape and anthropogenic activities
occupying the regions. The four proposed roads in the Batroun Caza pass largely through rural
areas. Figure 4-16 shows the main land use land covers of the Batroun Caza as well as those in the
immediate vicinity of the 4 proposed roads. Table 4-3 summarizes the main land use land cover
within 50 m of the four proposed roads in the Batroun Caza. The roads generally cross through
cleared forests as well as agricultural fields, especially olive groves. Both Road 6 (Kour Zan Asia)
and Road 5 (Bustan Al Assi Kfar Halda Beit Chelala) cross through dense oak and mixed forests
(Figure 4-16).

The field survey revealed a varying terrestrial cover in the vicinity of the various roads. Along Road
4 (Hourata Harisa), the vegetative cover becomes sparse and intermittent due to high elevations.
Road 5 (Bustan Al Assi Kfar Halda Beit Chelala) crosses a vegetated area (Figure 4-17) that also
includes agricultural activities along the Jaouz River. Meanwhile, Road 7N (Bassateen Al Ossi-
Kfour Al Arabi) passes through pine (Figure 4-18) and olive groves (Figure 4-19). Finally, Road 6
(Kour Zan Asia) showed a variation in its vegetative cover, including shrubs, pine, oak (Figure 4-
20) due to the large difference in its elevations. Refer to Section 4.2 for more details on the
biological environment.
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Figure 4-16. Land use and land cover map of selected roads at Batroun Caza
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Table 4-3. Main land use land cover areas along proposed roads in the Batroun district

(within 50 meters)

Percent of area

2
Road Landuse Area (m?) per road (%)
Clear Grasslands 9126 15
. Clear Oaks 330,337 52.7
and I | Clear Pines 36,689 5.8
us_tan A Medium Density Urban Fabric 118,724 18.9
Assi Kfour Al .
Arabi Olives 131,252 20.9
Scrubland 1,119 0.2
Total 627,247 100.0
Clear Oaks 31,433 2.9
Dense Mixed Wooded Lands 43,491 4.0
Dense Oaks 250,577 23.0
Diverse Equipment 9,819 0.9
Road 6: Field Crops in Small Fields/Terrace 50,703 4.6
Kour Zan Fruit Trees 65 0.0
Asia Low Density Urban Fabric 557,896 51.2
Olives 120,454 11.0
Scrubland with Some Dispersed Bigger Trees 3,566 0.3
Urban Extension and/or Construction Sites 22,560 2.1
Total 1,090,564 100.0
Clear Oaks 128,455 14.2
Clear Pines 4,828 0.5
Dense Mixed Wooded Lands 12,098 1.3
Dense Oaks 223,147 24.7
Field Crops in Medium to Large Terrace 38,873 43
Road 5: Low Density Urban Fabric 176,152 195
Bustan Al Olives 197,881 21.9
Assi Kfar Protected Agriculture 29,643 33
Halda River 3,228 0.4
Scrubland with Some Dispersed Bigger Trees 23,153 2.6
Urban Extension and/or Construction Sites 60,420 6.7
Urban Sprawl on Dense Wooded Land 3,547 0.4
Urban Sprawl on Field Crops 797 0.1
Total 902,222 100.0
Bare Rocks 35,832 3.1
Field Crops in Small Fields/Terrace 288,087 24.6
Fruit Trees 259,879 22.2
Road 4- Low_Density L_eran Fabric _ 38,701 3.3
Houraté Medium Density Urban Fabric 55,194 4.7
Harisa Rocky Outcrops 267,633 22.9
Scrubland with Some Dispersed Bigger Trees 210,731 18.0
Urban Sprawl on Field Crops 11,902 1.0
Urban Sprawl on Scrubland 751 0.1
Total 1,168,710 100.0
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Figure 4-17. Reeds and olive trees along Road 5 (Bassaten Al Ossi - Beit Chelala) in Kfar Helda
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Road 5- Kfar Helda (34°13'40.8"N 35°50'15.7"E)
A. Maalouf, A. Chehab, M. (Jan, 2019)

Road 5- Kfar Helda (34°13'57.4"N 35°50'08.2"E)
A. Maalouf, A. Chehab, M. (Jan, 2019)

50|Page



Figure 4-18. Vegetation (pine trees) at Road 7N (Bassateen Al Ossi Kfour Al Arabi)
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Road 7N- 34°13'54.1"N 35°50'37.0"E
A. Maalouf, A. Chehab, M. (Jan, 2019)

Figure 4-19. Olive trees on the side of Road 7N (Bassateen Al Ossi Kfour Al Arabi)
' Fy o

Road 7N- 34°13'36.5"N 35°51'34.2"E
A. Maalouf, A. Chehab, M. (Jan, 2019)
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A. Maalouf, A. Chehab, M. (Jan, 2019)
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4.2 Biological Environment

As mentioned in the previous section, the roads in the Batroun Caza pass through various land
cover types that harbor different habitats. More specifically, Road 5 (Bassaten Al Ossi Kfar Helda
Beit Chelala) passes through the Al-Jawz River valley and Road 4 (Hourata Harisa) passes within
500 m from the borders of the Tannourine Cedar Forest Nature Reserve.

421 Flora

The most predominant natural land cover along Road 7N (Bassateen Al Ossi- Kfour Al Arabi) is
clear oaks (Table 4-3). Dense oaks are prevalent along Roads 5 (Bassaten Al Ossi Kfar Helda- Beit
Chelala) and 6 (Kour Zan Assia) while scrublands are most predominant along Road 4 (Hourata
Harisa). As for agricultural lands, olive groves are predominant along Road 5 and 7N, while fruit
trees, mostly apple, are predominant along Road 4.

In the vicinity of Road 5, guarrigue and maquis are identified as a distinct semi-natural habitat
commonly found in the Al-Jawz River valley. These represent a shrubland habitat ecosystem within
Mediterranean forests, woodlands, and scrub biome. It is often composed of kermes oak, lavender,
thyme, and white cistus.

Road 4 passes close the borders of the Tannourine Cedar Forest Nature Reserve. The habitat
constitutes a mixed forest dominated by Cedar of Lebanon (Cedrus libani), with areas of scrub,
rocky canyon and fast flowing stream.

4.2.2 Fauna

Maquis or shrub-lands remain critically rich ecosystems throughout the country. Due to their
density and difficulty of access, they constitute a dynamic hideout for numerous reptiles (the
Chameleon (Chamaeleo chamaeleon) and the Spur thighed Tortoise (Testudo graeca)), mammals,
and birds (the Green Finch (Carduelis chloris), the Blackbird (Turdus merula), the Bee Eater
(Merops apiaster), and the Masked Shrike (Lanius nubicus)). The Tannourine Cedar Forest Nature
Reserve site supports a wide range of mammals including Persian Squirrel, Badger, Wild Boar and
the rare Wolf. The Reserve has been declared an Important Bird Area (IBA) in 2006. The forest is
an attractive resting place for migratory birds. The gorges and mountain sides also are used by
eagles, storks and pelicans as they soar on their journeys between Europe and Africa. So far, around
80 species of birds have been identified in the forest (A Rocha, 2007).

4.2.3 Ecologically Sensitive Areas

As mentioned above, Road 4 (Hourata Harisa) passes at a distance of 120 meters from the lower
borders of the Tannourine Cedar Forest Nature Reserve, one of the most unspoiled areas in Lebanon
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(Figure 4-21). The predominant fauna and flora in the reserve were described in Sections 4.2.1 and
4.2.2 above.
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4.3 Socio-economic Environment
4.3.1 Demographic Profile

The proposed four roads in Batroun pass serve several villages in the Caza, as illustrated in Figure
3-1. Note that no demographic data was readily available on a village basis. However, since the
roads are scattered throughout the Batroun Caza, demographic data for the whole caza will be used.
According to the MOPH (2016), the total population in the Batroun Caza in 2016 was estimated at
45,094. The reported numbers exclude Palestinian camps and Syrian refugees. Around 66 percent
of the population is between 15 and 64 years old and 11 percent is aged above 65 years. The average
dependency ratio is high, reaching 56.9 percent. The average household in the Batroun caza hosts
between 4 and 5 persons. In the Batroun caza, around 93 percent of the young people (age range
between 6 and 12 years) are enrolled in schools. Moreover, about 15 percent of the Batroun
population, with an age greater than 10 years, are illiterate (JICA, 2018).

As for the total number of officially registered Syrian refugees in the Batroun Caza, it was reported
by UNHCR (2018) to be 14,987. No Palestinian camps are present in the Caza. The total number
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of officially registered Syrian refugees in the villages in the immediate vicinity to the four roads
was estimated at around 2000 (UNHCR, 2018).

4.3.2 Social Activities

Batroun city offers various social outlets and activities including public gardens and parks, public
libraries, as well as cultural, commercial, industrial, and educational centers (schools), coastal
resorts, hospitals and clinics, restaurants, and religious buildings etc. It offers an environment rich
with cultural heritage with people visiting from inside and outside the city. Beyond the coastline,
social activities in relevant Batroun villages are relatively limited to in or out of village visits
between family or friends, picnics, church visits, periodic municipal or parliamentary elections, or
other range of celebrations of births / anniversaries / weddings to condolences in funerals. Larger
villages / towns may house a school or a clinic or an NGO. A detailed social survey at the level of
each village was not conducted. To the extent available and accessible, data was extracted from
reported literature to provide a brief socio-economic overview as outlined below.

4.3.3 [Economic Activities

Standard of living refers to the level of wealth, comfort, material goods, and necessities available
to a certain socioeconomic class in a country. About half of the residents (45 percent) in the Batroun
caza are classified in the intermediate living index category, while 34 percent are classified as low
and 21 percent as having high standard of living (CAS/ UNDP/ MOSA, 2004). Furthermore, around
26 percent of the population (12,025 person) in the Batroun Caza is considered under the Lebanese
Poverty Line (CAS/ UNDP/ MOSA, 2004).

Socio-economically, the land use reflects on the economic and social fabric of the region as a whole
and in the areas surrounding the proposed roads. As evident from the land cover land use map
(Figure 4-16) and from Table 4-3, the urban fabric along the roads ranges from low density along
roads 4: Hourata Harisa (3 percent), 5: Bassaten Al Ossi Kfar Helda Beit Chelala (19.5 percent)
and 6: Kour-Zan Assia (50 percent) to medium density along road 7N: Bassateen Al Ossi Kfour Al
Arabi (19 percent). Hence, the urban coverage is highest along Road 6. In terms of agricultural
activities, olive groves are predominant along Road 5 (Bassaten Al Ossi Kfar Helda Beit Chelala)
and Road 7N (Bassateen Al Ossi Kfour Al Arabi) reaching up to 20 percent of the area within 50
meters of the road. Fruit trees and field crops in small field/ terraces are predominant along Road
4 (Hourata Harisa) constituting up to 47 percent of the area. These are associated with dispersed
light agro-industries. Besides a minority of remaining farmers, residents in the overall caza tend to
work elsewhere in urban areas along the coastal region with many residing there and visiting their
villages in the summer. Evidently, this is the case for most of the Lebanese villages, where income
from agriculture is not adequate to maintain livelihood and has become a supplement rather than
the main source of living.
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The above was further ascertained by the field survey which revealed that Road 4 (Hourata Harisa),
which is part of the Bcharre — Tannourine Highway, is sparsely populated except for few scattered
residences and restaurants (Figure 4-22). Road 5 (Bassaten Al Ossi Kfar Helda Beit Chelala) passes
across the Al-Jaouz River and has an agricultural nature with many residences scattered throughout
the valley bordering the river (Figure 4-23). Road 7N (Bassateen Al Ossi Kfour Al Arabi) is a
secondary road with a village existing at its end (Kfour EI Arabi) (Figure 4-24). Finally, Road 6
(Kour Zan Assia) passes through a variety of residences and buildings and has a denser urban fabric
than the other proposed roads in this Package. It features commercial, residential, and religious
buildings along its sides (Figure 4-25). The figures below ascertain the limited number of sensitive
receptors present in close vicinity to the roads.

Figure 4-22. Bcharre — Tannourine Road at Road 4 (Hourata Harisa), with very few shops and residences

Road 4- Tannourine El Faouga (34°10'57.7"N 35°54'11.9"E)
A. Maalouf, A. Chehab, M. (Jan, 2019)
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Road 5- Kfar Helda (34°13'57.4"N 35°50'08.2"E)
A. Maalouf, A. Chehab, M. (Jan, 2019)

Road 5-Beit Chlala (34°13'16.0"N 35°50'23.6"E)

Road 5- 34°13'16.0"N 35°50'23.6"E
A. Maalouf, A. Chehab, M. (Jan, 2019)
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Figure 4-24. Kfour El Arabi village at the end of Road 7N (Bassateen Al Ossi Kfour Al Arabi)

Road 7N- 34°13'18.8"N 35°51'59.0"E
A. Maalouf, A. Chehab, M. (Jan, 2019)

Figure 4-25. Residential, commercial, and religious buildings along Road 6 (Kour-Zan-Assia)

Wil

(34°14'25.8"N 35°44'05.3"E) (34°14'25.8"N 35°44'05.3"E)

Zan (34°13'30.0"N 35°45'16.9"E) Zan (34°13'30.0"N 35°45'16.9"E)
A. Maalouf, A. Chehab, M. (Jan, 2019)
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The concerned villages include three public schools (Kfarhalda Mixed Public School, Tannourine
Secondary Public School, and Tannourine EI Fawga Mixed Public School), two primary healthcare
centers (Kfour al Arabi and Zan) and the Tannourine Government Hospital. None of these schools
and health centers are located directly on the roads to be rehabilitated. The Tannourine
Governmental Hospital is located at around 300 meters from the end of Road 5.

There are no sites of cultural heritage significance that are located directly along the proposed
roads.

Finally, the current average daily traffic (ADT) for the four proposed roads is summarized in Table
4-4. Traffic on these roads is considered low, with Road 4 exhibiting the highest ADT of 3162
vehicles per day, and Road 6 showing the lowest ADT of 302 vehicles per day in both directions.
The relatively higher traffic on Road 4 may be attributed to its connection to the Bcharreh-
Tannourine highway, linking the Batroun and Bcharreh cazas together.

Table 4-4. Traffic indicators for Batroun district proposed roads

Existing

Traffic Vehicle

Volume Vehicle Fleet Speed
Road code and villages (ADT) Composition (kms/ hr)
Batroun Road 4
Hourata-Harisa 3,162 97% light vehicles | 2 % Medium | 1% Heavy 50

Batroun Road 5
Bassaten Al Ossi — Kfar Helda- Beit Chelala 1,216 ~ 96% light vehicles | 3.5 % Medium | 0.5% Heavy 50

Batroun Road 6
Kour-Zan-Assia 305 97.5% light vehicles | 2 % Medium | 0.5% Heavy 50

Batroun Road 7
Bassateen Al Ossi- Kfour Al Arabi 179 93.5% light vehicles | 6 % Medium | 0.5% Heavy 50
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5 POTENTIAL ENVIRONMENTAL & SOCIAL IMPACTS

This chapter describes the environmental and social impacts that are likely to result from the
rehabilitation of the roads. Due to the rehabilitation nature of the activities, the anticipated negative
environmental and social impacts are expected to be minor to moderate during the rehabilitation
phase and of temporary nature including dust, noise, waste generation, disruption to traffic and
movement and possible damage to existing utilities; and of little consequence during the long-term
operational phase. Such impacts can be minimized by implementing the environmental and social
management plan.

5.1 Assessment methodology

The process of impact assessment is undertaken taking into consideration direct, indirect, planned
or unplanned (accidental) impacts during the Project’s rehabilitation and operation phases.
Identified potential impacts are assessed for overall significance based on consequence and
likelihood ranking where the impact significance is expressed as the product of the consequence
and likelihood of occurrence of the activity as outlined below.

Significance = Consequence x Likelihood

Where “Consequence” is the resultant effect (positive or negative) of an activity’s interaction with
the legal, natural and/or socio-economic environments. “Likelihood” is the possibility that an
impact will occur.

The assignment of the level of consequence and potential likelihood depends on the professional
experience and judgment of the study team. This judgement followed the consequence categories
defined in Table 5-1. The potential overall consequence is then combined with the “Likelihood” to
give the impact significance as presented in Table 5-2, which illustrates the likelihood scores and
the resulting significance based on consequence-likelihood interaction.
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Table 5-1. Consequence scores

Consequence From Planned Activities Fro'm' pnplanned/ Accidental
Score Activities
5 Severe environmental damage or severe nuisance extending  Certain (event likely to occur
(Severe) over a large area and continuous emission or permanent more than once on the facility)
change over more than 5 years.
Likely major breach in compliance resulting in prosecution.
Stakeholders concern is triggered on an international level.
4 Continuous emission or permanent change over lessthan 5 Possible (could occur within
(High) years leading to a major impact. the lifetime of the
Possible major regulatory noncompliance. development)
Stakeholders concern is triggered on a national level.
3 Regular over short-term (less than 3 years) or intermittent Unlikely (event could occur
(Medium) over long-term (more than 3 years) leading to repeated within the life of 10 similar
breaches of statuary limit. Spontaneous recovery of limited  facilities, has occurred at
damage within one year. similar facilities)
Possible regulatory noncompliance.
Stakeholders concern is triggered on a regional level.
2 Minor magnitude effect on the environment but no Remote (similar event has
(Low) permanent effect. occurred somewhere with
Regulatory terms or corporate policy set defined conditions. ~ Similar projects but not likely
Stakeholders concern is triggered on a local level {o oceur with current practices
99 ' and procedures)
1 Local environmental damage within the fence and within Extremely remote (has never
(Negligible)  systems with negligible severity. occurred within similar
No specific statutory control. prOJQEtIS but theoretically
Stakeholders concern is triggered on an individual level. possibly)
0 No impact. -
(None)
+ Beneficial impact that enhances the environment. -
(Positive)  No public interest or improves aspect of community

importance.
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Table 5-2. Significance categories based on consequence-likelihood interaction

Significance = Consequence x Likelihood

Likelihood
5 4 3 2 1 0
Extremely  Will Not
Consequence Certain Possible Likely Unlikely Remote Occur  Significance

5 5 0 Severe
4 4 0
3 3 0
2 2 0 Minor
1 1 0 Negligible
0 0 0 No Impact

5.2 Potential positive impacts during rehabilitation

During rehabilitation, the REP is expected to have positive impacts on socio-economics. Being
labor intensive, construction projects will result in job creation and in business opportunities for
skilled and unskilled labor among local residents and Syrian refugees, such as construction labor
and the supply of construction material and provision of food to the construction workers. Based
on the past experience of construction work in the country, there is a higher probability of Syrians-
refugees to apply and work in unskilled and low-skilled labor positions. The number of jobs created
for roads rehabilitation within the Batroun Caza could not be estimated at this stage.

5.3 Potential adverse impacts during the rehabilitation phase
5.3.1 Traffic

During the rehabilitation phase, traffic capacity along the roads under rehabilitation will be reduced
temporarily, resulting in increased travel times. In addition to the impact of road detours, the
transport of construction material to the sites and of construction waste from the sites will generate
traffic due to truck-trips. Considering the worst-case scenario where none of the generated
construction and excavation waste will be re-used on site, it was estimated that an average of three
20-m?3 trucks carrying construction material and three 16-m?® trucks carrying construction waste will
commute daily during the rehabilitation phase. This is not expected to have a significant impact on
traffic congestion in the caza. Road 4 (Hourata Harisa) is expected to be mostly impacted given its
relatively highest average daily traffic. However, since all roads are in remote areas with relatively
low traffic flow (Table 4-4) and limited sensitive receptors directly along the roads, the likelihood
of occurrence of this impact is considered as ‘possible’ and the consequence is considered as
‘medium’ as it is regular over short-term. Hence, the overall significance of the impact on traffic
during rehabilitation is considered to be moderate.
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5.3.2 Air quality

During the rehabilitation phase, air quality can be negatively affected, mainly due to emissions
from the on-site usage of construction equipment and to particulate matter released as a result of
shallow excavation and leveling works, transport vehicles delivering construction materials, and
disturbances to material stockpiles by local winds and material handling.

Road rehabilitation in general is a source of dust emissions that may have temporary adverse
impacts on local air quality. Dust emissions often vary substantially from day to day, depending on
the level of activity, the specific operations, and the prevailing meteorological conditions. For this
phase, it is expected that negative impacts on air quality will occur in and around the immediate
locality of the site under rehabilitation. However, dust emissions are not expected to be significant,
especially that excavation activities are limited to 20 to 40 cm. In order to quantify this impact,
construction emissions and corresponding ambient particulate matter levels can be estimated using
simple models (Annex A). Results showed that the predicted total PM concentration at a road
segment site is expected to range between 32.8 pg/m?® under typical conditions, and 15,515 pg/m?
under worst-case conditions. Hence, under typical conditions, the expected PM concentrations are
below the national 24-hr standard (120 pg/m?®) within a 100 m wide corridor. As for worst-case
conditions, the expected PM concentrations significantly exceed the national 24-hr standard.
Hence, given the open nature of the land cover bordering the roads thus favoring dilution, as well
as the limited number of sensitive receptors directly along those roads (mostly along Road 6), the
significance of such an impact is considered to be low. Furthermore, as stated, such an impact is
temporary and can be minimized with proper management measures are adopted as outlined below.

In agricultural areas such as Kfar Helda and Bsatine el Ossi, emissions from construction equipment
and excavation activities may deposit on nearby plants and vegetation along the road, causing a
reduction in pigmentation in plant leaves at times, which could affect photosynthesis and plant
growth rate. However, as mentioned above, dust emission rates are expected to be low, since road
excavations are limited to 20-40 cm in depth. Furthermore, since these emissions are at ground
level, large dust particles are not expected to be transported very far from the roads.

The overall impact on air quality during construction is temporary in nature and expected to be of
low consequence. Hence, its significance is considered to be minor.

5.3.3 Noise

The use of heavy machinery during rehabilitation increases noise levels which may create stress on
local inhabitants, workers, and tourists in the close vicinity to road works. Noise from construction
is different from noise from other sources because it is caused by many types of equipment, and
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the resulting adverse effects are temporary since construction activities are relatively short term. In
order to assess the extent of potential noise impacts during the construction of the proposed project,
a noise model specific for construction operations can be applied (Annex B). The total Leq for the
site was estimated at 80.8 dBA. This noise level is slightly above the maximum noise levels
measured in the vicinity of the site (55-80 dBA). It exceeds the FHWA standards for the Category
B classified areas (67 dBA). However, this value was lower than the OSHA standard for an 8-hr
exposure (90 dBA). In this case, the exposure of workers to noise during their work shift is
acceptable. The simulated noise levels at different radii away from the site indicated clearly that
the daytime Lebanese standard for rural areas (30-40 dBA) will not be reached even at a radius of
2 km from the construction area. As for the FHWA standard, it is reached at a radius of 305 m. As
such, residential units in the vicinity of the site will experience temporary periods of high noise
levels, typical of any construction activity. The area that may be potentially impacted would
typically be limited to a 305 m wide corridor along a road. Few sensitive receptors (residences,
churches, Tannourine Government Hospital) might be affected temporarily. The fauna and flora at
the Tannourine Nature Reserve in the vicinity of Road 4 (Hourata Harisa) might also be temporarily
impacted (Refer to section 5.3.4 on Biodiversity).

The likelihood of occurrence of this impact is considered to be ‘certain’ and its consequence is
‘low’ since it is temporary, intermittent and since few sensitive receptors are found along most

roads. Accordingly, the significance of this impact is considered as moderate.

5.3.4 Biodiversity

Given that the project activities are limited to the rehabilitation of existing roads and do not include
establishing new roads or road widening, direct negative effects on wildlife include the creation of
a variety of emissions and disturbances such as noise, dust, light, and pollutants in the soil and
vegetation. However, these impacts are temporary in nature and can be easily mitigated.

In fact, studies have shown that dust particles reduce the pigmentation in plant leaves (affect
photosynthesis and growth rate of plants) and dust fall on open lands reduces their fertility (Supe
et al, 2013). Similarly, noise from construction equipment influence animal behavior, altering
activity patterns, and can cause stress, loss of reproductive success, and physiological disturbance.
Normally, some animals may vacate the area, while, others may get used to the noise, depending
on the species.

Impact on biodiversity is expected to be the most significant along Road 5 and Road 6 where they
cross through dense oak and mixed forests as well as along Road 4, in the vicinity of the Tannourine
Cedar Reserve. Accordingly, the likelihood of occurrence of this impact is considered to be
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‘possible’ and its consequence is ‘medium’ since it is temporary, and intermittent in nature. Hence,
the overall impact on biodiversity is expected to be of moderate significance.

5.3.5 Construction and excavation waste

Waste generation is closely associated with the rehabilitation phase of the project. The generated
wastes will result from the excavation and ground cleaning activities. The estimated volume of
spoil to be generated is around 13,500 m® composed mainly of asphalt, limestone, dolomite rock,
and residual soils. Other wastes that will arise as a normal part of extensive construction works
include metals, plastics, packaging material, drilling mud, and blasting wastes. The potential viable
options for reuse and disposal of such materials are discussed in the mitigation plan. Improper
disposal of solid wastes from construction activities can potentially lead to the contamination of
soils and watercourses. This impact’s likelihood is ‘certain’ and its consequence is “medium”,

resulting in a “major” impact that requires adequate mitigation.

5.3.6 Water and soil quality

During the rehabilitation phase, runoff from site working areas may contain significant amounts of
suspended particles and contaminants. Potential water pollution sources from construction
activities include: runoff and erosion from site surfaces, drainage channels, earth working areas and
stockpiles; wash water from dust control; in addition to fuel, oil, solvents and lubricants from
maintenance of construction machinery and equipment, in case of improper or careless handling.
Runoff containing significant amounts of asphalt and cement—derived material may cause primary
chemical and physical effects such as increasing turbidity, change in color, and elevation in pH.
Domestic sewage from construction workers is not expected to cause negative impacts since, as
mentioned earlier, the Contractor will be encouraged to hire labor from the local community living
in the Project area. In case this option is not available at the time of hiring, the Contractor will be
required to rent an apartment for the unskilled workers in the Project area. In addition, the
Contractor will have to service the on-site with portable cabin toilet. The porta cabin will be mobile
and its placement depends on the length of the work zone. Accordingly, the Contractor will have
to move it based on the progress of rehabilitation works. The Contractor should link the porta cabin
toilet to the existing wastewater network. In case the network is not available within the work zone,
the Contractor will need to link it to a polyethylene storage tank and the Supervising Consultant
shall inspect it on a regular basis and ensure emptying the tank when filled into the nearest
wastewater network. This impact is considered to have a ‘possible’ likelihood and a ‘medium’

consequence, resulting in a ‘moderate’ significance.

5.3.7 Resources consumption

The rehabilitation of the roads will require both fill and construction material as well as water.
Table 5-3 provides an estimation of the quantities of material needed for the four roads.
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Table 5-3. Estimated quantities of construction material based on the preliminary engineering design

Construction Material needed

Crushed
Reinforced Reinforcing Steel Aggregate Base Asphalt

Road Villages Concrete (m3) (tonne) Course (m®) Concrete (m3)
Road 4 Hourata-Harisa 200 20 6,413 4,300
Road 5 Beit Shlala- Kfar Halda 60 6 1,504 1,200
Road 6 Kour - Zan - Asia 150 15 4,100 2,900
Road 7N Kfour AlArabi 100 10 816 1,300

Total 510 51 12,833 9,700

Since the excavated material will not suffice for backfilling, additional amount of fill and other
construction material will be needed. This will be mainly obtained from permitted/licensed
quarries. Quarrying has a multitude of impacts such as landscape scarring, degradation of existing
ecosystems, creation of holes and open craters that pose health and safety hazards, emissions (dust,
noise, and vibrations), and transport of uncovered material which can pose hazard to road users. As
for freshwater, it will be used for construction activities (curing of concrete, moisturizing temporary
stockpiles, etc.) and for cleaning and dust suppression. Water consumption varies with
constructional activities, number of workers per day, working days per year, etc. Although
construction activities will consume moderate volumes of water, it will only be for a relatively
short, finite period.

During the rehabilitation phase, total pavement reconstruction will require the use of several
construction vehicles and equipment. According to (Salem et al., 2014), activities such as total
asphalt reconstruction and pavement milling and overlay require an average of 73.81 MJ and 26.56
MJ of energy respectively per square meter of rehabilitated road. Table 5-4 presents an estimate of
average energy consumption per proposed road assuming all the roads will require total asphalt
construction. The total estimated energy consumption ranges between 11.9 and 16.7 x 10° MJ. The
energy used during construction will contribute to the depletion of fossil fuel resources. However,
the rehabilitation phase will be relatively short-term.

Table 5-4. Average energy consumption for total asphalt rehabilitation per road

Length Width Surface area Energy consumption
Road Code Villages (Km) (m) (m?) (MJoules)
Road 4 Hourata-Harisa 10.98 5-7 54900 - 76860 4052169 - 5673037
Road 5 Beit Shlala- Kfar Halda 5.11 5-7 25550 - 35770 1885846 - 2640184
Road 6 Kour - Zan - Asia 10.32 5-7 51600 - 72240 3808596 - 5332034
Road 7N Kfour AlArabi 6.02 5-7 30100 - 42140 2221681 - 3110353
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This impact is considered as ‘certain’ to occur and of ‘low’ consequence, hence an impact of
‘moderate’ significance.

5.3.8 Existing infrastructure

Infrastructure such as water and sewage networks, telephone lines, and underground cables often
exist under the road pavement. Random digging and milling of deteriorated road pavement, without
prior investigation of possible existence of underground infrastructure, may interfere with existing
infrastructure that is possibly serving nearby residents. Damage to infrastructure can cause several
undesirable impacts such as cutting off water or internet supply, generation of bad smells, and
attraction of water borne diseases and vectors due contaminated water accumulation etc. This
impact is considered as ‘likely’ to occur and of ‘medium’ consequence, hence an impact of ‘minor’
significance.

5.3.9 Landscape and visual intrusion

Visual intrusion at working sites is expected during the rehabilitation phase. In addition to soil
erosion, excavation activities may result in the depletion of the vegetative cover on the side roads
and an evident visual impact on the landscape. However, these impacts are expected to be minimal
and temporary since the existing condition of the proposed roads does not require significant re-
construction work. Accordingly, the likelihood of occurrence of this impact is considered as
‘possible’ with a ‘low” consequence, resulting in impacts of minor significance.

5.4 Potential Socio-economic impacts

During the rehabilitation phase. the proposed project will undoubtedly contribute positively from
a socio-economic perspective through the creation of job opportunities and the investment in the
road infrastructure. This impact is considered as ‘certain’ to occur with ‘medium’ significance and
hence is considered a ‘moderate’ positive impact. Concurrently, this phase can be associated with
several potentially negative impacts of temporary nature as outlined below.

5.4.1 Social tensions

Potential social tensions and conflict over jobs or dissatisfaction with the allocation of project-
generated jobs can often occur if not properly managed, leading to negative publicity, delays,
political interferences as well as potential discrimination or harassment. This impact is considered

as ‘possible’ to occur with ‘medium’ significance and hence is considered a ‘moderate’ impact.

5.4.2 Child labor

Child labor is common occurrence amongst refugee and poor communities often resulting in a high
potential for abuse and exploitation. While Lebanese law allows child work starting at the age of
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13 under certain very specific and well controlled conditions, provisions under the mitigation /
management plan will protect against child labor preventing its occurrence under this project
through a transparent hiring process that maintains a registry of verification about work permits
and age. This impact will not be allowed to happen with the proper implementation and monitoring
of the verification process in place.

5.4.3 Labor influx

Contractors are expected to be sensitive to hire locally first both Lebanese and Syrians. Influx of
additional labor is not expected because the Syrian workforce is already present in the area in good
numbers. This labor influx may induce Sexual Abuse and Exploitation and Harassment (SEA/H).
In the event contractors bring in additional workers from outside the area (with proper justification
such as the lack of certain technical field workers), training and raising awareness activities coupled
with the code of conduct stipulated under the management plan will help integrate the additional
workers. This impact is considered as ‘possible’ to occur with ‘medium’ significance and hence is

considered a ‘moderate’ impact.

5.4.4 Access to services

Access to roadside businesses (such as stores, gasoline stations), farmlands and recreational
facilities, as well as access to roadside residences can be limited inducing extra inconvenience. In
particular, the rehabilitation of roads may restrict the accessibility of few private buildings
especially along Road 6: Kour Zan Assia (Figure 4-23). While the expected rehabilitation period
per district is about 15 to 18 months according to CDR, the few sensitive construction along
the roads will experience a short construction period along small stretches that do not require
beyond a few days of construction. This impact is considered as ‘possible’ to occur with ‘medium’

significance and hence is considered a ‘moderate’ impact.

5.4.5 Health and safety impacts

Health and safety at construction sites are considered primarily in terms of potential exposure and
accident occurrence (direct and indirect) to workers on-site, pedestrians, and vehicle operators or
passengers. Construction activities pose potential risk on the safety of workers as well as the general
public either through the possible danger from passing traffic or negligence-careless use of heavy
equipment. Common causes of fatalities and serious injuries among workers include, pedestrian
workers struck by passing traffic, by construction machinery, or by objects (tools, materials, parts
of equipment, trees, etc.), equipment / vehicle rollovers, falls, overexertion, etc. Similarly,
pedestrian passers-by may be at risk of injury getting struck by construction machinery or by
objects. Passing traffic may also be at risk of accidents if not aware of presence construction site
and road detours. This impact is considered as ‘possible’ to occur and of ‘medium’ consequence,

hence an impact of ‘moderate’ significance.
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5.4.6 Traffic disturbance

Increased travel times during the rehabilitation phase are expected and translates into
inconvenience to the public and potential economic losses in the form of delays and forgone
earnings. While the overall expected construction period per district is about 15 to 18 months
according to CDR, the few sensitive locations along the roads will experience a shorter
construction period with stretches that are relatively short and do not require beyond a few days
of construction. This impact is considered as ‘possible’ to occur with ‘medium’ significance and

hence is considered a ‘moderate’ impact.

5.5 Potential positive impacts during the operation phase

The REP is expected to have positive impacts on socio-economics and several environmental
indicators (traffic; air quality; noise; visual intrusion; health and safety) as described below. Note
that most indicators may exhibit both minor negative impacts as well depending on how they are
examined.

5.5.1 Traffic and air quality

Improved traffic flow on rehabilitated roads will lead to improved fuel efficiency and better engine
performance, thereby reducing vehicle emissions.

5.5.2 Landscape and visual intrusion

During operation, the impact is expected to be positive as the roads will be refurbished and will
have an improved appearance.

5.5.3 Health and safety impacts

During operation, it is expected that, with proper rehabilitation and signage, the roads can be safer
with less potential for accidents. Proper traffic management can reduce road safety risks.

5.5.4 Socio-economics

During operation, improved road conditions will improve accessibility of people, goods and
services. This will lead to an improvement in local economic and social development and enhanced
livelihood opportunities in the remote rural areas the roads are servicing, due to reduced trip times
and less traffic congestion. Furthermore, the enhanced safety design of the rehabilitated roads will
result in a reduction in traffic accidents. In addition, smoother road surfaces may lead to fewer
vehicle repairs thereby resulting in longer vehicle life and lower maintenance expenditures.
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5.6 Potential negative impacts during the operation phase
5.6.1 Air quality

During the operation phase, vehicle emission factors will be a function of the expected traffic
conditions along the roads as well as the general characteristics of the vehicle fleet. Moreover,
traffic redistribution will influence the exposure of residents to vehicular emissions. In the long
term, improved road conditions will increase traffic volume through the road and result in increased
pollutants emissions from vehicles. On the other hand, improved traffic flow leads to improved fuel
efficiency and better engine performance, thereby reducing vehicle emissions. Hence the net impact
could be slightly positive or slightly negative.

Table 5-5 presents the projected traffic volume on the proposed roads in 20 years. It is important
to note that the increase in future flow, which amounts to around 81 percent, is attributed mostly to
population growth. It is difficult to quantitate the contribution of the REP to this increase.

Table 5-5. Projected traffic volume along the Batroun district proposed roads (20 years)

Future

Existing Traffic

Traffic Volume

Volume ADT
Road code  Villages ADT (20 Years) Vehicle Fleet Composition
Road 4 Hourata-Harisa 3162 5711 97% light vehicles | 2 % Medium | 1% Heavy
Road 5 Beit Shlala- Kfar Halda 1216 2196 96% light vehicles | 3.5 % Medium | 0.5% Heavy
Road 6 Kour - Zan - Asia 305 551 97.5% light vehicles | 2 % Medium | 0.5% Heavy
Road 7N Kfour AlArabi 179 323 93.5% light vehicles | 6 % Medium | 0.5% Heavy

The four roads were simulated using a line source Gaussian plume model (Annex A). The results
showed that impacts would be minimal®; this is mainly due to the relatively low projected traffic
volumes, and the high potential for atmospheric dispersion within the project area. The impact on
air quality during the operation phase is confined in nature and expected to be of low consequence.
Hence, its overall significance is considered to be minor.

5.6.2 Noise

At the operational level, vehicular traffic is the main source of noise emissions. Although the road
rehabilitation maintained the existing design speed of 50 km/hr, improved road conditions allow
higher traffic speed that can also increase noise levels along the roads. Noise levels are primarily a

18 The maximum future CO concentration under the worst-case scenario in terms of meteorology was along
Road 4, which has the highest projected traffic volume. It was estimated at 65 pg/m?, which is well below the
national ambient air quality standard for CO of 10,000 pg/m? for an 8-hr average.
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function of the car fleet characteristics, traffic volume and speed, as well as pavement surface
design. A typical methodology to carry a quantitative assessment is outlined in Annex B. The area
that may be potentially impacted by noise levels exceeding 67 dBA would typically be limited to a
300 m wide corridor along Road 4, where the future traffic projections are the highest (5,120
vehicle/day). For other roads, the projected increase in traffic is not expected to cause a significant
increase in noise level that might reach unacceptable levels. It is important to note that the increase
in future flow, is not directly attributed to the project, but will occur naturally due to population
growth. It is difficult to quantify the exact contribution of the REP to this increase. Accordingly,
the noise impacts during the operation phase will be limited to the immediate buffer region along
the road. The occurrence of this impact is considered to be ‘likely’ and its consequence is ‘medium’
since it is long-term, but few sensitive receptors are found along most roads. Accordingly, the
significance of this impact is considered as minor. Note that in semi-urban areas, noise impacts are
expected to be more significant and long term particularly that commercial and residential areas
are located in the immediate vicinity of Road 6. These impacts are expected to materialize with
increased development of the general area, irrespective of the road rehabilitation project.

5.6.3 Biodiversity

Impacts on biodiversity during the operation phase are expected to be limited as no additional roads
are being built. Nevertheless, increase in traffic movement could result in an increase in road kills
(i.e. mortality due to vehicular collisions). Animals that are attracted to roads or that need to cross
them are more vulnerable. Furthermore, increased artificial night light might affect the natural
behavior of many animal species. It can disturb development, activities and hormone-regulated
processes, including the internal clock mechanism (Rich and Longcore, 2006). In addition, many
species are attracted to, and disoriented by sources of artificial light (phototaxis phenomenon).
However, lights won’t be installed along all the road length. They will be limited to areas close to
residents and areas where road safety warrants lighting. This will minimize the impact of light on
biodiversity. Accordingly, the impact on biodiversity quality during the operation phase is expected
to be ‘likely’ and of ‘low’ consequence. Hence, its overall significance is considered to be minor.

5.6.4 Water and soil quality

During the operational phase, highway runoff can cause contamination to surface and ground
waters, but this is relatively insignificant unless associated with a spill. In concept, it is unavoidable
to transport hazardous goods (fuel, gasoline, industrial raw materials) on the roads when in
operation. Thus, accidents may happen and accidental spills of hazardous materials may cause a
serious problem to nearby water bodies as well as groundwater sources. Hence the significance of
this impact is considered as minor but not much different than the existing conditions without the
project implementation. In fact, it is expected that with proper rehabilitation and signage, the roads
can be safer with less potential for accidents.
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5.6.5 Resources Consumption

The project will require electrical power for supplying lighting and any traffic signals, if available.
In general, the increase in energy demand will contribute to the depletion of fossil fuel resources,
as well as to the emissions of greenhouse gas emissions. Water will be utilized for cleaning
purposes, however, the required quantities during operation are not expected to contribute to the
increase in the demand for water resources. Accordingly, impacts of the consumption of natural
resources are considered as moderate for energy and negligible for water.

5.6.6 Visual amenity

Moderate light pollution is expected after improving the street lighting conditions. This might affect
project surroundings, considering that some of the existing inhabited surroundings are residential.
However, this impact is expected to be minor being ‘likely’ and of ‘medium’ significance.

5.6.7 Health and safety impacts

During operation, maintenance activities pose potential risk on the safety of workers as well as the
general public either through the possible danger from passing traffic or negligence-careless use of
heavy equipment. Furthermore, potential deaths, injuries, and damage to property resulting from
car accidents are a public health problem and a cost to the economy but not much different than the
existing conditions without the project implementation. In fact, it is expected that with proper
rehabilitation and signage, the roads can be safer with less potential for accidents. Proper traffic
management can reduce road safety risks. This is considered as ‘likely’ to occur with a ‘medium’
consequence, and hence is considered of minor significance.

5.7 Summary of environmental impact analysis

The rehabilitation phase of any development is known to have potential adverse environmental
impacts on traffic, air quality, noise level, construction waste, water and soil quality, landscape and
visual intrusion, resources consumption, damage to existing utilities, health and safety. Inadequate
construction standards can increase environmental degradation. The potential environmental
impacts during the construction phase of the project were assessed to range from minor to major
negative, with the majority being moderate negative.

During operation, the rehabilitation of the road, combined with the natural increase in the vehicle
fleet size, will ultimately increase traffic volume and hence, typical impacts associated with
increased traffic will be inevitable in the long term. Yet, improved traffic flow on rehabilitated
roads will lead to improved fuel efficiency and better engine performance, thereby reducing vehicle
emissions. Refurbished roads will lead to improved landscape and visual intrusion, despite increase
in light pollution. Finally, improved safety design of roads can reduce the potential for accidents.
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The magnitude and significance of these impacts is not the same along all roads. Based on the field
surveys and environmental and social assessment, Road 6 encompasses a more sensitive and
diversified environment because it passes close to a variety of residences and buildings and is the
most populated amongst all roads in this Package. It features several commercial, residential, and
religious buildings along its sides. On the other hand, roads 4 and 5 pass close to sensitive
environments from a wildlife perspective (Tannourine Cedar Reserve and Al Jawz River valley).

Table 5-6 summarizes the significance of impacts associated or expected with both the
rehabilitation and operation phases. Negative impacts are mostly temporary or not significant in
nature with similar size projects.

Table 5-6. Summary of potential impacts of proposed roads in Batroun district

Potential Impact Rehabilitation phase Operation phase

Air quality Minor negative Minor negative to
Noise Minor negative to
Biodiversity Minor negative

Construction Waste Neutral

Soil and water Minor negative to Zero

Neutral

Resources consumption

Existing infrastructure Minor negative

Visual Intrusion
Health and Safety

Socio-Economic

Minor negative Minor negative to

Minor negative to

Archaeology / Cultural Heritage Neutral Neutral

Expropriation/involuntary resettlement Neutral Neutral

5.8 Summary of socio-economic impact assessment

During the rehabilitation phase, the socio-economic impacts are expected to be positive in terms of
providing job opportunities and moderately negative in terms of temporary increase in travel time,
impeded accessibility to residences / businesses, and potential health and safety and social tensions.
During the operation phase, the rehabilitation of roads is expected to have positive impacts by
improving access to remote areas, reduced trip times, reduced traffic congestion and accidents, and
enhanced livelihood opportunities.
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6 MITIGATION OF ENVIRONMENTAL AND
SOCIAL IMPACTS

Mitigation measures are typically recommended whenever the potential impact is moderately
significant with the ultimate purpose to eliminate or reduce the potential negative impacts of the
proposed project. Mitigation measures are highly dependent on the significance of the predicted
impact, the nature of the impact (permanent vs. temporary), or the phase of the project (construction
vs. operation). Possible measures to mitigate potential impacts described in the previous section
are outlined below, particularly during the rehabilitation phase. The operation phase will experience
mostly general socio-economic improvements which is the purpose of the project although minor
impacts are inevitable such as the increase of noise and vehicle emissions due to traffic increase.

6.1 Environmental Mitigation Measures during Rehabilitation
6.1.1 Traffic

Traffic delays and congestions can be avoided by implementing the following mitigation measures:

o Scheduling transportation of construction material during off -peak traffic hours and during
night time. Generally peak traffic hours are from 7 to 10 am and from 3 to 6 pm

a Developing routing strategies for construction-related traffic to avoid sensitive receptors
o Informing the public about the schedule of rehabilitation activities

o Maintaining access to roadside businesses and residences via detours and temporary access
features

o Ensuring adequate warning, signing, delineation and channeling at least 500 m down and up-
gradient from the construction site

o Providing personnel to manage traffic at the rehabilitation site, supported by Municipal police
if needed

o Avoiding peak traffic times when laying asphalt

Detour maps showing traffic management plans along a 2-lane 2-way single road (Figure 6-1) and
a dual carriageway road (Figure 6-2) are presented below. Note that the traffic detour options
presented in Figures 6-1 and 6-2 can be adopted only when the option is within the right of way of
the proposed road.
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Figure 6-1. Traffic management plan for a detour along a 2-lane 2-way single road
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Figure 6-2. Traffic management plan for a detour along a dual carriageway road
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6.1.2 Air quality

The impact of construction activities on air quality can be reduced by the use of well-maintained
equipment as well as by appropriate water spraying for dust control during dry periods. Typical
measures include:

a Ensuring adequate maintenance and repair of construction machinery and vehicles

a Maintaining good housekeeping practices that entail keeping the site and its surroundings
clean

a Ensuring good quality of diesel fuel used with on-site equipment
a Turning off all equipment when not in use

o Sprinkling water on the construction site on windy days to hamper the generation of dust and
its entrainment in the wind

o Ensuring that excavated soil and fine construction material that are stored on site are properly
sited away from the dominant wind direction and that they are watered and/or covered
entirely by impervious sheeting when not in use

a Proper handling of cement material
a Covering all vehicles hauling materials likely to give off excessive dust emissions

a Ensuring good fuel quality is used in trucks transporting construction material to and from
site

a Ensuring optimum and regular transportation of construction materials to minimize storage of
large heaps on-site and to minimize concentrated truck-trips.

o Restricting vehicle speeds to 25km/h on unpaved roads and trucks

6.1.3 Noise levels

To reduce the impacts of noise from construction activities, possible mitigation measures include
the use of quiet equipment and noise mufflers, proper maintenance of equipment, and limiting noisy
activities to normal daylight working hours.

6.1.4 Biodiversity

Induced negative impacts of road projects on biodiversity can be minimized by taking special care
when passing through rich or critical natural ecosystems (valleys, forests, rivers...etc). Specific
mitigation measures include:

a Careful rehabilitation work must be conducted where the road crosses “Al Jaouz™ or passes
next to the Tannourine Cedars Reserve in order to avoid damaging the nearby ecosystems.

o Workers’ movement and activities should not infringe on the nearby ecosystems including
agricultural areas.
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a Workers should be instructed to protect flora and fauna when feasible as well as their
habitats.

a Solid and liquid waste should not be dumped into the natural environment (See below).

6.1.5 Construction waste

While waste materials should be properly disposed of at suitable permitted locations to avoid
contamination of soils and watercourses, permitted sites for construction waste disposal are rarely
available in Lebanon. This is a chronic challenge and a weakness in environmental management
throughout the country. As discussed during the public participation session, proper permits should
be obtained through local municipalities whereby inert waste materials (excluding asphalt) can be
used as filling material for local road reconstruction projects within the caza or disposed of at local
sites like quarries only if designated / approved for that purpose. If needed, these sites should be
agreed upon between the municipalities, in coordination with the supervising consultant and CDR.

Similarly, lubricant/fuel waste are difficult to manage in Lebanon because of the lack for facilities
for this purpose. To avoid damage to the natural environment there is a need to ensure proper
handling of fuels, lubricants and other chemicals while maintaining construction equipment and
prevent possible leakage of lubricants and fuel during periodic inspection and maintenance of
equipment. It is preferable to maintain equipment in dedicated repair shops.

6.1.6 Water and soil quality

The most appropriate mitigation measures to ensure minimal water quality impacts include
provisions for proper surface drainage during both the rehabilitation and operation phases, and the
minimization of on-site water and chemical usage (oil lubricants and fuel) and soil exposure time
during the rehabilitation phase. These wastes when mixed with other construction waste are
typically disposed of in open dumps or landfills. In addition, the contractor should adopt the
following mitigation measures in order to minimize the effect on soil and water bodies during
rehabilitation:

o Building materials, asphalt, oil and chemicals should be stored away from river banks in well
controlled areas

a Any stockpiled construction material should be covered with an impermeable layer

o Diesel should be stored in designated tanks away from the road maintenance site and drainage
ditches. Tanks are to be put on an elevated concrete base to prevent soil or water pollution in
case of accidental spill at the specified storage location

o All refueling operations shall take place off-site, vehicles should be fueled up before arriving
to the road section

o Each container should be marked with the correct technical name of the substance it contains
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Incompatible materials shall not be placed in common containment
A spill response plan shall be in place and all workers should be trained on its implementation

Used or waste fuel or other waste chemicals shall be stored in an isolated area until collected
for off-site disposal by an approved waste contractor

Waste material or water containing waste chemicals such as thinners, oil, and mineral spirits
shall not be pumped or disposed of into storm water drains, sanitary sewers or into the
ground.

Vehicle and equipment wash-down should only be done in designated areas away from the
road under rehabilitation to protect water and soil quality in the area

A collection system shall be provided under any machinery or equipment that may leak
hydrocarbons (e.g. mobile generator)

All operations involving the use of concrete should be carefully controlled to avoid leaching
into water sources.

Contaminated storm water runoff (due to milling and side ditches excavations) should be
diverted and directed to sediment traps (sand chutes, steps, weir, or settling pond if space is
available) to remove suspended solids (debris) before discharge into the downstream
environment (especially in Al Jaouz river).

More specifically, for soil manipulation the following measures are recommended:

a

Installation of retaining walls before starting with drainage ditch excavations to block soil
erosion

Excavations for drainage channels should be carried out in complete precision and resulting
excavated soil should be stored and transported to offsite locations for disposal due to
possible contamination.

Reduce the time excavated drainage channels remain unsupported

Keep vegetation clearing to a minimum and encourage re-vegetation immediately after
construction activity finishes, at sites where vegetation is removed,

Place geotextile silt traps as appropriate

Note that the Contractor will have to service the on-site with portable cabin toilet for the workers.

The porta cabin will be mobile and its placement depends on the length of the work zone.

Accordingly, the Contractor will have to move it based on the progress of rehabilitation works. The

Contractor should link the porta cabin toilet to the existing wastewater network. In case the network

is not available within the work zone, the Contractor will need to link it to a polyethylene storage

tank and the Supervising Consultant shall inspect it on a regular basis and ensure emptying the tank

when filled into the nearest wastewater network.
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6.1.7 Resources consumption
To mitigate quantities of water consumed, the following mitigation measures are recommended:

a Dry clean-up methods should replace wet cleaning methods whenever practical (sweeping,
dust collection vacuum, wiping...etc.), while taking into consideration dust generation

a Signs near water-using appliances should be installed to encourage water conservation

a Appropriate plastic sheeting or waterproof paper should be used to cover the concrete after
water curing to preserve moisture and reduce the evaporation that leads to less water
quantities used

To mitigate energy consumption:

a Turn off equipment when not in use

O

Regularly maintain machinery and generators and operate them in an efficient manner

O

Do not leave vehicles idle for long periods

O

Site offices shall be well insulated to retain heat or cool, utilize energy efficient bulbs and
energy efficient cooling systems.

To mitigate the use of construction material:
o Reuse excavated material whenever feasible

o Accept construction material only from permitted/licensed quarrying sites

6.1.8 Existing infrastructure

To avoid damaging any possible existing infrastructure, road plans and elevation for each road that
requires pavement reconstruction, and that should have accounted for the location of the existing
utilities, should be obtained from the concerned team and incorporated in the planning prior to
commencement of any rehabilitation works. Procedures for rapid notification of the concerned
municipality/ ministry, in the case of disruption of any existing utility, should be prepared along,
with requirements for immediate assistance with re-instatement, and close follow-up with
concerned authorities.

6.1.9 Visual intrusion

To mitigate for visual intrusion, possible measures consist of:

o Documenting existing conditions prior to initiation of the works
a Preserving existing vegetation when feasible

o Restoring depleted vegetative cover by replanting with endemic trees (pine, oak, etc.) where
cutting is necessary during rehabilitation.

o Clearance of all equipment, spoil heaps, and other materials after rehabilitation
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6.2 Environmental Mitigation Measures during Operation
6.2.1 Air quality

The long-term impacts from the operation of the road can only be mitigated within the framework
of a countrywide plan for air quality, fuel quality and vehicle fleet maintenance, which is beyond
the scope of this project.

6.2.2 Noise levels

During the operation of the road, the provision of speed limit signs at critical locations can minimize
noise emissions from moving vehicles, particularly in the sections where there are sensitive
receptors. Bitumen based noise absorbent material can be added for surfaces on the sections
adjacent to residential areas and sensitive receptors (Tannourine Cedar Reserve). Such materials
will reduce the noise to the surrounding areas by about 5 dB, compared with other road surfaces.
Finally, roads should be periodically and regularly maintained for good working conditions.

6.2.3 Biodiversity

Bird-friendly light sources are recommended on public roads, to decrease the number of casualties
among nocturnally migrating birds (Poot et al, 2008) and to disturb less natural vegetation
(flowering, seed setting, and germination) and the local fauna (Rich and Longcore 2006). Speed
bumps and animal crossing signage are recommended along Road 4 (Hourata Harisa) in the vicinity
of the Tannourine Cedars Reserve to minimize road kills of animals moving out of the Reserve.

6.2.4 Water and soil quality

The most appropriate mitigation measures to ensure minimal water quality impacts include
maintenance of surface water drainage systems. In addition, vehicles hauling hazardous materials
should inform administrative departments, and cannot run on the road unless they get permits.
Furthermore, such vehicles should be provided with obvious markings and can stop only at
designated locations.

6.2.5 Resource consumption
In order to mitigate resource consumption during the operation phase, consider:

a Using water-efficient equipment during maintenance operations to avoid excessive and
overuse of water

6.2.6 Visual intrusion
In order to mitigate light pollution during the operation phase, consider:

a Choosing a type of light that is least likely to cause light pollution
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a Ensuring that the light source is has the minimum intensity required

o Ensuring that lights are turned off when not needed (manually or automatically)

6.2.7 Health and safety

During road maintenance activities, the contractor will be required to comply with the standard
safety, health and environmental regulations of the CDR and the WB. These regulations include
measures for providing pedestrian walk ways, installing proper warning signs, providing protective
clothing and equipment. The guidelines will be included within the bid specifications and
maintenance contracts. The supervising consultant will have the responsibility of ensuring the
implementation of these guidelines. As for mitigating road accidents, proper road management,
road maintenance, and signage coupled with speed control and enforcement of international road
safety standards and practices can reduce accidents.

6.3 Socio-economic Mitigation Measures During Rehabilitation

As indicated above, while the proposed project will create some positive socio-economic impacts
through job opportunities and investment in infrastructure, several potential negative impacts that
are temporary in nature, were identified in the impact assessment and require attention in the
mitigation plan as outlined below.

6.3.1 Social tensions

in order to avoid the risk of social tensions and conflict over job-sharing / dissatisfaction with
allocation of project generated jobs, it is recommended to develop and communicate clear criteria
for job selection and allocation, with attention to ratio of Syrian and Lebanese community workers,
non-discrimination and fair treatment of all workers including equal wages/benefits and working
conditions, types of positions and jobs restricted to Lebanese citizens, and consideration also for
sub-group allocations within different communities.

Employment opportunities were discussed during the consultation process for both Lebanese and
Syrian workers. The latter contributes significantly in the construction sector throughout Lebanon
including the Batroun District. Besides private entities, the municipalities are resorting to Syrian
labor in this sector in particular. There appears to be a clear split in job types between the two
communities. The delineation line is between skilled jobs (mainly taken by the Lebanese
workforce) and unskilled labor (filled primarily by Syrian workers). This split has resulted in a
control of potential tensions or conflict between the communities.

A grievance mechanism is established by the CDR for the public to file their complaints particularly
during the rehabilitation phase. The effectiveness of this mechanism is ensured when public
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complaints are closely monitored and can reach multiple stakeholders simultaneously including the
contractor, supervising consultant, PIU at CDR, the local relevant municipalities, and workers. The
GRM is applicable for communities and for workers (both Lebanese and Syrian workers) with the
option to remain anonymous when filing a grievance to encourage complainers to speak out without
potential fear of repercussions. Close monitoring of complaints is imperative alongside a
transparent documentation process of timely response undertaken.

6.3.2 Child labor

Child labor under this project will not be allowed through a transparent hiring process that
maintains a registry of verification about work permits and age. Particular attention is essential to
prevent child labor by maintaining and monitoring a labor registry for age verification process prior
to hiring potential workers.

6.3.3 Labor influx

While labor influx from outside the region is not expected because the local workforce seems to be
available according to the municipalities, training and raising awareness are necessary including a
well-defined and distributed code of conduct for of workers. Contractors are expected to be
sensitive to hire locally first both Lebanese and Syrians. In the event contractors bring in additional
workers from outside the area (with proper justification such as the lack of certain technical field
workers), training and raising awareness activities coupled with the code of conduct stipulated
under the management plan will help integrate the additional workers. Moreover, the Contractor
should give workers training and awareness sessions on SEA/H to prevent and eliminate all forms
of violence against women and girls.

6.3.4 Access to services

Being temporary in nature, the impacts on residents can be minimized by providing alternative
access to residences and roadside businesses and shortening the construction period by making
financial resources readily available to contractors coupled with penalty and incentive clauses
in the contract.

6.3.5 Health and safety impacts

Proper mitigation measures can significantly reduce health and safety risks during the rehabilitation
phase. The CDR has developed site health and safety guidelines for contractors (Annex C) involved
in construction projects. The contractor will be required to comply with these guidelines as well as
the WB guidelines which include measures for providing pedestrian walk ways, installing proper
warning signs, providing protective clothing and equipment. Contractors will equally be obliged to
maintain a site construction insurance plan that covers all workers in case of injury or accidents
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during construction. The guidelines will be included within the bid specifications and construction
contracts. The supervising consultant will have the responsibility of ensuring the implementation
of these guidelines. During operation, proper road management, signage and maintenance can
prevent or reduce accidents.

6.3.6 Traffic disturbance

During the rehabilitation phase, the impacts of increased travel times can be minimized by
providing alternative access to residences and roadside businesses and by adopting traffic
management plans to ensure a safe and efficient movement of traffic during rehabilitation (Refer
to 6.1.1 on mitigation of traffic delays during rehabilitation) as well as by informing the public
about the schedule of construction activities. It is also preferable that the road rehabilitation be
implemented outside the summer season in areas where villagers depend on summer businesses.

6.4 Social Mitigation Measures During Operation

Since no negative socio-economic impacts were identified during the operation phase, no
mitigation measures are needed.
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7 ENVIRONMENTAL AND SOCIAL MANAGEMENT AND
MONITORING PLAN

7.1 Institutional Setup and Capacity Building
7.1.1 National Institutions

Effective mitigation and monitoring plans require the presence of adequate capacity for
environmental management at the national level. For the REP, the CDR plays a major role in
ensuring the implementation of environmental mitigations by:

a Supervising design works at the design stage and ensuring that contracts for design works bear
clauses requiring Design Teams to plan for and allocate resources for impact mitigation.
Ensuring that ESMPs are integrated wholly into design reports.

Ensuring that Technical Specifications of Contracts for Civil works will bear clauses binding
respective contractors to undertake impact mitigation as per the Design Report, in line with the
World Bank Safeguards Procedures for Inclusion in the Technical Specifications of Contracts

o Monitoring activities of contractors to ensure delivery as per contracts through its field officers

and mainly through dedicated supervision consultants

The Project Implementation Unit (PIU) at the CDR will be responsible for providing the overall policy
direction, technical assistance, review and endorsement of environmental and social assessment and
management plans, capacity building for effective safeguards management to the implementing
agencies, monitoring of environmental compliance and progress reporting to the World Bank. The
responsibility of day to day planning, implementation and supervision of environmental/social
safeguards by the PIU will be coupled with the role of focal point(s) for environmental and social
safeguards who will be in charge of ensuring timely and sound application of the ESMPs to the planned
investments. The environmental/social focal points will work closely with the PIU environmental/social
consultant to ensure harmonization and coordination of activities according to the ESMF requirements.
In addition, at the field level, it is expected that the PIU will require the engineering and technical
firms to recruit specialized staff in environment, social development and health and safety to
conduct continuous supervision on field activities and prepare non-compliance reports on which
the PI1U will investigate and take action. In this context, the PIU may also conduct periodic field
supervision to check on compliance with the ESMP mitigation measures.

As for the contractors, they are required to implement mitigation measures during the rehabilitation
phase as per the signed Contract for Civil Works. Implementation of the ESMPs will largely be the
contractor’s responsibility and therefore the contractor will have to nominate qualified
environmental, health and safety consultant and a social development consultant (if needed) in
order to ensure compliance with the ESMPs during rehabilitation.
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During the operation phase, the contractor will still be bound to undertake impact mitigation
alongside routine repair for a one-year Defect Liability Period. Beyond the Defect Liability Period,
all mitigation will fall on the Municipality. Figure 7-1 below illustrates the institutional setup for
project implementation.

Figure 7-1. Institutional setup for project implementation
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7.1.2 Training

In the context of the proposed project that encompasses simple rehabilitation activities,
environmental management during the rehabilitation and operation activities are relatively simple
to ensure environmental protection. This can be accomplished through competent personnel with
appropriate educational and professional background and instituting a periodic training program
and site-specific plans that are adequate for protecting the general public and the environment as
well as contributing to the mitigation of potential environmental impacts. Thus, contractors
personnel (including laborers) who will be involved in the rehabilitation of the proposed project as
well as personnel who will be involved in monitoring activities from the supervising Consultant
may attend an environmental training workshop prior to the initiation of project activities. Relevant
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staff from the concerned municipalities are encouraged to attend, as they will be indirectly
supervising the works on the ground. The objective of this training is to ensure appropriate
environmental awareness, knowledge and skills for the implementation of environmental
mitigation measures. Environmental training sessions will be conducted twice a year for a period
of one day during the rehabilitation phase. The training program will emphasize on pollution
prevention measures and techniques during both phases. The cost and schedule of this training
program will be 2,000 USD per day including material preparation. Repeat workshops will be at
1,000 USD per day. The training program will cover at least the following topics:

o Environmental laws, regulations, and standards

a Pollution health impacts

a Pollution prevention measures

o Sampling techniques and environmental monitoring guidelines (air, noise, water)

a Protection of cultural heritage in developmental projects
o Traffic and pedestrian safety measures
o Code of conduct for laborers and interactions with nearby communities

o Awareness sessions about internal GRM for workers

7.1.3 Reporting

Progress reporting on safeguards compliance will take place as indicated in the ESMF (CDR, 2018)
and listed below:

a Contractor’s environmental compliance reports to the Environmental Supervision Consultant
on monthly basis;

o Environmental Supervision Consultant reviews and approves the contractor reports and
submits to the PIU at the CDR Roads and Transport Department on monthly basis

o PIU environmental/social progress reports to the WB, on a quarterly basis. (This will be part
of the quarterly project progress report produced by the PI1U).

7.2 Mitigation Plans

While the road rehabilitation is associated with some potential negative impacts, most of them can
be alleviated. Table 7-1 and
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Table 7-2 present a summary of environmental and Table 7-3 of social mitigation measures that
should be adopted to eliminate or minimize these impacts. They are presented in two parts namely
during the rehabilitation (Table 7-1) and operation (Table 7-2) phases. Note that for a project of
this relatively small scale at the individual road level and restricted to rehabilitation with the
confines of the existing right of way, it is most effective to include the supervision and cost of the
mitigation measures within the activities of the contractor (an on-site engineer responsible for HSE
implementation amongst other tasks) and the supervising consultant (an on-site engineer
responsible for HSE supervision amongst other tasks). Upon public complaint, a third party
(consultant) can also be appointed by CDR to conduct periodic checks on the overall
implementation of mitigation measures.

7.2.1 Environmental Mitigation Plan
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Table 7-1. Environmental Mitigation Plan for the Batroun district roads during the rehabilitation phase

Potential Responsibility of Responsibility of
Impacts Proposed Mitigation Measures mitigation direct supervision Estimated Cost
Traffic delays QO Schedule transportation of construction materials during off - QO Contractor Supervision Included as part of the construction
and peak traffic hours and during night time. Generally peak Consultant and supervision activities.
congestion traffic hours are from 7 to 10 am and from 3 to 6 pm. Contractor on-site engineer for HSE
O Develop routing strategies for construction-related traffic to implementation amongst other tasks
avoid sensitive receptors Consultant on-site engineer
a Inform the public about the schedule of rehabilitation responsible for HSE supervision
activities amongst other tasks
O Maintain access to roadside businesses and residences via
detours and temporary access features
O Ensure adequate warning, signing, delineation and
channeling at least 500 m down and up-gradient from the
construction site.
O Provide personnel to manage traffic at the rehabilitation site,
supported by Municipal police if need be
O Avoid peak traffic times when laying asphalt and to the
extent feasible, always keep part of the road accessible
Airemissions QO Ensure adequate maintenance and repair of construction a Contractor Supervision Included as part of the construction
machinery and vehicles; Consultant and supervision activities.
O Maintain good housekeeping practices that keep the site and Contractor on-site engineer for HSE
its surroundings clean implementation amongst other tasks
Q Ensure good quality of diesel fuel used with on-site Consultant on-site engineer
equipment responsible for HSE supervision
Q Turn off all equipment when not in use amongst other tasks
Q Sprinkle water on the construction site on windy days to
hamper the generation of dust and its entrainment in the wind
O Ensure that excavated soil and fine construction material that
are stored on site are properly sited away from the dominant
wind direction and that they are watered and/or covered
entirely by impervious sheeting when not in use
O Handle cement material properly
O Keep hauling routes free of dust and regularly cleaned
O Ensure good quality of fuel is used in trucks transporting

construction material to and from site
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Potential Responsibility of Responsibility of
Impacts Proposed Mitigation Measures mitigation direct supervision Estimated Cost
O Ensure optimum and regular transportation of construction
materials to minimize storage of large heaps on-site and to
minimize concentrated truck-trips.
a Cover all vehicles hauling materials likely to give off
excessive dust emissions;
O Restrict vehicle speeds to 25km/h on unpaved roads and
trucks
Increased Q Use quiet/well-maintained equipment a Contractor Supervision Included as part of the construction
noise levels O Regularly maintain equipment and turn them off when not in Consultant and supervision activities.
use Contractor on-site engineer for HSE
O Use operational noise mufflers implementation amongst other tasks
O Limit construction activities to working hours designated by Consultant on-site engineer
decision number 2/163 — 31/1/1995 responsible for HSE supervision
amongst other tasks
Biodiversity Q Conduct careful rehabilitation work where the road crosses Q Contractor Supervision Included as part of the construction
“Al Jaouz” river or passes next to the Tannourine Cedars Consultant and supervision activities.
Reserve in order to avoid damaging the nearby ecosystems. Contractor on-site engineer for HSE
Isolate the stretch over the river with a 2 meter blocked fence implementation amongst other tasks
Q Control workers’ movement and activities to avoid infringing Consultant on-site engineer
on the nearby ecosystems including agricultural areas. responsible for HSE supervision
Q Instruct workers to protect flora and fauna when feasible as amongst other tasks
well as their habitats.
Q Prohibit dumping of solid and liquid waste into the natural
environment
Q Install speed bumps and animal crossing sighage on Road 4
close to the Tannourine Cedar Reserve
Generation of 1O Minimize the generation of construction waste a Contractor Supervision Included as part of the construction
construction O Adequately sort construction waste to remove any hazardous Consultant and supervision activities.
waste substances Contractor on-site engineer for HSE
O Reuse inert waste materials as filling material for road implementation amongst other tasks
reconstruction where feasible Consultant on-site engineer
O Establish an arrangement with the municipality and the North responsible for HSE supervision

Lebanon Governor to secure suitable locations for
construction waste disposal

amongst other tasks
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Potential
Impacts

Responsibility of

Proposed Mitigation Measures mitigation

Responsibility of
direct supervision

Estimated Cost

Pollution of
soil and water
resources

a
a

O

Minimize usage of chemicals (lubricants, oil, solvents) Q Contractor
Ensure the proper storage of building materials, asphalt, oil
and chemicals on-site in well- controlled areas and away
from river banks

Do not discharge wastewater into river or on soils

Do not discharge waste oil into rivers or on soils

Contractor to provide mobile/portable cabin toilet linked to
the existing wastewater network. When the latter is absent
within the work zone, the toilet is linked to a polyethylene
storage tank that is emptied when full into the nearest
wastewater network.

For vehicles and equipment, the Contractor will have to rent a
land within the Project area. This land should be fenced and
used for parking purpose only. The Contractor shall not
perform any repair on site and is obliged to execute vehicles
and equipment maintenance in a repair shop preferably
located within the Project area.

Waste material or water containing waste chemicals such as
thinners, oil, and mineral spirits shall not be pumped or
disposed of into storm water drains, sanitary sewers or into
the ground.

Cover any stockpiled construction material covered with an
impermeable layer.

Store diesel in designated tanks away from the road
maintenance site and drainage ditches. Place it on an elevated
concrete base to prevent soil or water pollution in case of
accidental spill at the specified storage location.

Conduct all refueling operations off-site. Fuel vehicles up
before arriving to the road section.

Decrease water usage

Maintain surface water drainage

Ensure that in the event of any fuel or chemical spills, the
affected area is attended to and that the top soil is removed
for disposal. A spill response plan shall be in place and all
workers should be trained on its implementation.

Supervision
Consultant

Included as part of the construction
and supervision activities.
Contractor on-site engineer for HSE
implementation amongst other tasks
Consultant on-site engineer
responsible for HSE supervision
amongst other tasks
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Potential
Impacts

Responsibility of

Responsibility of
direct supervision

Estimated Cost

Proposed Mitigation Measures mitigation

Q Control over vehicle hauling hazardous materials

Q Clean the site periodically

O Each receptacle should be marked with the correct technical
name of the substance it contains.

O Incompatible materials shall not be placed in common
containment.

O Used or waste fuel or other waste chemicals shall be stored in
an isolated area until collected for off-site disposal by an
approved waste contractor.

Q Vehicle and equipment wash-down should only be done in
designated areas away from the road under rehabilitation to
protect water and soil quality in the area.

a A collection system shall be provided under any machinery
or equipment that may leak hydrocarbons (e.g. mobile
generator).

O Control all operations involving the use of concrete to avoid
leaching into water sources.

Q Provide bins on-site for the disposal of non-construction
related wastes

O Work with the municipality to include the site on the current
solid waste collection route

O Minimize soil exposure time

O Install retaining walls before starting with drainage ditch
excavations to block soil erosion

Q Carry out excavations for drainage channels in complete
precision and transport resulting excavated soil to offsite
locations for proper disposal in case of contamination.

O Reduce the time excavated drainage channels remain
unsupported

O Keep vegetation clearing to a minimum and encourage re-
vegetation immediately after construction activity finishes, at
sites where vegetation is removed,

O Place geotextile silt traps as appropriate
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Potential Responsibility of Responsibility of

Impacts Proposed Mitigation Measures mitigation direct supervision Estimated Cost

Resources O Replace wet cleaning methods with dry clean-up methods Q Contractor Supervision Included as part of the construction

consumption whenever practical (sweeping, dust collection vacuum, Consultant and supervision activities.
wiping...etc.), while taking into consideration dust Contractor on-site engineer for HSE
generation. implementation amongst other tasks

O Install signs near water-using appliances to encourage water Consultant on-site engineer
conservation. responsible for HSE supervision

O Use appropriate water proof sheeting to cover the concrete amongst other tasks
after water curing to preserve moisture and reduce the
evaporation that leads to decrease water quantities used

Q Turn off equipment when not in use

O Regularly maintain machinery and generators and operate
them in an efficient manner.

Q Do not leave vehicles idle for long periods.

O Site offices shall be well insulated to retain heat or cool,
utilize energy efficient bulbs and energy efficient cooling
systems.

O Reuse excavated material whenever feasible

Q Accept construction material only from permitted/licensed
quarrying sites

Existing O Obtain road plans and elevation for each road O Contractor Supervision Included as part of the construction
infrastructure . S Consultant and supervision activities.
Develop procedures for rapid notification of the concerned . .
municipality/ ministry, in the case of disruption of any _Contractor on-site engineer for HSE
. 2 o ; . . implementation amongst other tasks
eX|_st|ng utlll_ty, alo.ng, with requirements for |mmed|a'Fe Consultant on-site engineer
assistance with re-instatement, and close follow-up with responsible for HSE supervision
concerned authorities amongst other tasks
Visual O Document existing conditions prior to initiation of the works QO Contractor Supervision Included as part of the construction
intrusion O Preserve existing vegetation when feasible Consultant and supervision activities.

O Restore depleted vegetative cover by replanting with endemic Contractor on-site engineer for HSE
trees (pine, oak, etc.) where cutting is necessary during implementation amongst other tasks
construction. Consultant on-site engineer

O Clearance all equipment, spoil heaps, and other materials responsible for HSE supervision
after construction amongst other tasks

a
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Potential

Responsibility of

Responsibility of

Impacts Proposed Mitigation Measures mitigation direct supervision Estimated Cost
Health and O Follow CDR's and WB’s safety, health and environmental Q Contractor Supervision Included as part of the construction
safety regulations and guidelines Consultant and supervision activities.
Q Ensure the construction sites are completely enclosed and Contractor on-site engineer for HSE
restrict entrance to construction personnel implementation amongst other tasks
Q Create buffer zones around the site and provide pedestrian Consultant on-site engineer
walk ways responsible for HSE supervision
O Ensure traffic by-passes in working areas amongst other tasks
Q Install clear warning signs
Q Provide adequate loading and off-loading space within the
site itself
Q Provide appropriate personal protective equipment to
construction workers, including helmets and earmuffs)
Q Provide on-site first aid kit with adequate content (ex.
including antiseptic fluid, gauze, cotton etc. and other items
that are needed to deal with any cuts and bruises)
O Provide accident insurance for workers
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Table 7-2. Environmental Mitigation Plan for the Batroun district roads during the operation phase

Responsibility of direct

Potential Impacts ~ Proposed Mitigation Measures Responsibility supervision Estimated Cost

Traffic congestion O Maintain road safety infrastructure a MOPWT Q Municipality Included as part of the

& delays

construction and
supervision activities
for a one-year Defect
Liability Period during
operation.

Noise

O Provide speed limit signs at critical locations and enforce speed
limit
O Regularly maintain the roads

MOPWT
Municipalities

a MOPWT
Q Municipalities

Included as part of the
construction and
supervision activities
for a one-year Defect
Liability Period during
operation.

Biodiversity

O Refer to rehabilitation phase
Maintain lighting source
O Maintain speed bumps and signage

Q

MOPWT
Municipalities

a MOPWT
Q Municipalities

Included as part of the
construction and
supervision activities
for a one-year Defect
Liability Period during
operation.

Water and soil
quality

O Maintain surface water drainage systems

MOPWT
Municipalities

a MOPWT
Q Municipalities

Included as part of the
construction and
supervision activities
for a one-year Defect
Liability Period during
operation.

Resource
consumption

O Using water-efficient equipment during maintenance operations
to avoid excessive and overuse of water

MOPWT
Municipalities

o MOPWT
Q Municipalities

Included as part of the
construction and
supervision activities
for a one-year Defect
Liability Period during
operation.

Visual intrusion

O Ensuring that lights are turned off by a timer or manually when

MOPWT

a MOPWT

Included as part of the
construction and
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Potential Impacts ~ Proposed Mitigation Measures

Responsibility

Responsibility of direct
supervision

Estimated Cost

they are not needed.

O Municipalities

O Municipalities

supervision activities
for a one-year Defect
Liability Period during
operation.

Health and safety O3 Follow CDR's and WB’s safety, health and environmental
regulations during maintenance works

O Proper road management, signage and maintenance

o MOPWT
O Municipalities

a MOPWT
O Municipalities

Included as part of the
construction and
supervision activities
for a one-year Defect
Liability Period during
operation.
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7.2.2 Social Mitigation Plan

Table 7-3. Social Mitigation Plan for the Batroun district roads during the rehabilitation phase

Responsibility

Potential of direct

Impacts Q Proposed Mitigation Measures Responsibility supervision Estimated Cost
Socio- Q Inform the public about the a Contractor Supervision Included as part
economics schedule of construction activities Consultant of the

O Provide alternative access to construction and
residences and roadside supervision
businesses activities.

O Adopt traffic management plans Contractor on-
to ensure a safe and efficient site engineer for
movement of traffic HSE

O Develop and communicate clear implementation
criteria for job selection and amongst other
allocation, with attention to ratio tasks
of Syrian and Lebanese Consultant on-
community workers, types of site engineer
positions and jobs restricted to responsible for
Lebanese citizens, and HSE supervision
consideration also for sub-group amongst other
allocations within communities. tasks

O Ensure work permit requirements
are satisfied in accordance to the
Ministry of Labor regulations

Q Maintain labor registry and age
verification record to protect
against potential child labor

O Ensure non-discrimination and
fair treatment such as equal
wages/benefits and working
conditions among workers

O Establish and ensure that GRM is
applicable for communities and
for workers (both Lebanese and
Syrian workers) to file their
complaints.

Q Provide the option of anonymity
under the GRM for both internal
and external complaints.

O Maintain a site construction
insurance plan that covers all
workers in case of injury or
accidents during construction.

Q Provide workers with the
necessary training and awareness
raising session on issues related
to SEA/H

7.3 Monitoring Plan

7.3.1 Monitoring Plan Implementation

Monitoring should be conducted to evaluate the impact analysis, check on the implementation and
the effectiveness of mitigation measures, respond to unanticipated environmental and social
impacts, and improve environmental and social controls. Since the project is a category B,
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monitoring activities for such projects rely primarily on visual observation and photographic
documentation although measurements of certain indicators (traffic count, air / water quality and
noise level) can be conducted when public complaints are raised. The project supervising consultant
holds the direct responsibility of monitoring activities during the rehabilitation phase to ensure the
implementation of the mitigation plan by the contractor. Upon public complaints, a third party
(consultant) can also be appointed by CDR to conduct periodic monitoring with measurements of
environmental indicators depending on the nature of the complaint. Table 7-4 presents a summary
of monitoring indicators / activities during the rehabilitation phase.

During the operation phase, regular monitoring activities become more part of the duties and
responsibilities of local municipalities and stakeholders. Similar to the rehabilitation phase, upon
public complaints, a third party (consultant) can also be appointed by CDR to conduct periodic
monitoring with measurements of environmental indicators depending on the nature of the
complaint. (Table 7-5).

98|Page



Table 7-4. Environmental and Social Monitoring Plan for the Batroun district roads during the rehabilitation phase

Impact

Monitoring activities

Responsibility

Frequency/
Duration

Location

Methods

Estimated Cost!

Traffic

Continuous supervision with periodic
photographic documentation of
mitigation measures (congestion, traffic
disruption, speed limits, working hours,
the presence of a traffic police and
construction worker at detours)

Supervising
Consultant

Daily

At rehabilitation
site

Visual observation and

photographic
documentation

Consultant on-site
engineer
responsible for HSE
supervision
amongst other tasks

Air quality

Continuous supervision with periodic
photographic documentation of
mitigation measures (vehicle and
excavation emissions, turning off of
equipment not in use, equipment
maintenance, type of fuel used on site
and in hauling trucks, speed limits,
cleanliness of site, water spraying,
storage conditions of soil and fine
construction material, working hours,
schedule of material transportation

Supervising
Consultant

Daily

At rehabilitation
site

Visual observation and

photographic
documentation

Consultant on-site
engineer
responsible for HSE
supervision
amongst other tasks

Total Suspended Particles (TSP), PMjy,
PM_s (wherever feasible), SOx, NOx
and CO

Supervising
Consultant

Upon public
complaint

At site and at
sensitive receptors
within 100 m from
site

1-hr measurements, and
visual observation of dust

dispersion (scale and
direction)

2000%/event
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Noise Continuous supervision with periodic Supervising Daily At rehabilitation Visual observation and Consultant on-site
photographic documentation of Consultant site photographic engineer responsible
mitigation measures (equipment documentation for HSE supervision
mufflers, equipment maintenance, amongst other tasks
equipment turned off when not in use,
speed limits, working hours) and
measurements of indicators in case of
public complaints
Leg, Lmin @nd Lmax Supervising Upon public At site and at Single sample per 5009/ event

Consultant complaint sensitive receptors  location (average 1hr
within 100 m from  reading-15min intervals)
site during morning (7-8am),

evening (1-2pm) and
night (4-5pm)

Biodiversity Continuous supervision with periodic Supervising Daily At rehabilitation Visual observation and Consultant on-site
photographic documentation of Consultant site photographic engineer responsible
mitigation measures (worker movement documentation for HSE supervision
and activity, waste disposal, etc.) amongst other tasks

Construct-ion  Continuous supervision with periodic Supervising Daily At rehabilitation Visual observation and Consultant on-site

and other photographic documentation of Consultant site photographic engineer responsible

solid waste mitigation measures while maintaining documentation for HSE supervision
a record of waste generation, collection, amongst other tasks
segregation, storage, transportation and
disposal in terms of type, quantity, and
disposal location of generated waste

Runoff water/  Continuous supervision with periodic Supervising Daily At rehabilitation Visual observation and Consultant on-site

drainage photographic documentation (chemical ~ Consultant site photographic engineer responsible

usage, chemical and material storage,
water usage, bins for solid waste
disposal, wastewater discharge from
mobile/portable toilets and storage
tanks into existing or nearest sewage
network. oil spill management) while
checking on culverts particularly
following rainfall events

documentation

for HSE supervision
amongst other tasks
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Water quality analysis Supervising Upon public At nearby river/ Totals suspended solids, 1000$/ event
Consultant complaint stream BOD, COD, Oil and
grease
Resource Continuous supervision with periodic Supervising Daily At rehabilitation Visual observation and Consultant on-site
consumption  photographic documentation of reuse of ~ Consultant site photographic engineer responsible
excavated material, water and energy documentation for HSE supervision
conservation practices and design amongst other tasks
elements
Existing Continuous supervision with periodic Supervising Daily At rehabilitation Visual observation and Consultant on-site
infrastructure  photographic documentation of Consultant site photographic engineer responsible
excavation and response to disruption documentation for HSE supervision
of underground utilities amongst other tasks
Visual Continuous supervision with periodic Supervising Daily At rehabilitation Visual observation and Consultant on-site
intrusion photographic documentation of Consultant site photographic engineer responsible
excavation and re-planting / re- documentation for HSE supervision
vegetation while checking on culverts amongst other tasks
particularly following rainfall events
Health and Continuous supervision with periodic Supervising Daily At rehabilitation Visual observation and Consultant on-site
Safety photographic documentation (PPE, site  Consultant site photographic engineer responsible
enclosure, buffer zones, warning signs, documentation for HSE supervision
first aid kit, accident insurance), while amongst other tasks
maintaining a record of injuries /
accidents specifying cause and location
Socio- Continuous supervision with periodic Supervising Daily At rehabilitation Visual observation and Consultant on-site
economic photographic documentation of Consultant site photographic engineer responsible

mitigation measures while maintaining
a record of employment and grievance,
sharing construction schedule with the
public, access to roadside businesses
and residences, and grievance record

documentation

for HSE supervision
amongst other tasks
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Table 7-5. Environmental and Social Monitoring Plan for the Batroun district roads during the operation phase (up to one year after project completion)

Frequency/
Impact Monitoring activities Responsibility Duration Location Methods Estimated Cost
Air quality Total Suspended Particles (TSP), PMyo, Supervising Upon public At site and at 1-hr measurements,  2000$/event
PM_ 5 (wherever feasible), SOx, NOx and  Consultant complaint sensitive receptors and visual
CO within 100 m from observation of dust
site dispersion (scale and
direction)
Noise Leg, Lmin and Lmax Supervising Upon public At site and at Single sample per 500%/ event
Consultant complaint sensitive receptors location (average 1hr
within 100 m from reading-15min
site intervals) during
morning (7-8am),
evening (1-2pm) and
night (4-5pm)
Water Totals suspended solids, BOD, COD, Oil  Supervising Upon public At nearby river/ Single sample 1000$/ event
and grease Consultant complaint stream analytical analysis
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7.3.2 Documentation and Reporting

During the rehabilitation phase, the Supervising Consultant shall submit a monthly report about the
monitoring activities to various stakeholders including the CDR and the municipalities. These
reports shall be made readily available or accessible to the public upon submittal. The content of a
typical report should mirror the indicators of the mitigation plan with proper photographic
documentation and actions taken in the event of accidents, concerns or complaints. The report
would include an executive summary in Arabic for the use of the municipalities.

7.3.3 Guidelines for Health and Safety Plan during rehabilitation

During rehabilitation, the contractor shall abide by the CDR Safety, Health, and Environmental
Regulations for Construction Projects (Annex C) as well as the WBG Environmental Health and
Safety General Guidelines.
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8 CONSULTATION, DISCLOSURE AND
GRIEVANCE REDRESS MECHANISM

8.1 Public Consultation

A public consultation meeting was conducted on December 20, 2019 with the Federation of
Municipalities of the Batroun district during which the ESMP results were presented (see Annex
D). Thirty four individuals attended the meeting including 20 heads of municipalities in the Batroun
district and 8 females (Figure 8-1).

Figure 8-1. Public participation session with Batroun district stakeholders

==

The session started with a welcome note from Mr. Marcellino Hark, the head of the Batroun
Municipality and the Head of the Federation of Municipalities of the Batroun Caza. This was
followed by a presentation by Dr. Mutasem El-Fadel, the environmental expert from TEAM
International who explained the components of the overall REP, displayed the layout of the selected
roads in the Batroun Caza, and discussed the proposed ESMP. Dr. El-Fadel also gave contact
numbers for the TEAM and CDR for any further questions or future complaints or grievances. Dr.
El-Fadel emphasized that the selected roads have been approved by a Ministerial Decision
following much discussions with various stakeholders at many levels, and hence they cannot be
changed at this stage.

The main issues and concerns that were raised by the attendees were as follows.
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This project is funded by a loan and not a grant. The money for this loan should have been used
for projects that are more vital than rehabilitation of roads.

Many complained that they were not aware of this project until now. However, it was explained
that the project was discussed with the outgoing municipal heads, serving before the latest
municipal elections.

The selection criteria applied for road selection are not clear and transparent. It seems that
political considerations played a significant role, as there are roads that are in need of
rehabilitation more than the proposed ones. It was agreed that the municipalities, via the
Federation, will prepare a list of additional roads that require rehabilitation and will submit the
list to CDR for consideration in a phase 2 of the project.

There are some sections of the proposed roads that have recently undergone rehabilitation
works. Could the allocated budget be transferred to additional works along those roads?

The concerned municipalities want to see the roads design maps to provide their opinion on the
proposed rehabilitation elements. It was agreed that this can be accommodated in subsequent
meetings upon the request of the Federation either with the Consultant’s Engineer and with the
Contractor prior to initiation of construction activities.

There are decrees for expropriation at the Ministry of Public Works and Transport for the
selected roads. These should be taken into consideration when rehabilitating the roads
particularly with respect to the road width because at many locations the existing pavement
may not be at full width of the road.

Employment opportunities were discussed for both Lebanese and Syrian workers. The latter
contributes significantly in the construction sector throughout Lebanon including the Batroun
District. Besides private entities, the municipalities are resorting to Syrian labor in this sector
in particular. There appears to be a clear split in job types between the two communities. The
delineation line is between skilled jobs (mainly taken by the Lebanese workforce) and unskilled
labor (filled primarily by Syrian workers). This split has resulted in a control of potential
tensions or conflict between the communities.

A separate meeting was conducted with female attendees to capture their concerns. They
emphasized that:

o

Initiating the project works and not terminating them at all, or on time, hence prolonging the
nuisance to the public should be avoided.

Public concerns should be respected during project execution.

Using construction material that is of good quality and that does not deteriorate rapidly, as per
the agreed terms of reference.

Avoiding the destruction of existing road elements such as signage that are in good condition
and that have been installed through private initiatives. It is recommended to keep the existing
ones and use surplus in funding to add other elements along the roads.

Planting trees along the rehabilitated roads and landscaping the roundabouts.

Encouraging the municipalities to conduct direct supervision of the works, to ensure that they
are up to the agreed standards.

Presenting design maps to the engineering department at the Federation of Municipalities of
the Batroun Caza to give their technical opinion.
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o Enforcing on the contractor to give priority employment to local people from the towns where
the roads rehabilitation is taking place.

As for NGOs Consultation, this ESMP has targeted them according to their position in Lebanon.
They consist of two levels as follows:

a) Local NGOs: they are specific to each Caza. Their mission is to address different concerns
and issues among the local society including social, economic, gender equality,
environment, poverty, women empowerment, etc. Local NGOs were invited to the public
hearings. Table 8-1 represents the name of the invited NGOs and their field of activity.
Those local NGOs may play a role of advocates to reduce projects’ social and

environmental risks.

Table 8-1. Contacts with local NGOs and stakeholders

Organization Person Position Comments Phone
Batrouniyat Saji’ih Lahoud Office Manager Lebanese Engineers +961 70 707027
NGO and workers.

Interested in working
on such projects

Syrian labour is also
available in Batroun
district and paid
mostly in cash

Tannourine Challita Tonios Co-Founder Some Lebanese +961 3 223428
Reserve Director workers.
NGO Syrian labour

available in Batroun
district and paid
mostly in cash

Nature Care Assaad Saadeh Co-Founder NGO Founded in +961 3 420111
Association (from Batroun Batroun rural areas

active at this time

Syrian labour
available in Batroun
district and paid
mostly in cash

Bchaaleh Club Antoine Rizk Coordinator Syrian labour +961 3 524343
available in Batroun
district and paid
mostly in cash

Rene Mouawwad Natasha Director, Main Works throughout +961 3 850 692
Foundation Marashelian Office, Beirut Lebanon including the
Batroun district.

Had many sub-
contractors
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Syrian labour
available in Batroun
district and paid
mostly in cash

Batroun Resident Roula Elias Khalil ~ Attorney Advised on Lebanese  +961 3 983708
IRC & OHCHR and international
labour law

Syrian labour
available in Batroun
district and paid
mostly in cash

Batroun resident Marwan Owaygen  Director, IDRC Had many projects +961 3 734248
(from Batroun Canada, MENA funded throughout
district-Batroun) Lebanon

Syrian labour
available in Batroun
district and paid
mostly in cash

IRC: International Rescue Committee; OHCHR: Office of the High Commissioner of Human Rights; IDRC: International
Development and Research Center, Canada

b) International NGOs: they are covering the whole country and their consultation will be
applied to all the ESMPs of the REP. They provide relief and developmental aid to many
developing countries. They support the society in responding to crises and helps people
whose lives and livelihoods are shattered by conflict and disaster to survive, recover and
gain control of their future. When the crisis in Syria erupted in early 2011, numerous
International NGOs responded to the humanitarian crisis and worked directly with the
Syrian in Lebanon by providing aid and responding to their critical situation.

This ESMP consulted International NGOs (see Table 8-2) to inform them about the Project,
disseminate it, ask them to circulate its impacts and activities among Syrian and tell them
that they can inquire about additional information and/or submit a complaint (if any) by
contacting the Grievance Redress Mechanism (GRM) Unit on 01980096 ext:317 or send
an Email to rstephan@cdr.gov.lb or register by hand an official letter at the CDR .

In Batroun Caza, the total number of registered Syrian is 14,987 individuals (UNHCR,
2018). They were contacted through the International NGOs to seek their feedback about
the Project. Accordingly, this ESMP did not receive any concern about the Project.

Table 8-1: Consulted International NGOs and their Activities

ANERA Mrs. Dima Zayat e Children & Youth Mrs. Zayat received the
Lebanon Deputy Country Director e Development Project information sheet
T: 01382590 (ext: 105) e Education and explained that
M: 70051813 o Relief Services recently Anera
E: dzayat@aneralebanon.org e \Water sanitation operations in Lebanon
and hygiene have grown substantially
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to cope with the Syrian
crisis. they have six
offices throughout
Lebanon. She welcomed
the idea of the Project
and will disseminate it
across her organization.

ACTED Mr. Jack French e Development Mr. French received the
Deputy Country Director e Infrastructure & Project information sheet
T: 01324331 Services and explained that
M: 79160375 Rehabilitation ACTED is working with
E: jack.french@acted.org e Labor& Syrian in Beirut and
Livelihoods northern districts of
e Shelter Mount Lebanon
e Water sanitation (Baabda, Metn,
and hygiene Keserwane and Jbeil), as

well as in Akkar District.
He welcomed the idea of
the Project and will
disseminate it across his
organization.

Danish Refugee | Mr. Rickard Hartmann e Direct Assistance Mr. Hartmann received
Council (DRC) | Country Director e Protection the Project information
T: 01339052 (ext: 201) e Shelter sheet and explained that
E: rickard.hartmann@drc.ngo e Community DRC is working with
Empowerment and | Syrian on many sectors
Livelihoods in different locations

across Lebanon
including Beirut, Tripoli,
Kobayat and Zahle. He
welcomed the idea of the
Project and will
disseminate it across his
organization.

8.2 Grievance Redress Mechanism

The ESMP revealed mostly minor to moderate environmental and social impacts associated with
the project activities particularly during the rehabilitation phase. While these impacts were
discussed during the Public Consultation meeting, certainly not all potential stakeholders were or
can be reached during this process. Therefore, an accessible Grievance Redress Mechanism (GRM)
is warranted whereby various stakeholders can voice their concerns during all phases of the project
implementation phases: pre- rehabilitation, rehabilitation, and operation. The GRM should be
designed to permit a timely resolution of concerns, assuring stakeholders that their grievances have
been heard and that the institutionalized mechanism will yield a fair and impartial outcome.

The CDR has developed the GRM for the REP and it was shared with the participants during public
participation. There are two mechanisms for filing a grievance, one for the surrounding
communities and one for the workers. Anonymous grievances will be addressed in both levels and
the maximum anticipated time needed to close a GRM case is 45 days.
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8.2.1 GRM for Communities

The GRM will be accessible to all relevant stakeholders who can use this mechanism to send their

suggestions, concerns and complaints related to the PIU. The complaints, suggestions and concerns

can be sent by email, mail, phone (through a hotline), in person and other means such as a grievance

compliant logging sheet where grievances are registered in writing and maintained as a database.

The phone number, e-mail address, and address for receiving complaints will be disclosed among

the population and will be posted at the rehabilitation sites in Batroun Caza, before commencement
of project implementation. Moreover, the information on how to access the GRM should be

available through billboards, CDR website, etc.

The GRM levels of the project are the following:

Level 1: If any person has any complaint, concern or suggestion regarding the
project implementation, he or she can lodge an oral or written grievance through
e-mail (GRM.REP@cdr.gov.lb), phone call or text message (01980096 ext:317),
or website link (http://www.cdr.gov.lb/study/RoadsEmp/RoadsEmp.htm) to the
site engineer or manager of the roads to be rehabilitated in Batroun Caza. In case
an oral complaint is made, it should be written on paper by the receiving unit. The
above issue will be resolved within a maximum duration of one week.

Level 2: If the person is not satisfied with the action of the site manager’s Office,
he or she can bring the complaint to the attention of the Environmental and Social
Specialist of the PIU for the project through e-mail (rstephan@cdr.gov.Ib), phone
call  or text message (01980096  ext:317), or website link
(http://www.cdr.gov.lb/study/RoadsEmp/RoadsEmp.htm). The issue shall be
resolved within a maximum of two weeks.

Level 3: If the person is not satisfied with the decision of the Environmental and
Social Specialist of PMU, he or she can bring the complaint to the attention of the
PMU Director’s Office through e-mail (elieh@cdr.gov.lb), phone call or text
message (01980096 ext:159), or website link
(http://www.cdr.gov.lb/study/RoadsEmp/RoadsEmp.htm).  Once the PIU
Director receives the complaint, it needs to be resolved within a maximum of two
weeks.

Meanwhile, it is recommended that the aggrieved party is consulted and be informed of the course

of action being taken, and when a result may be expected.
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Moreover, reporting of the complaints to the PIU should be done regularly. The designated person
at each level should report to the PIU on the number and subject of new complaints received, and
the status of the already existing complaints, if any. The report should also inform the PIU of
complaints that could not be resolved at the lower levels and are being elevated to the PIU
Director’s attention. The PIU aggregates information received into a status report each quarter,
indicating the number and subject of complaints. The quarterly status report also provides up-to-
date information on the number and subject of complaints that have been resolved, and the manner
in which they have been resolved. This information will be shared with the Bank.

The Complaints Register form (refer to Annex E) includes the following:

i) details and nature of the complaint

i) the complainant name and their contact details

iii) date

iv) Corrective actions taken in response to the complaint.

The GRM does not exclude the formal legal process of the national law. If a grievance remains
unresolved following application of the project GRM process, the affected person can initiate legal
proceedings in accordance with national law and may have recourse to the Appeals Court as
warranted.

Figure 8 1 (overleaf) presents a detailed flowchart describing the process of grievance starting form
reception of grievance to implementation of corrective measures.

8.2.2 GRM for Workers

A GRM for internal employees, namely the laborers onsite are also necessary. It aims to allow
labors to report any wrongdoings in their favor or important concerns they might have. This internal
GRM is similar in nature to the one previously discussed (in terms of accessibility, reporting means,
etc...). The only main difference is the contact people for each level. In this context, the first level
involves reporting to the health and safety officer and has a duration of one week. The second level
involves reporting to the PMU Director and should be resolved within one weeks. It also follows
the Complaints Register form (refer to Annex E).
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Figure 8-2. Typical grievance redress mechanism for the REP

7

Level 1

J

Level 2

Level 3

Source: CDR, 2018
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9 CONCLUSION

The ESMP revealed that the REP within the Batroun Caza will have positive socio-economic
impacts both during rehabilitation, through the creation of jobs for both skilled and unskilled
workers, and during operation by improving accessibility to the villages in the caza as well as
livelihoods. However, its implementation is associated with a variety of environmental and social
impacts that are reversible and can be controlled through mitigation measures all while ensuring
proper environmental monitoring during both the rehabilitation and operation phases. The ESMP
outcome is consistent with the ESMF (CDR, 2018) that concluded that the REP activities are not
expected to have significant environmental impacts and equally no anticipated impacts on physical
and cultural resources or natural habitats, no involuntary resettlement, and no land acquisition.
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Annex A —Methodology for estimating impact on air quality

Construction phase

Heavy construction is a source of dust emissions that may have substantial temporary impact on local air quality.
Road construction is an example of a construction activity with high emissions potential. Emissions during the
construction of a road in general, and the REP in particular, are a function of the excavation scheme, building
demolition and the machinery used on-site. Emissions will consist primarily of particulate dust matter released as
aresult of earth removal activities, and to a lesser extent of emissions from the on-site usage of heavy construction
equipment. Dust emissions often vary substantially from day to day, depending on the level of activity, the specific
operations, and the prevailing meteorological conditions. A large portion of the emissions results from equipment
traffic over temporary roads at the construction site. For this phase, it is expected that negative impacts on air
quality will occur in and around the immediate vicinity of the site under construction. In order to quantify this
impact, the total construction emissions and the corresponding ambient particulate matter concentration were
estimated as described below.

Step 1: Estimation of the total construction emissions using the area wide method.

In this method, the quantity of particulate matter emissions from construction operations is considered
proportional to the area being worked and to the level of construction activity. Emissions from heavy construction
operations are positively correlated with the silt content of the soil (particles with a diameter <75 micrometers
[um]), as well as with the speed and weight of the average vehicle, and negatively correlated with the soil moisture
content. An approximate aerial emission factor (EF) for the construction activities that is used in the estimation
of total emissions (USEPA, 1995) is:

EF = 0.3 Kg/m?month of activity®

Assuming the road rehabilitation will take place in phases and that a 500 m road section will be rehabilitated per
phase, the temporal emission factor for the total construction area of 2500-3500 m? and a duration of 2 month of
activity, considering 22 working days/month and 8 hours/day of work is:

S = 0.3 x (2500-3500) /(2 X 22 x 8 x 3600)
S = 0.000592- 0.000829 Kg/s = 592,000-829,000 pg/s

Note that a better method is to estimate construction emissions for a particular construction site, the construction
process be broken down into component operations, each involving traffic and material movement. However, due
to the random nature of construction activities, and lack of design data, the extent of PM impact cannot be
quantified using this method.

Step 2: Summary of key meteorological parameters with regard to air pollution dispersion hamely, mixing
height, inversion height, and mean annual wind speed (Table Al).

Table Al. Summary of key meteorological parameters

Parameter Typical scenario Worst case scenario
Mixing height 1,000 m Im

Average wind speed 1P m/sec 0.5 m/sec

Wind direction west west

2 De Nevers, 1995
b Refer to the windrose in Figure 4-13.

19 The value is most applicable to construction operations with (1) medium activity level, (2) moderate silt contents, and (3)
semiarid climate.
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Step 3: Application of the Fixed Box Model to calculate ground-level concentration of PM

To compute the air pollutant concentration using this model, the site was represented by a parallelepiped and the

following simplifying assumptions were made (DeNevers, 1995)

000D

concentration, b.

(M

Figure Al. Rectangular city in a fixed box model

Where,

cIérmcro

Concentration of PM in the entire site (ug/m?)
Background PM concentration (pug/m?)
Emission rate of PM (ug/s)

Site length (m)
Site width (m)
Mixing height (m)
Wind speed (m/s)

The mixing of pollutants occurs within a layer of height H, confined from above by a layer of stable air.

The concentration of pollutant in the entire city is constant and uniform, and equals to c.

The wind velocity is constant and independent of time, elevation, and height above the ground.

The concentration of pollutant entering the city (at x = 0) is constant, and equals to the base line measured PM

No pollutant enters or leaves the top of the box, nor the sides that are parallel to the wind direction.
The destruction rate inside the box is zero.

(Al)

The input data for the site under study are summarized in Table A2, taking into consideration two scenarios: the
typical scenario and the worst-case scenario.

Table A2. Input data for the box model

Parameter Typical scenario Worst case scenario
w 107 m 55m

L 500 m 1000 m

H 1,000 m Im

b 27.3 pg/m?3 27.3 pg/m?

u 1m/s 0.5m/s

S 592,000 pg/s 829,000 pg/s

By direct substitution of the values in Equation A1, the predicted total PM concentration at a road segment site is
expected to range between 32.8 ug/m? under typical conditions, and 15,515 ug/m?® under worst-case conditions.
For typical conditions, the expected PM concentrations are below the national 24-hr standard (120 pug/m?®) and
WHO 24-hr guideline (50 pg/m3). As for worst-case conditions, the expected PM concentrations significantly
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exceed the national 24-hr standard and WHO 24-hr guideline. Note that this impact is typically temporary and
confined to the immediate site vicinity, particularly if proper management measures are adopted as described
below in the impact mitigation.

Operation phase

During the operation phase, air emissions in the project area will be a function of the anticipated traffic volumes,
in addition to the vehicle fleet attributes. In order to assess the potential magnitude of the project on the ambient
air quality in the project area, the highway was modeled using a line source Gaussian plume model, as described
below.

Step 1: calculation of uniform emission rate along the road ‘q’

Current and projected vehicle volumes are presented in Table A3. The design speed along the proposed roads is
50 km/hr.

Table A3. Current and future traffic projections and fleet characteristics

Future

Existing Traffic

Traffic Volume

Volume ADT
Road code  Villages ADT (20 Years) Vehicle Fleet Composition
Road 4 Hourata-Harisa 3,162 5,711 97% light vehicles | 2 % Medium | 1% Heavy
Road 5 Beit Shlala- Kfar Helda 1,216 2,196 96% light vehicles | 3.5 % Medium | 0.5% Heavy
Road 6 Kour - Zan - Asia 305 551 97.5% light vehicles | 2 % Medium | 0.5% Heavy
Road 7N Kfour AlArabi 179 323 93.5% light vehicles | 6 % Medium | 0.5% Heavy

Pollutant emissions from vehicles vary depending on vehicle characteristics, and ambient conditions such as
temperature, humidity, altitude, and wind. Emission factors are strongly influenced by the average speed. These
factors increase sharply at low average speed, typical of highly congested stop and go urban driving. Emissions
are minimized in free-flow traffic at moderate speed, as expected to be along the proposed highway. The major
characteristics of the Lebanese fleet that were used in the calculation of pollutant emissions include an average
fleet age of 14 years and a value of 10% of the fleet subject to regular inspection and maintenance.

The equations for emission factors of the Lebanese fleet as a function of speed as described by Shayti (2000),
using MOBILESB and regression analysis, were deduced for the years 2019 and 2039%, as shown below in
Table A4.

Table A4. Vehicular emissions at different speeds (Shayti, 2000)

Year Pollutant Equation Speed (mph) EF (g/mile)
2019 Co EF = 701.6150:8697 31 35.4
2039 co EF = 268.15S ~0-8657 31 13.7

Where EF is the emission factor in g/mile, and S the average speed in mph.

20 The emission factors for the year 2015 under the do-nothing scenario in terms of emissions reduction were
used. For 2019, the emission factor was assumed to be equivalent to the 2015 emission factor under the ‘basic
conditions’ strategy. For 2039, , the emission factor was assumed to be equivalent to the 2015 emission factor
under the ‘advanced inspection and maintenance’ strategy.
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A uniform emission rate g, in pg/m-sec, along the road length can be estimated as follows:

g = EF*vehicle volume

Accordingly, current and future emission rates along the proposed roads are presented in Table AS5.

Table A5. Current and future traffic projections and fleet characteristics

Existing Traffic

2019

Future Traffic

2039

Volume ADT ~ Emissionrate g Volume ADT (20 Years)  Emission rate g
Road code Villages (vehicle/day) (vg/m-sec) (vehicle/day) (ug/m-sec)
Road 4 Hourata-Harisa 3,162 805.3 5,711 563.6
Road 6 Kour - Zan - Asia 305 7.7 551 54.4
Road 7N Kfour AlArabi 179 45.6 323 31.9
Road 5 Beit Shlala- Kfar Helda 1,216 309.7 2,196 216.7

Step 2: calculation of dispersion coefficients ‘c;” and ‘cy’

The general equations for the dispersion coefficients as given by Cooper (1996) are,

Gy:axb
Oz = de +f

Where a, b, ¢, d, and f are constants that are dependant on the stability class and on downwind distance X as

given in Table A6.

Table A6. Constants for calculating dispersion coefficients as a function of
downwind distance and atmospheric stability

X< 1km X>1km

Stability class a b c d f c d f
A 213 0.894 440.8 1.941 9.27 459.7 2.094 -9.6
B 156 0.894 106.6 1.149 3.3 108.2 1.098 2
C 104 0.894 61 0.911 0 61 0.911 0
D 68 0.894 33.2 0.725 -1.7 445 0.516 -13
E 50.5 0.894 22.8 0.678 -1.3 55.4 0.305 -34
F 34 0.894 14.35 0.74 -0.35 62.6 0.18 -48.6

Tables A7 and A8 present the values of dispersion coefficients at different downwind distances, for various

stability classes.

Table A7. oy at different downwind distances, for various stability classes

Stability class
100

Downwind distance (m)

200 300 400 500 600 700 800 900 1000
A 29.49 54.79 78.73 101.82 12431 14631 16793 189.22 210.23  231.00
B 19.91 37.00 53.17 68.76 83.95 98.81 113.41  127.79 14198  156.00
C 13.27 24.67 35.45 45.84 55.96 65.87 75.61 85.19 94.65 104.00
D 8.68 16.13 23.18 29.97 36.59 43.07 49.43 55.70 61.89 68.00
E 6.45 11.98 17.21 22.26 27.18 31.99 36.71 41.37 45.96 50.50
F 4.34 8.06 11.59 14.99 18.30 21.54 24.72 27.85 30.94 34.00
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Table A8. o, at different downwind distances, for various stability classes

Stability class
100

Downwind distance (m)

200 300 400 500 600 700 800 900 1000
A 14.32 28.66 51.86 83.72 124.07 17281 229.86  295.12 368.54 450.07
B 10.86 20.07  30.03 40.50 51.37 62.57 74.06 85.79 97.75 109.90
Cc 7.49 1408 20.37 26.47 32.44 38.30 44.08 49.78 55.42 61.00
D 4.55 8.64 12.17 15.39 18.39 21.22 23.94 26.54 29.06 3150
E 3.49 6.36 8.78 10.95 12.95 14.83 16.60 18.30 19.93 21.50
F 2.26 4.01 5.54 6.93 8.24 9.48 10.67 11.82 12.92 14.00

Step 3: Model scenarios

For each future traffic volume two scenarios will be considered in order to calculate the expected CO
concentrations. The first scenario (worst case scenario) will consider the minimum wind speed (1 m/sec) and the
highest stability class (class F), in this scenario the dispersion coefficients will be minimum, thus higher ground
level concentrations will be encountered. On the other hand, the second scenario will consider the maximum wind
speed (4 m/sec) and the most unstable class (class A); this will represent a high degree of dispersion, therefore
minimum ground level concentrations.

Step 4: Model application

Vehicle emissions were modeled using a line source Gaussian model (Figure Al) which is basically an infinite
array of point sources.

v lw.na direction

P
%I}QJIQ}

Plume

Figure Al. Finite line source Gaussian plume model

The general equation for a finite line source is:

C=r 1
2mio,0,

Where, C
q

Gz, Oy

(7 _H)2 (7 _ )2\ 2
exp(z—i—')+exp(z—:|) Iexp _iy_z dy (A2)
2 z z Y1 O-)’

Concentration of pollutant (ug/m?®)
Uniform emission rate (ug/m-sec)
Dispersion coefficients

Receptor height (m)

Source height (m)

Wind speed (m/s)
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For an infinite line source (y1=» to o« and y, = to ), ground level receptor (z=0), and H =0 (for most vehicles),
equation A2 becomes:

_ 29
N *9)

Figures A2 to A9 present the expected downwind CO concentrations during the operation phase of the four
proposed roads for the years 2019 and 2039 under the typical and worst-case scenarios.

Figure. A2. CO concentrations at various downwind distances
Road 4 (Hourata Harisa) in 2019
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Figure. A3. CO concentrations at various downwind distances
Road 4 (Hourata Harisa) in 2039
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Figure. A4. CO concentrations at various downwind distances along Road 5
(Bassatin Al Ossi - Beit Chelala) in 2019
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Figure. A5. CO concentrations at various downwind distances
Road 5 (Bassatin Al Ossi - Beit Chelala) in 2039
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Figure. A6. CO concentrations at various downwind distances
Road 6 (Kour Zan Assia) in 2019
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Figure. A7. CO concentrations at various downwind distances
Road 6 (Kour Zan Assia) in 2039
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Figure. A8. CO concentrations at various downwind distances
Road 7N (Bassatin Al Ossi - Kfour Al Arabi) in 2019
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Figure. A9. CO concentrations at various downwind distances
Road 7N (Bassatin Al Ossi - Kfour Al Arabi) in 2039
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Annex B — Typical methodology for estimating impact on noise levels

Construction phase

Noise levels during the construction phase are a function of the construction scheme and the machinery used on-
site. Table B1 shows typical energy-equivalent noise levels associated with various work phases at a building
construction site, when all pertinent equipment are present.

Table B1. Typical noise levels at construction sites (USEPA cited in Canter, 1996)

Phase Noise level
(dBA)
Ground clearing 84
Excavation 89
Foundations 78
Erection 87
Finishing 89

The first step in the noise quantification was the determination of the total site Leq from various operations as
expressed in Equation B1.

1 L;/10
Leq = 10Log[?z-l_| (10) I ] (Bl)
i=1
Where Li = Leq for the ith phase (Table B1)
Ti = Total time duration for the ith phase
T = Total time of operation from the beginning of the initial phase (i=1) to the end
of the final phase (i=N)
N = Number of phases

Noise levels during the construction phase are a function of the construction scheme and the machinery used on-
site. Table B1 shows typical energy-equivalent noise levels associated with various work phases at a road
construction site, when all pertinent equipment is present.

Noise from construction operations is different from noise from other sources for two main reasons:

Q Itis caused by many types of equipment.
O The resulting adverse effects are temporary because the operations are relatively short term.

In order to assess the extent of potential noise impacts during the construction of the proposed REP, a noise model
specific for construction operations was applied. It allows the preparation of sound contours for construction noise.

Taking into consideration the five construction phases listed in Table B1, with each having an estimated average
duration of 1 week for a 500 m stretch of road, the total Leq for the site was estimated at 80.8 dBA. This noise
level is slightly above the maximum noise levels measured in the vicinity of the site (55-80 dBA). It exceeds both
the IFC noise standard for residential areas (55 dBA) the FHWA standards for the Category B classified areas (67
dBA). However, this value was lower than the OSHA standard for an 8-hr exposure (90 dBA). In this case, the
exposure of workers to noise during their work shift is acceptable.

To determine the propagation of noise levels at various radial distances from the construction site, Leq Was
corrected using Equation B2:

L ,adjusted = —20Log(x + 250) + 48 (B2)
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The resulting noise levels at different radii away from the site are presented in Figure B1.

Figure B1. Noise levels at different radii around the site
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Figure B1 shows that the daytime Lebanese standard for rural areas (30-40 dBA) cannot be reached even at a
radius of 2 km from the construction area. The FHWA standard (67 dBA), it is reached at a radius of 305 m.

Operation phase

At the operational level, noise levels at distances adjacent to roads can be estimated using Figure B2 by U.S.
Department of Housing and Urban Development (Canter, 1996). The Day-Night Average Sound Level (DNL)
noise metric is used to reflect a person's cumulative exposure to sound over a 24-hour period, expressed as the
noise level for the average day of the year on the basis of annual vehicle operations. DNL is equivalent to Leg.

Figure B2. Typical noise levels adjacent to roads and highways
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Annex C. CDR Safety, Health, and Environmental Regulations

STANDARD BIDDING DOCUMENTS

Safety, Health and
Environmental
Regulations

Council for Development and Reconstruction
Beirut, Lebanon

June 1996

1 bidding sheregxdoc
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Appendix I - CDR Safety, Health & Environmental Regs 1

Conditions of Contract AI)I)C“(“‘ 1

Safety, Health and
Environmental
Regulations

Council for Development and Reconstruction
Beirut, Lebanon

Issue June 1996

CDR Safety, Health & Environmental Regs, Issue June 96
t biddmng'sheregs doc
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Appendix I - CDR Safety, Health & Environmental Regs

Appendix 1

Safety, Health and
Environmental Regulations

Table of Contents

Drafting Notes'
Preamble
PART I - General Safety, Health and Environmental Regulations

PART II - Supplementary Safety, Health and Environment Regulations

! The reference to "Drafting Notes™ should not be incorporated in the bidding documents: include following page.

CDR Safety, Health & Environmental Regs, Issue June 96
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Appendix I - CDR Safety, Health & Environmental Regs i

Appendix 1

Safety, Health and
Environmental Regulations

Table of Contents

Preamble
PART I - General Safety, Health and Environmental Regulations

PART II - Supplementary Safety, Health and Environment Regulations

CDR Safety, Health & Environmental Regs, Issue June 96
.. \biddng'sheregs doc
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Appendix | - CDR Safety, Health & Environmental Regs

Drafting Notes:

"

These drafting notes are intended to assist those prepaning the Safety, Health and Environmental Regulations.
These drafting notes should not be incorporated in the bidding documents.

1 These CDR Safety ... Regs, Issue June 96 (c¢:\wp51\docs\Safety\CDRRegs) can be used with all
CDR Standard Conditions of Contract.

2 The CDR Safety, Health and Environmental Regulations are in two parts:
. PART I - General Safety, Health and Environmental Regulations;
. PART II - Supplementary Safety, Health and Environmental Regulations,

3 PART [, General Safety, Health and Environmental Regulations, together with the front cover
page and pages 1o 111, shall be included as printed, without amendment.

The pages of PART I are set up for, and should be photocopied on, double sided paper.

4 PART IL Supplementary Safety, Health and Environmental Regulations, will comprise changes,
modifications and additional requirements to PART 1, applicable to the Sector and/or the
contract for which the Regulations are being prepared. PART II should be prepared by the
Consultant responsible for preparation of the bidding documents in conjunction with the SIU.
PART II has prionty over PART I (see Preamble).

If no changes, modifications or additional requirements are included in PART II, the page for
PART II should be included with the addition of the following below the Table of Clauses:

"NONE"
The name of the contract should be added to the footer of pages, PART I
5 In PART 1, the amounts to be witheld in the event of non-compliance (Sub-Clause 3.2.2) are
expressed in USD, PART II includes provision for contracts in currencies other than USD (eg
Lebanese Pouns).
6 The Regulations should be included as Appendix 1 to the Conditions of Contract®.
Sample clause for inclusion in the Conditions of Contract®:
X Safety, Health and Environmental Regulations
XX  The Contractor shall comply with the requirements of CDR Safety, Health and
Environment Regulations. The regulations and requirements, and specific measures and

actions available to the Employer and the Engineer in the event of non-comphiance by
the Contractor, are attached as Appendix 1 to these Conditions of Contract,

|: This positioning and mmbering of the above Clanwe vasies acooriing to e Condifions of Contrct being |

CDR Safety, Health & Environmental Regs, Issue June 96
L. \biddng'sheregs doc
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Appendix | - CDR Safety, Health & Environmental Regs v

used:

For other Conditions of Contract the Sub-Clause should be positioned and rumbered as appropn

for CDR Integrated Conditions of Contract for Works of Civil Engineenng Construction:
Part I - Standard Conditions, Sub-Clause 19.1;

for CDR Conditions of Contract for Works of a Civil Engineening Construction: Part 11 -
Conditions of Particular Application, Sub-Clause 78.1;

for CDR Standard Bidding D ts, Pr of Works, Smaller C - Section
3, Conditions of Contract, Clause 19.2,

7 Throughout the Regulations the term "Engineer” is used.

However, in the CDR Standard Bidding Documents, Procurement of Works, Smaller Contracts
the term "Engineer” is replaced by "Project Manager”.

When "Engineer" is usex in the bidding documents, the first altemative page iii "Preamble”
should be included. When "Project Manager” is used in the bidding documents, the second
altemnative page iii, "Preamble”, should be included

CDR Safety, Health & Environmental Regs, Issue June 96

ti.....\bidding \sheregs.doc
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Appendix | - CDR Safety, Health & Environmental Regs i1

Preamble

The Safety, Health and Environmental Regulations are in two parts:
PART I - General Safety, Health and Environmental Regulations;
PART II - Supplementary Safety, Health and Environmental Regulations.

PART 1l shall have priority over PART L

CDR Safety, Health & Environmental Regs, Issue June 96
.. \biddng'sheregs.doc
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Appendix | - CDR Safety, Health & Environmental Regs it}

Preamble

The Safety, Health and Environmental Regulations are in two parts:
PART I - General Safety, Health and Environmental Regulations,
PART II - Supplementary Safety, Health and Environmental Regulations.

PART 1l shall have priority over PART L

Whenever the term "Engineer” is used in these Safety, Health and Environmental Regulations, it shall
be construed as meaning "Project Manager” as defined in the Conditions of Contract.
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Part 1
General Safety, Health and Environmental Regulations
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Annex 1 Sample Excavation Permit
Annex 2 Sample Street Closure Permit

Annex 3 Sample Contractor's Site Check List
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Part 1
General Safety, Health and Environmental Regulations

Introduction

The prevention of injury and/or illness to site personnel and the public, damage to the Works
and to public and private property, protection of the environment, and compliance with
applicable laws, are primary objectives of CDR (the Employer). Because of the importance
CDR places on meeting these objectives, selected minimum requirements are outlined in these
Safety, Health and Environmental Regulations with which Contractors shall comply while
working on CDR contracts, Given that these Regulations cannot cover every eventuality, the
Contractor shall be expected to exercise good judgement in all such matters, even though not
mentioned in these Regulations, and shall take any and all additional measures, as required or
necessary, to meet his responsibility for safety, health and environmental matters during the
period of the Contract.

CDR and its representatives shall not be held liable for any actions taken by the Contractor that
are attributed to following the minimum requirements stated hereinafter.

The Contractor shall, throughout the execution and completion of the Works and the remedying
of any defects therein:

(a) have full regard for the safety of all persons on the Site and keep the Site and the Works
in an orderly state appropriate to the avoidance of danger to any person;

(b) know and understand all laws governing his activities along with any site requirements
and work site hazards. Such information shall be communicated by the Contractor to
his personnel and subcontractors,

(c) take all necessary measures to protect his personnel, the Employer’s personnel, other
persons, the general public and the environment;

(d) avoid damage or nuisance to persons or to property of the public or others resulting
from pollution, noise or other causes arising as a consequence of carrying out the
Works.

Compliance with Regulations

The Contractor shall comply with the requirements of these Safety, Health and Environmental
Regulations and all other applicable regulations or requirements under Lebanese laws, laid down
by relevant authorities or issued by the Employer or the Engineer concerning safety. health and
the environment, in force or introducexd or issued from time to time during the period of the
Contract.
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2
2

23

In so far as these Regulations are applicable, they shall apply to sites and personnel outside the
Site associated with the performance of the Contract.

The Regulations equally apply to subcontractors and all other parties engaged by the Contractor
and their personnel. The Contractor shall ensure all such parties are fully aware of and comply
with the Regulations.

The Contractor shall comply with all notifications and written or verbal instruction regarding
safety issuxl pursuant to these Regulations by the Employer, Engineer or relevant authorities
within the time specified in the notification or instruction.

Whenever the Contractor is required to obtain the approval, agreement, permission, etc of the
Engineer, such approval, agreement, permission, etc shall not relieve the Contractor of his
responsibilities and obligations under these Regulations or the Contract.

The Contractor shall adopt a positive approach, awareness and responsibility towards safety,
health and the environment, and take appropriate action, by:

(a) ensuring the Regulations are enforced and followed by the Contractor’s personnel. Any
failure by the Contractor’s personnel to follow the Regulations, shall be regarded as a
failure by the Contractor.

(b) paying attention to possible injury to unauthorised persons entering the site, particularly
children.

Whenever in these Regulations the Contractor 1s required to provide test certificates for
equipment and personnel or to comply the relevant authorities' requirements and no independent
test facilities are available or no relevant authorities exist in Lebanon, the Contractor shall
provide:

a) in lieu of independent test certificates:
. for equipment - details of the tests and the date of the tests that have been

carried out by the Contractor and a written statement that the Contractor has
satisfied himself that the item of equipment is fit and safe for use;

. for personnel - details of the training and experience and a written statement
that the Contractor has satisfied himself that the person has the required level
of competency;

b) in lieu of relevant authonties' requirements - details of the Contractor's own rules,

regulations, requirements and procedures regarding safety, health and the environment.

If the Engineer is dissatisfied with the details provided by the Contractor, the Contractor shall
provide further details or carry out further tests or provide further written statements as may be
reasonably required by the Engineer.
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312

When the Engineer has satisfied himself regarding the Contractor's own rules, regulations,
requirements and procedures provided in accordance with (b) above, such rules, etc shall be
deemed to form part of these Regulations and to which Clause 3 shall equally apply.

Failure to Comply with Regulations
General
Should the Contractor fail to comply with any of the Regulations or requirements:

(a) the Engineer may suspend the Works or part of the Works until the Contractor has taken
necessary steps, to the satisfaction of the Engineer, to comply with the regulations or
requirements.

(b) the Employer may, following written notice to the Contractor, carry out themselves or
arrange for another contractor to carry out such measures as they consider appropriate
on behalf of the Contractor. Any such actions by the Employer shall not affect or
diminish the Contractor’s obligations or responsibilities under the Contract.

(c) the Engineer may, following written notice to the Contractor, deduct from payments to
the Contractor the amounts stipulated in Sub-Clause 3.2, Such notice shall specify:

(1) the nature of the failure or failures;

(i) the period after the date of the notice within which the Contractor shall remedy
each failure; and

(i)  the amount to be deducted.

Such suspension of payment will remain in force until such time as the Contractor has
rectified the breach or breaches to the satisfaction of the Engineer, No interest shall be
paid on the suspended payments.

Failure to comply with the Regulations or requirements shall be considered a breach of contract
by the Contractor and may result in termination of the Contract by the Employer.

In the event of the Employer or Engineer taking action based on Sub-Clause 3.1.1(a) or (b) or
3.1.2, the Contractor shall not be entitled to any additional costs or extension to the Contract
Completion Date.

All costs incurred by the Employer pursuant to Sub-Clause 3.1.1(b) and the deductions from
payments imposed on the Contractor by the Engineer under Sub-Clause 3.1.1(c) shall be
deducted from amounts otherwise due to the Contractor.

Deductions from Payments

Failures by the Contractor to comply with the Regulations or requirements are classified as
follows:
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D1 - breaches of Sub-Clause 5.6 (personal protective equipment),
D2 - breaches of Clause 7 (work in Public Areas),
D3 - breaches other than D1 and D2.

322 The basic deduction from payment for each classification in Sub-Clause 3.2.1, 1s as follows:
for D1 - $2000;
for D2 - $10000;
for D3 - $5000.
323 Deductions from payments will be applied as follows:
(a) for the first breach of each regulation or requirement - the basic deduction. If the same
or similar breaches occur in different situations or locations at the same time, the
Engineer may apply deductions for each situation or location; this will not apply to
breaches related to personal protective equipment.
(b) for a second or subsequent breach of the same Regulation or requirement or failure to

rectify a previous failure within the time specified by the Engineer - twice the basic
deduction.

4 General Requirements

4.1 Preamble

4.1.1  All references to safety shall be deemed to include health and the environment.

42 Safety Officer

421 The Contractor shall appoint a competent Safety Officer who shall be responsible for safety,

health and the environment. The Safety Officer shall be given sufficient time by the Contractor
to carry out his duties; minimum requirements shall be as follows:

Workforce on Site of over 250 - full time Safety Officer;

Workforce on Site of 100-250 - 50% of Safety Officer’s time,

Workforce on Site below 100 - as required for the Works but a minimum of 5 hours
per week of Safety Officer’s time where more than 20
workers.

422 The Contractor shall provide the Safety Officer with appropriate identification, including a white
hard hat with red cross symbol and a identification badge. The appointment of the Safety
Officer shall be in writing and copied to the Engineer. The appointment shall include specific
instructions to enforce these Regulations and delegated authority to take any action, measure or
to issue instructions regarding their enforcement. All persons on Site shall be made aware of the
name and authority of the Safety Officer and instructed to comply with any instruction or
direction on safety matters, verbal or in writing, issued by the Safety Officer.
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423

43

432

44

44.1

4.6

46.1

The Safety Officer shall be provided with a mobile phone or other similar means of
communication. The Safety Officer shall be accessible and available at all times including
outside normal working hours,

Safety Training

The Contractor shall provide safety induction training for all site personnel upon starting on site.
The Contractor shall provide safety refresher/reinforcement training at regular intervals for his
staff.

Safety Meetings

The Contractor shall hold regular safety meetings to provide safety instructions and receive
feedback from site personnel on safety, health and environmental matters. A weekly Safety
Meeting shall be chaired by the Safety Officer and minutes shall be taken of the meeting. The
meeting/minutes shall cover all relevant issues including actions to be taken. A copy of the

minutes shall be given to the Engineer. The Safety Officer should attend the Contractor's
weekly site meetings and "Safety” should be an item on the agenda.

Safety Inspections

The Safety Officer shall make regular safety inspections of the work site. The Safety Officer
shall prepare a report of each inspection. This report shall include details of all breaches of these
Regulations and any other matters or situations relating to safety found during the inspection,
instructions issued by the Safety Officer and actions taken by the Contractor. A copy of the
Safety Officer’s inspection reports shall be given to the Engineer.

Control of Substances Hazardous to Health

Hazardous materials shall be stored in approved safety containers and handled in a manner
specified by the manufactures and/or prescribed by relevant Authorities (see Sub-Clause 2.5).

Only properly trained and equipped personnel shall handle hazardous matenials.
Potential Hazards

The Contractor shall inform employees of potential hazards, take appropriate steps to reduce
hazards and be prepared for emergency situations,

The Contractor shall make an assessment of every operation involving hazardous substances.
The assessment shall be recorded on a Hazardous and Flammable Substances Assessment
Method Statement which shall be submitted to the Engineer prior to the delivery and use of the
substance on Site.

Accident Reporting

The Contractor shall report all accidents and dangerous occurrences to the Engineer. The
Contractor shall prepare a report on each accident or dangerous occurrence and a copy of the
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4.9

491

4.10

4.10.1

4.10.2

4103

report, together with witness statements and any other relevant information, shall be submitted
to the Engineer. A reportable accident or dangerous occurrence shall include any accident to
any person on Site requiring medical attention or resulting in the loss of working hours or any
incident that resulted, or could have resulted, in injury, damage or a danger to the Works,
persons, property or the environment.

In the event of an accident or dangerous occurrence. the Contractor shall be responsible for
completing all statutory notifications and reports. Copies of all statutory notifications and
reports shall be passed to the Engineer.

All accidents and dangerous occurrences shall be recorded in a Site Accident Book. The Site
Accident Book shall be available at all imes for inspection by the Engineer.

The Contractor shall immediately rectify any situation or condition that could result in injury,
damage or a danger to the Works, person, property or the environment. If the situation or
condition cannot be corrected immediately, the Contractor shall provide temporary barriers and
appropriate waming signs and devices and/or take other appropriate action necessary for the
protection of persons, property and the environment.

Notices, Signs, Etc

All safety, health, environmental and other notices and signs shall be clearly displayed and
written in both Arabic and either English or French. All requirements, instructions, procedures,
ete issued by the Contractor concerning these Regulations shall be printed in both Arabic and
English and displayed and readily available to Contractor’s personnel,

First Aid and Medical Attention

The Contractor shall have comprehensive First Aid Kit(s) on Site at all times. First Aid Kits
shall be conveniently located and clearly identifiable.

The Contractor shall have one employee on site trained in first aid for every 25 employees.
Such persons shall be provided with appropriate 1dentification, including a red hard hat with a
white "red cross" symbol and a identification badge.

The Contractor shall make contingency arrangements for calling a Doctor and transporting
mjured persons to hospital. The telephone numbers of the emergency services and the name,
address and telephone number of the Doctor and nearest hospital shall be prominently displayed
in the Contractor’s site office.
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411

4111

4.11.2

4113

Employee Qualifications and Conduct

The Contractor shall employ only persons who are fit, qualified and skilled in the work to be
preformed. All persons shall be above the minimum working age.

Contractor’s personnel shall use the toilet facilities provided by the Contractor.
The Contractor shall ensure:

(a) that no firearms, weapons, controlled or illegal substances or alcoholic beverages are
brought onto the Site and that no personnel under the influence of alcohol or drugs are
permitted on Site.

(b) that all personnel obey warning signs, product or process labels and posted instructions.

(c) that drivers or operators of vehicles, machinery, plant and equipment follow the rules
for safe operations. Drivers shall wear seat belts and obey all signs and posted speed
limits.

Safety Requirements
Personal Protective Equipment

The Contractor shall provide personal protective equipment, including hard hats, safety glasses,
respirators, gloves, safety shoes, and such other equipment as required, and shall take all
measures or actions for the protection and safety of Contractor's personnel.

Non-metallic hard hats shall be worn at all umes by all personnel at the worksite with the
exception of those areas where the Engineer has indicated it is not necessary to do so.

Safety glasses shall meet international standards and be available for use and womn in specified
worksite areas, As a minimum, safety glasses shall be worn for the following types of work:
hammering, chipping, welding, grinding, use of electrically powered or pneumatic equipment,
insulation handling, spray painting, working with solvents, and other jobs where the potential of
an eye injury exists, Face shields and/or monogoggles shall be wom where possible exposure to
hazardous chemicals, cryogenic fluids, acids, caustics, or dust exists and where safety glasses
may not provide adequate protection.

When handling acids, caustics, and chemicals with corrosive or toxic properties, suitable
protection, such as acid suits or chemical resistant aprons and gloves, shall be worn to prevent
accidental contact with the substance.

Personnel shall not be permitted to work whilst wearing personal clothing or footwear likely to
be hazardous to themselves or others.

The wearing of safety shoes with steel reinforced toes is recommended for all Contractor's
personnel on site. In all cases, Contractor's personnel shall wear substantial work shoes that are
commensurate with the hazards of the work and the worksite area.
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52

521

5210

Hearing protection, including muffs, plugs or a combination thereof. shall be provided for all
personnel operating in areas where the noise level exceeds 90 decibels. Such protection shall
also be provided for operators working with equipment exceeding such a level. This may
include equipment such as excavators, shovels, jackhammers, saws, drills, grinders, and the like
are being used.

The Contractor shall encourage employees to wear substantial work gloves whenever practical
and safe to do so.

Fire Protection and Prevention

The Contractor shall comply with fire protection instructions given by the Authorities having
Jurisdiction in regard to fire protection regulations,

The Contractor shall, upon moving on site, provide to the Engineer and the Authorities a fire
prevention and evacuation plan. This shall include drawing(s) showing the fire assembly points.
The fire prevention and evacuation plan and drawing(s) shall be updated from time to time as
the Works progress. The Contractor shall ensure all personnel are fully informed on escape
routes and assembly points and any changes thereto.

Fuel storage will not be permitted in construction work areas, Contractors may establish fuel
storage tanks in special areas set aside for the purpose and approved by the Engineer. Storage
tanks shall be adequately bunded to control spillage. Fire extinguishers shall be provided and
installed in a suitable nearby location.

Highly combustible or volatile materials shall be stored separately from other materials and as
prescribed by relevant authorities and under no circumstances within buildings or structures
forming part of the permanent Works, All such materials shall be protected and not exposed to
open flame or other situations which could result in a fire risk.

No combustible site accommodation shall be located inside or within 10 metres of a building or
structure forming part of the permanent Works, Where units have to be used in these
circumstances, they shall be constructed of non-combustible materials and have a half-hour fire
rating inside to outside and outside to inside. Non-combustible furniture shall be used where
practical,

All temporary accommodation and stores shall be provided with smoke detectors and fire
alarms.

Smoking shall be banned in high risk areas.

Expanded polystyrene with or without flame retarding additive, polythene, cardboard and
hardboard shall not be used as protection materials.

Plywood and chipboard shall only be used as protection on floors, Vertical protection shall be
non-combustible. Debris netting and weather protection sheeting shall be fire retardant.

When using cutting or welding torches or other equipment with an open flame, the Contractor
shall provide a fire extinguisher close by at all times.  All flammable matenal shall be cleared
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5.2.12

5217

from areas of hot works, or work locations prior to welding or oxy/gas buming operations. All
hot works shall cease half an hour before the end of a work shift to allow for thorough checking
for fires or smouldering materials. Where appropriate, areas of hot works are to be doused in
water before the shift ends.

An adequate number of fire extinguishers of types suited to the fire risk and the materials
exposed shall be provided. These shall be placed in accessible, well-marked locations
throughout the job site. Contractor’s personnel shall be trained in their use. Extinguishers shall
be checked monthly for service condition and replaced or recharged, as appropriate after use.

Only approved containers shall be used for the storage, transport and dispensing of flammable
substances. Portable containers used for transporting or transferring gasoline or other flammable
liquids shall be approved safety cans.

Fuel burning engines shall be shut off while being refuelled.

Adequate ventilation to prevent an accumulation of flammable vapours shall be provided where
solvents or volatile cleaning agents are used.

Flammables shall not be stored under overhead pipelines, cable trays, electrical wires, or
stairways used for emergency egress.

Paints shall be stored and mixed 1n a room assigned for the purpose. This room shall be kept
under lock and key.

Oily waste, rags and any other such combustible materials shall be stored in proper metal
containers with self-closing lids and removed every night to a safe area or off site. Every
precaution shall be taken to prevent spontaneous combustion.

Electrical Safety

All temporary electrical installations, tools and equipment shall comply with current regulations
dealing with on-site electrical installations.

The Contractor shall establish a permit-to-work system for work on or in proximity to energized
circuits of any voltage. Contractor's personnel shall not commence work on such circuits unless
a permit to work has been issued and adequate safety measures have been taken and the work
operation has been reviewed and approved by the Engineer.

Only authorised personnel shall be allowed to work or repair electrical installations and
equipment.

Portable tools and equipment shall be 110 volt, unless otherwise agreed by the Engineer.
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5311

53.12

53.13

54

55

When portable or semi-mobile equipment operates at voltages in excess of 110 volts, the supply
shall be protected by a Residual Current Device (RCD) regardless of any such device fitted to
the equipment. The RCD must have a tripping characteristic of 30 milliamps at 30 milliseconds
maximum.

All static electrically powered equipment, including motors, transformers, generators, welders,
and other machinery, shall be properly earthed, insulated, and/or protected by a ground fault

interruption device. In addition, the skin of metal buildings and trailers with electric service
shall be earthed, Metal steps, when used, shall be securely fixed to the trailer.

Lampholders on festoon lighting shall be moulded to flexible cable and be of the screw in type.
Clip on guards shall be fitted to each lamp unit.

All tungsten-halogen lamps shall be fitted with a glass guard to the element. These lamps must
be permanently fixed at high level.

Electrical equipment shall be periodically mspected and repaired as necessary by competent
persons.

Any work on electrical equipment and systems shall be made safe through locking, tagging,
and/or isolation of the equipment before work commences. Prior to the start of the work, the
equipment or systems shall be tested to insure that they have been properly de-energized and
isolated,

Electrical repair work on energized systems shall be avoided whenever possible.

Electrical trouble shooting shall be conducted only after getting written approval of the
Engineer.

Unauthorized personnel shall not enter enclosures or areas containing high voltage equipment
such as switch gear, transformers, or substations.

Oxygen/Acetylene/Fuel Gases/Cartridge Tools
Compressed oxygen shall never be used in the place of compressed air.
Flash-back (Spark) arrestors shall be fitted to all gas equipment.

Liquid Petroleum Gas (LPG) cylinders shall not be stored or left in areas below ground level
ovemnight. Cylinders must be stored upright.

The quantity of oxygen, acetylene and LPG cylinders at the point of work shall be restricted to a
maximum of one day's supply. Cylinders shall be kept in upright vertical rack containers or be
safely secured to a vertical support.

Cartridge tools shall be of the low velocity type. Operators must have received adequate
training in the safe use and operation of the tool to be used.

ScafTolding/Temporary Works
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558

5.6

56.1

562

563

564

565

No aluminum tube shall be used, except for proprietary mobile towers, unless otherwise agreed
with the Engineer.

Drawings and calculations shall be submitted to the Engineer, prior to commencement of work
on site, for all Temporary Works, including excavations, falsework, tower cranes, hoists,
services and scaffolding. Design shall conform to international standards.

The Engineer will not approve Temporary Work designs but the Contractor shall take account of
any comments on such designs made by the Engineer.

The Contractor shall inspect and approve all Temporary Works after erection and before access,
loading or use is allowed. Completed and approved Temporary Works shall be tagged with a
scafi-tag or similar safety system and the Safe Structure insert displayed. For scaffolding, one
tag shall be displayed every 32 m2 of face area. A central record system shall be kept on all
Temporary Work. Temporary Works shall be inspected weekly and similarly recorded.

All mobile scaffold towers shall be erected in accordance with the manufacture's instructions
and a copy of these shall be submitted to the Engineer prior to any use on site. Additionally, all
towers shall be erected complete with access ladder, safety rails and kick boards whatever the

height.

The Contractor shall repair or replace, immediately, any scaftold including accessories, damaged
or weakened from any cause.

The Contractor shall ensure that any slippery conditions on scaffolds are eliminated as soon as
possible after they occur,

All scaffolds used for storing materials, for brick or block laying, for access to formwork or for
any other purpose where materials may accidentally fall, shall be provided with wire mesh
guards or guards of a substantial material, in addition to kick boards.

Use of Ladders

Manufactured ladders shall meet the applicable safety codes for wood or metal ladders. Metal
ladders shall not be used where there is any likelihood of contract with electric cables and
equipment.  All metal ladders shall be clearly marked: "Caution - Do not use around electrical
equipment”.

Job made ladders shall not be permitted.

Extension or straight ladders shall be equipped with non-skid safety feet, and shall be no more
than 12 m in height. The maximum height of a step ladder shall be 2 m. Ladders shall not be
used as platforms or scaflold planks.

Ladders rungs and steps shall be kept clean and free of grease and oil.

Extension and straight ladders shall be tied off at the top and/or bottom when in use. Only one
person shall be allowed on a ladder at a time.
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566 Defective ladders shall be taken out of service and not used. Ladders shall not be painted and
shall be inspected for defects prior to use.
57 Elevated Work
5.7.1 The Contractor shall provide all personnel, while working at an elevated position, with adequate
protection from falls. Details of such protection shall be submitted to and approved by the
Engineer,
5.72  The Contractor shall carry out daily inspections of all elevated work platforms. Defects shall be
corrected prior to use.
5.7.3 Roofing & Sheet Material Laying
(a) A Method Statement detailing the procedures to be adopted shall be submitted to and
agreed with the Engineer prior to commencement of work on site,
(b) Mobile elevating work platforms or the equivalent shall be used to install roofing and
sheet materials wherever practicable and a suitable base is available.
5.74  Erection of Structures
(a) A Method Statement detailing the procedures to be adopted shall be submitted and
agreed with the Engineer prior to commencement of work on site.
(b) Safety hamesses and lines shall be provided by the Contractor for use by the erection
personnel and womn at all times,
(c) Mobile elevating work platforms or the equivalent shall be used to erect structures
wherever practicable and a suitable base 1s available.
5.7.5 Mobile Elevating Work Platforms
Operators shall be trained in the safe use of such platforms and hold a current Certificate of
Competence (see Sub-Clause 2.5).
576 Hoists

(a) A copy of the current Test Certificate (see Sub-Clause 2.5) shall be submitted to the
Engineer before any hoist (personnel or material) is brought into operation on the site.
Where the range of travel is increased or reduced a copy of the revised Test Certificate
shall be submitted.

(b) Each landing gate shall be fitted with a mechanical or electrical interlock to prevent
movement of the hoist when any such gate is in the open position.

(c) Safety harnesses must be wom and used by personnel erecting, altering and dismantling
hoists.
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5.7.7

Suspended Cradles
(a) Suspended cradles shall be installed, moved and dismantled by a specialist contractor.
(b) Suspended cradles shall comply with local regulations.

(c) All powered suspended cradles shall incorporate independent safety lines to overspeed
braking devices and independent suspension lines for personal safety hamess
attachment.

Use of Temporary Equipment

The safe design capacity of any piece of equipment shall not be exceeded, nor shall the
equipment be modified in any manner that alters the original factor of safety or capacity.

Mobile equipment shall be fitted with suitable alarm and motion sensing devices, including
backup alarm, when required.

The Contractor shall ensure that the installation and use of equipment are in accordance with the
safety rules and recommendations laid down by the manufacturer, taking into account the other
mstallations already in place or to be installed in the future.

The Contractor shall inspect Equipment prior to its use on the Works and periodically thereafter
to ensure that it is in safe working order. Special attention shall be given to such items as cables,
hoses, guards, booms, blocks, hooks and safety devices. Equipment found to be defective shall
not be used and immediately removed from service, and a warning tag attached,

Natural and synthetic fibre rope made of material such as manila, nylon, polyester, or
polypropylene shall not be used as slings if approved by the Engineer.

Only trained, qualified and authorized personnel shall operate equipment. All drivers and
operators shall hold a current Certificate of Training Achievement for the equipment being used
(see Sub-Clause 2.5).

A safety observer shall be assigned to watch movements of heavy mobile equipment where
hazards may exist to other personnel from the movement of such equipment, or where
equipment could hit overhead lines or structures, The observer shall also ensure that people are
kept clear of mobile equipment and suspended loads.

When mobile or heavy equipment is travelling onto a public thoroughfare or roadway, a flagman
shall insure that traflic has been stopped prior to such equipment proceeding. While the mobile
or heavy equipment is travelling on a public roadway, a trailing escort vehicle with a sign
warning of a slow-moving vehicle that is dangerous to pass shall be provided.

Cranes:
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(a) The Contractor shall give a minimum of 48 hours notice to the Engineer prior to
bringing a mobile crane on site.
(b) No cranes shall be erected on the site without the prior approval of the Engineer. The
Engineer may direct the Contractor as to locations where cranes may not be located.
The Contractor shall take such directions into account when submitting his proposals
for crane location points, base footings, pick up points and swing radius. Compliance
with any such direction shall not entitle the Contractor to any extension of the Period of
Completion or to any increase in the Contract Price.
(c) Safety hamesses shall be wom and used at all times by personnel engaged on the
erection, alterations and dismantling of tower cranes.
(d) The Contractor shall provide a copy of the current Test Certificate (see Sub-Clause 2.5)
to the Engineer before any crane (tower or mobile) is brought into operation on the Site.
(e) All lifting tackle must hold a current Test Certificate (see Sub-Clause 2.5). All lifting
tackle must be thoroughly examined every 6 months and an inspection report raised.
(f) All fibrous/web slings shall be destroyed and replaced 6 months after first use,
(2) All crane drivers/operators shall hold a Certificate of Training Achievement for the
class of crane operated (see Sub-Clause 2.5),
(h) All banksman/slingers shall hold a Tramning Certificate from a recognized training
agency (see Sub-Clause 2.5).
(1) Only certified slingers/banksmans shall sling loads or guide crane/load movement.
(1) The maximum weekly working hours of a crane driver or banksman shall be restricted
to 60 hours.
(k) Under no circumstances, shall a crane or load come within 4 m of any energized
overhead power line or other critical structure,
59 Locking-out, Isolating, and Tagging of Equipment
59.1 Equipment that could present a hazard to personnel if accidentally activated during the
performance of installation, repair, alteration, cleaning, or inspection work shall be made
noperable and free of stored energy and/or material prior to the start of work. Such equipment
shall include circuit breakers, compressors, conveyors, elevators, machine tools, pipelines,
pumps, valves, and similar equipment.
592  Where equipment is subject to unexpected extemnal physical movement such as rotating, tuming,

dropping, falling, rolling, sliding, etc., mechanical and/or structural constraints shall be applied
to prevent such movement,
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593

Equipment which has been locked-out, immobilized, or taken out of service for repair or
because of a potentially hazardous condition shall be appropriately tagged indicating the reason
it has been isolated and/or taken out of service.

Where safety locks are used for locking out or isolating equipment, the lock shall be specially
identified and easily recognized as a safety lock.

Installation of Temporary or Permanent Equipment
During installation and testing the Contractor’s specialist engineer shall be in attendance.

All control mechanism panel and wiring diagrams shall be available and printed in both Arabic
and either English or French.

Laser Survey Instruments

Details of the types and use of laser instruments shall be submitted and agreed with the
Engineer.

Working in Confined Spaces

Confined spaces, including tanks, vessels, containers, pits, bins, vaults, tunnels, shafts, trenches,
ventilation ducts, or other enclosures where known or potential hazards may exist, shall not be
entered without prior inspection by and authorisation from the Site Safety Officer and the
issuance of a Hazardous Work Permit.

Prior to entering the confined space, the area shall be completely isolated to prevent the entry of
any hazardous substances or materials which could cause an oxygen deficient atmosphere. All
equipment that could become energized or mobilized shall be physically restrained and tagged.
All lines going into the confined space shall be isolated and/or blanked.

Personnel working in a confined space where emergency escape or rescue could be difficult,
shall wear a safety harness attached to a lifeline.

A qualified attendant(s), trained and knowledgeable in job-related emergency procedures, shall
be present at all times while persons are working within the confined space. The attendant shall
be capable of effecting a rescue, have necessary rescue equipment immediately available, and be
equipped with at least the same protective equipment as the person making entry.

All equipment to be used in a confined space shall be inspected to determine its acceptability for
use. Where a hazard from electricity may exist, equipment utilized shall be of low voltage type.

The atmosphere within the confined space shall be tested to determine 1t is safe to enter.
Acceptable limits are:

- oxygen: 19.5% lower, 22% higher,
- flammable gas: not to exceed 10% of lower explosion limit,
- toxic contaminants: not to exceed the permissible exposure limit,
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5.147

5.15

5.15.1

5.154

5.155

(c) erect waming notices around the area affected that blasting operations are in progress,
(d) carry out a thorough search of buildings and the area affected prior to blasting,

(e) ensure that blasting is only carried out by experienced shot firers. Priming, charging,
stemming and shot firing shall be carried out with greatest regard for safety and in strict
accordance with the rules and regulations of the relevant authorities (see Sub-Clause
25).

0 ensure that explosive charges are not excessive, charged boreholes are properly
protected and proper precautions are taken for the safety of persons and property,

The Contractor shall maintain an up-to-date inventory of all explosives and explosive devices
and shall submit a monthly report to the Engineer, detailing the use of all explosives by date and
location.

Excavation and Trenching

An excavation permit signed by the Engineer must be issued before excavation proceeds in any
work location. The Contractor shall investigate and identify the location of existing services by
study of the drawings, a visual/physical study of the site, sweeping by appropriate detection
equipment and where necessary hand excavation of trial holes.

Following this investigation, the Contractor shall submit a written request for an excavation
permit to the Engineer.

The Engineer will return the permit signed and dated to indicate:

. services which are to be maintained.
. services which are to be isolated.
. any special precautions to be taken.

A sample Excavation Permit is given in Appendix 1.

The issue of an Excavation Permit by the Engineer shall not relieve the Contractor of his
responsibilities under the Contract,

The side of all excavations and trenches exceeding 1.3 meters in depth which might expose
personnel or facilities to danger resulting from shifting earth shall be protected by adequate
temporary supports or sloped to the appropriate angle of repose.

All excavations, slopes and temporary supports shall be inspected daily and after each rain,
before allowing personnel to enter the excavation.

Excavations 1.3 metres or more in depth and occupied by personnel shall be provided with
ladders as a means for entrance and egress. Ladders shall extend not less than 1 metre above the
top of the excavation.
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3156

5157

516

5.16.1

6.4

The Contractor shall provide adequate barrier protection to all excavations. Barriers shall be
readily visible by day or night.

Excavated or other materials shall not be stored at least 0.65 metres from the side of excavations.
Concrete Reinforcement Starter Bars

The Contractor shall ensure concrete reinforcement starter bars are not a danger to personnel.
Where permitted by the Engineer, starter bars shall be bent down. Alternatively, the starter bars
shall be protected using either hooked starters, plastic caps, plywood covers or other methods
agreed with the Engineer.

Environmental and Health Requirements

Protection of the Environment

The Contractor shall be knowledgeable of and comply with all environmental laws, rules and
regulations for materials, including hazardous substances or wastes under his control. The
Contractor shall not dump, release or otherwise discharge or dispose of any such material
without the authorisation of the Engineer.

Any release of a hazardous substance to the environment, whether air, water or ground, must be
reported to the Engineer immediately. When releases resulting from Contractor action occur,
the Contractor shall take proper precautionary measures to counter any known environmental or
health hazards associated with such release. These would include remedial procedures such as
spill control and containment and notification of the proper authorities.

Air Pollution

The Contractor, depending on the type and quantity of materials being used, may be required to
have an emergency episode plan for any releases to the atmosphere. The Contractor shall also
be aware of local ordinances affecting air pollution.

The Contractor shall take all necessary measures to limit pollution from dust and any wind
blown materials during the Works, including damping down with water on a regular basis
during dry climatic conditions.

The Contractor shall ensure that all trucks leaving the Site are properly covered to prevent
discharge of dust, rocks, sand, etc.

Water Pollution

The Contractor shall not dispose of waste solvents, petroleum products, toxic chemicals or
solutions in the city drainage system or watercourse, and shall not dump or bury garbage on the
Site. These types of waste shall be taken to an approved disposal facility regularly, and in
accordance with requirements of relevant Authorities. The Contractor shall also be responsible
to control all run-ofis, erosion, etc,

Solid Waste
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64.1  General Housekeeping

(a)

(b)

The Contractor shall maintain the site and any ancillary areas used and occupied for
performance of the Works in a clean, tidy and rubbish-free condition at all times.

Upon the issue of any Taking-Over Certificate, the Contractor shall clear away and
remove from the Works and the Site to which the Taking-Over Certificate relates, all
Contractor’s Equipment, surplus material, rubbish and Temporary Works of every kind,
and leave the said Works and Site in a clean condition to the satisfaction of the
Engineer. Provided that the Contractor shall be entitled to retain on Site, until the end
of the Defects Liability Period, such materials, Contractor's Equipment and Temporary
Works as are required by him for the purpose of fulfilling his obligations during the
Defects Liability Period.

642  Rubbish Removal and Disposal

(a)

(b)

(c)

(@)

The Contractor shall comply with statutory and municipal regulations and requirements
for the disposal of rubbish and waste.

The Contractor shall provide suitable metal containers for the temporary storage of
waste.

The Contractor shall remove rubbish containers from site as soon as they are full.
Rubbish containers shall not be allowed to overflow.

The Contractor shall provide hardstandings for and clear vehicle access to rubbish
containers.
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643

645

6.5

6.5.2

653

(e) The Contractor shall provide enclosed chutes of wood or metal where matenials are
dropped more than 7 metres. The area onto which the material is dropped shall be
provided with suitable enclosed protection barriers and warning signs of the hazard of
falling materials. Waste materials shall not be removed from the lower area until
handling of materials above has ceased.

() Domestic and biodegradable waste from offices, canteens and welfare facilities shall be
removed daily from the site.

(g) Toxic and hazardous waste shall be collected separately and be disposed of in
accordance with current regulations.

(h) No waste shall be burnt on Site unless approved by the Engineer.
Asbestos Handling and Removal

The Contractor shall comply with all local regulations regarding the handling of asbestos
materials. In the absence of local regulations, relevant International Standards shall apply.

Pest Control

The Contractor shall be responsible for rodent and pest control on the Site. If requested, the
Contractor shall submit to the Engineer, for approval, a detailed programme of the measures to
be taken for the control and eradication of rodents and pests.

Noise Control

The Contractor shall ensure that the work is conducted in a manner so as to comply with all
restrictions of the Authorities having jurisdiction, as they relate to noise.

The Contractor shall, in all cases, adopt the best practicable means of minimizing noise. For any
particular job, the quietest available plant/and or machinery shall be used. All equipment shall
be maintained in good mechanical order and fitted with the appropriate silencers, mufflers or
acoustic covers where applicable. Stationary noise sources shall be sited as far away as possible
from noise-sensitive areas, and where necessary acoustic barriers shall be used to shield them.
Such barriers may be proprietary types, or may consist of site materials such as bricks or earth
mounds as appropriate.

Compressors, percussion tools and vehicles shall be fitted with effective silencers of a type
recommended by the manufacturers of the equipment. Pneumatic drills and other noisy
appliances shall not be used during days of rest or after normal working hours without the
consent of the Engineer.

Areas where noise levels exceed 90 decibels, even on a temporary basis, shall be posted as high
noise level areas.
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7 Additional Requirements for Work in Public Areas
71 General
7.1.1  These additional requirements shall apply to all works carried out in Public Areas.

7.1.2  Public Areas are defined as areas still used by or accessible to the public. These include public
roads and pavements, occupied buildings and areas outside the Contractor's boundary fencing.

7.1.3  All work in Public Areas shall be carried out to minimise disturbance and avoid dangers to the
public.

7.1.4  Before commencing work, the Contractor shall ensure that all necessary resources, including
labour, plant and materials, will be available when required and that the works will proceed
without delays and be completed in the shortest possible time. Periods of inactivity and slow
progress or delays in meeting the agreed programme for the works, resulting from the
Contractor's failure to provide necessary resources or other causes within the control of the
Contractor, will not be accepted. In the event of such mactivity, slow progress or delays, the
Contractor shall take immediate action to rectify the situation, including all possible acceleration
measures to complete the works within the agreed programme. Details of the actions and
acceleration measures shall be submitted to the Engineer. If the Engineer 1s dissatisfied with the
Contractor's proposals, the Contractor shall take such further actions or measures as required by
the Engineer. All costs incurred shall be the responsibility of the Contractor.

72 Method Statement

7.2.1  The Contractor shall submit to the Engineer a method statement for each separate area of work
in Public Areas. The Method Statement shall include:

(a) a general description of the Works and methodology of how it will be carried out.

(b) details of the measures and temporary works to minimise disturbance and safeguard the
public. These shall include temporary diversions, safety barriers, screens, signs,
lighting, watchmen and arrangements for control of traftic and pedestrians and advance
waming to be given to the public.

(c) details of temporary reinstatement and maintenance of same prior to final reinstatement.

(d) for works involving long lengths of trenches or works to be completed in sections, the
lengths or sections of each activity (eg up to temporary reinstatement, temporary

reinstatement, final reinstatement) to be carried out at any one time.

(e) details of the availability of necessary resources (labour, plant, materials, etc) to
complete the work.

6] a programme showing start and completion dates and periods for all activities of each
length or section, including temporary works, and the works overall.

(g) such further information as necessary or required by the Engineer.
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723

73

74

741

742

The Contractor shall not commence work, including temporary works, until approval of the
Contractor's Method Statement by the Engineer.

Method Statements shall be updated based on actual progress or as and when required by the
Engineer,

Closure of Roads, Etc

The closure or partial closure of roads, pavements and other public areas will only be permitted
if approved by the Engineer and Relevant Authorities. The Contractor shall detail for each
closure the extent of area to be closed, the reasons and duration of the closure and, where
appropriate, proposed diversions.

A sample Street Closure Permit is given in Annex 2.
Trench and Other Excavations

The requirements covering trench and other excavations will depend on the location and type of
the excavation and the potential risks to the public.

The following guidelines apply particularly to trenches but shall also apply to other types of
excavations:

(a) before commencing work the Contractor shall:

. notify the Engineer on the location and duration of the work. An excavation
permit signed by the Engineer must be issued in accordance with Sub-Clause
5.15.1 before excavation proceeds in any work location.;

. obtain permission from relevant authorties including the police when
required. The Contractor's attention is drawn to the requirements of
Legislative Decree No 68 dated 9 September 1983, issued by the President of
the Republic of Lebanon, and in particular to the provisions therein regarding
prior notification by the Contractor to and the issue of excavation licenses by
the Director of Roads or the Head of the Municipal Authority concerned. as
applicable, before the commencement of excavations within the limits of
streets, roads and other areas defined under the said Decree.

. erect all temporary works such as barriers, waming signs, lighting, etc;

. have available adequate materials for temporary supports to sides of
excavations and necessary labour, plant and materials to complete the work
within the shortest possible time;

(b) in carrying out the works the Contractor shall, unless otherwise permitted or required by
the Engineer:
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743

7.5

732

753

754

. not open more than one excavation within a radius of 250 metres;

. limit the length of trench excavation open at one time to 150 metres,

. maimair_m and alter or adapt all temporary works including supports to sides of
excavations;

. remove all surplus excavated material the same day it is excavated,

. complete the works, including final reinstatement within ten days;

. where final reinstatement is not achieved within the required time, to carry

out temporary reinstatement;

. ensure that any temporary reinstatement is maintained at the correct level
until final reinstatement is achieved.

The above guidelines shall not relieve the Contractor of his obligations and responsibilities.
Safety Barriers

Safety barriers shall be provided to the perimeter of work areas and to trench and other types of
excavations and to existing openings such as manholes, drawpits and the like. When exposed to
the public, safety barriers shall be provided to both sides of trenches and around all sides of
openings,

The Contractor shall provide details of the type or types of safety barriers for each excavation
for the approval of the Engineer prior to commencing work. No work shall commence until the
safety barriers are in place.

The type of safety barrier used shall be appropniate to the particular location and the potential
risks to the public. Examples of different types of safety barriers are given below:

. Type 1 - excavated material;

. Type 2 - non-rigid barrier of rope or florescent tape strung between metal rods driven
into the ground;

. Type 3 - rigid barrier of timber, steel or concrete. Such barriers could be in the form
of horizontal rail(s) or sheet matenal secured to posts driven or concreted into the
ground.

The following are guidelines on the type of safety barriers that could be used in differing
situations. They apply particularly to trenches but also apply to other types of excavations,
existing openings and to the perimeter of work areas:

. areas not subject to vehicular traffic - Types 1 or 2;
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. roadways (low traffic speed) - Types 1 or 2;
. roadways (high traffic speed) - Types 1 or 3.

The above examples of the types of barriers and the guidelines on situations in which they could
be used shall not relieve the Contractor of his obligations and responsibilities.

Contractor's Site Check List

A sample Contractor's Site Check List is included in Annex 3. This is included to assist
contractors should they wish to introduce such a system as part of their site management
procedures. The list is not exhaustive and further items will need to be added by the Contractor.

The list is issued for guidance only, and does not, in any way, revise or limit the requirements
covered elsewhere in these Regulations.
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Annex 1

Sample Excavation Permit

R e P e ST X N (Engineer)

TR v s SR S S b (Contractor) R oo ssisaisinipisaies
CDR Contract No: ...

Request for Excavation Permit No: ...

Please give approval for excavation to proceed in the following area:
Work to start on:

Existing services have been checked and identified by:

Drawings # Physical Survey #

Catscan B Trial Holes Excavation #
Signed (Contractor): .........coeeeweemriesunnesrmsesssmasseries
Approval of Engineer

The above excavation may proceed, subject to the following:

Services to be maintained:

Services to be isolated before work proceeds:

Other matters:

Signed (Engineery: .........cccoommmiiiienieniiiasioans

DAY s ssnssansnsspacasonposiesn
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Annex 2

Sample Street Closure Permit
R e P e ST X N (Engineer)
RO i s s iR A R S s i (Contractor) R oo ssisaisinipisaies
CDR Contract No: ...
Request for Street Closure Permit No: ...
Please give approval for the closure of the following street(s) from ... to ... (dates)
Street(s):
Reasons:
Proposex diversions:
Signed (Contractor). ............cccowceeucuicriieccanicanniacs
Approval of the Engineer

The above street(s) may be closed for the periods stated subject to the following conditions:

Approval has been given by relevant authorities and the police;

Other:

Signed (Bngineer) i mdimiiinamiaiisia

DDAV s csmsssisssnsnsosaaxaemnormnss
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Annex 3

Sample Contractor's Site Check List

Safe Access:

arrangements for visitors and new workers to the site
safe access to working locations

walkways free from obstructions

edge protection to walkways over 2m above ground
holes fenced or protected with fixed covers

tidy site and safe storage of materials

waste collection and disposal

chutes for waste disposal, where applicable

removal or hammering down of nails in timber

safe lighting for dark or poor light conditions

props or shores in place to secure structures, where applicable

Ladders:

10 be used only if appropriate

good condition and properly positioned

located on firm, level ground

secure near top. If not possible, to be secured near the bottom, weighted or footed to prevent
slipping

. top of ladder minimum 1 metre above landing place

Scaffolding:

design calculations submitted

proper access to scaffold platform

properly founded uprights with base plates

secured to the building with strong ties to prevent collapse

braced for stability

loadbearing fittings, where required

uprights, ledgers, braces and struts not to be removed during use

fully boarded working platforms, free from defects and arranged to avoid tipping or tripping
securely fixed boards against strong winds

adequate guard rails and toe boards where scaffold 2m above ground
designed for loading with materials, where appropriate

evenly distributed materials

barriers or warning notices for incomplete scaffold (ie not fully boarded)
weekly inspections and after bad weather by competent person

record of inspections

Excavation:
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underground services to be located and marked and precautions taken to avoid them
adequate and suitable timber, trench sheets, props and other supporting materials available on
site before excavation starts

safe method for erecting/removal of timber supports

sloped or battered sides to prevent collapse

daily inspections after use of explosives or after unexpected falls of materials

safe access to excavations (eg sufliciently long ladder)

barriers to restrict personnel/plant

stability of neighbouring buildingsrisk of flooding

materials stacked, spoil and vehicles away from top of excavations to avoid collapse
secured stop blocks for vehicles tipping into excavations

Roof work:

crawling ladders or boards on roofs more than 10 degrees

if applicable, roof battens to provide a safe handhold and foothold

barriers or other edge protection

crawling boards for working on fragile roof matenals such as asbestos cement sheets or glass.
Guard rails and notices to same

rooflights properly covered or provided with barriers

during sheeting operations, precautions to stop people falling from edge of sheet

precautions to stop debris falling onto others working under the roof work

Transport and mobile plant:

in good repair (eg steering, handbrake, footbrake)

trained drivers and operators and safe use of plant

secured loads on vehicles

passengers prohibited from riding in dangerous positions

propping raised bodies of tipping lorries prior to inspections

control of on-site movements to avoid danger to pedestrians, etc

control of reversing vehicles by properly trained banksmen, following safe system of work

Machinery and equipment:

adequate and secured guards in good repair to dangerous parts, eg exposed gears, chain
drives, projecting engine shafts
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. correct pins used in the props

. timberwork in good condition

. inspection by competent person, against agreed design before pouring concrete

Risks to the Public:

. ientify all risks to members of the public on and off site, eg materials falling from scaffold

ete., site plant and transport (access/egress) and implement precautions, eg scaffold fans/nets,
banksmen, warning notices etc
barriers to protect/isolate persons and vehicles
adequate site perimeter fencing to keep out the public and particularly children. Secure the
site during non-working periods

. make safe specific dangers on site during non-working periods, eg excavations and openings
covered or fenced, materials safely stacked, plant immobilised, ladders removed or boarded

Fire - general:

. sufficient number and types of fire extinguishers
. adequate escape routes, kept clear

. worker awareness of what to do in an emergency

Fire - flammable liquids:

proper storage area

amount of flammable liquid on site kept to a minimum for the day's work
smoking prohibited; other ignition sources kept away from flammable liquids
proper safety containers

Fire - compressed gases, eg oxygen, LPG, acetylene:

properly stored cylinders

valves fully closed on cylinders when not in use
adopt "hot work” procedures

site cylinders in use outside huts

Fire - other combustible materials:

. minimum amount kept on site
. proper waste bins
. regular removal of waste material
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Noise:

. assessment of noise risks

. noisy plant and machinery fitted with silencers/mufls

. ear protection for workers if they work in very noisy surroundings

Health:

. identify hazardous substances, eg asbestos, lead, solvents etc and assess the risks

. use of safer substances where possible

. control exposure by means other than by using protective equipment

. safety information sheets available from the supplier

. safety equipment and instructions for use

. keep other workers who are not protected out of danger areas

. testing of atmosphere in confined spaces; provision of fresh air supply if necessary.
Emergency procedures for rescue from confined spaces

Manual handling:

. avoid where risk of mjury

. if unavoidable, assess and reduce risks

Protective clothing:

. suitable equipment to protect the head, eyes, hands and feet where appropriate

. enforce wearing of protective equipment

Welfare:

. suitable toilets

. clean wash basin, hot/warm water, soap and towel

. room or area where clothes can be dried

. wet weather gear for those working in wet conditions

. heated site hut where workers can take shelter and have meals with the facility for boiling
water

. suitable first aid facilities

Work in Public Areas

all risks to the public identified

method statement approved

road closures approved

temporary diversions in place

safety barriers erected/maintained

safety signs and lighting installed/maintained

labour, materials, plant and other resources sufficient to meet programme
temporary reinstatement completed and properly maintained
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permanent reinstatement completed at earliest possible date
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Part II
Supplementary Safety, Health and Environmental Regulations

Clause No.

Sub-Clause 3.2.2 of Part [ specifies deductions in USD. [f the currency of payments for a contract is NOT USD, one of the
following two alternative Sub-Clause should be included in Part [1.

Alternative I should be included when the curency of pay 18 specified in the Contract (eg Lebanese Pounds). The
included in Al ive 1, for D1, D2 and D3, should be stated in the appropriate currency of based on the
equivalent in that currency of the USD amounts in Part I,

=y

Alternative 2 should be included when the currency ofpaymenls 18 not known at ime of[mzpenng the bidding documents (eg

in the CDR Standard Bidding Dx for Small the pay y of currencies are specified by the
Bidder as part of his Bid).
If'the currency of payment is USD, neither of the al ives need to be included in Part 11

Alternative 1

322 Delete text, and replace with the following:

The basic deduction from payment for each classification in Sub-Clause 3.2.1, 1s as follows:

for DI - [insert currency and amount].
for D2 - [insert currency and amount],
for D3 - [insert currency and amount].
Alternative 2

322 Add second paragraph as follows:

The deductions in paragraph 1 of this Sub-Clause, shall be in the currency or currencies to be
paid to the Contractor. The amount in each currency shall be based on the USD amounts in
PART 1 and the exchange rates for the payment currency or currencies stated in the Contract.

[Name of Contrext] CDR Safety, Health & Envirotmental Regs, Issue June 96
. \bidding'sheregs.doc
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ANNEX E - Complaints Register form

Name, phone
and address of
Complainant

Date of the
complaint

Complaint
issue and
action taken

Corrective
Action

Name of
employer/
representative
notified of
complaint

Type of
Complaint

Date
of
close
out
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