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EXECUTIVE SUMMARY

Brief Project Description

The construction of the Daoura-Burj Hammoud wastewater treatment plant (WWTP) is part of
the overall Greater Beirut Northern Area (GBNA) Wastewater Project and will complement the
existing Al - Ghadir wastewater pretreatment plant by serving the northern sections of the city
of Beirut, parts of the Baabda Caza, and the Metn Caza (up to an elevation of 800 m asl as
per the general master plan devised by MoEW). The approximate coordinates of the proposed
site are 33.902187°N and 35.544602°E.

The project will be built over two phases: (1) Phase 1 - the pretreatment headworks to be
initiated in 2020, and (2) Phase 2 - primary and secondary wastewater and sludge treatment
to be initiated in 2022.

The proposed WWTP is located on a reclaimed land with a total area of 65,000 m2 (19,000 m?

for Phase 1 and remaining for Phase 2).

The pretreatment headworks plant is planned to include the following components with a
capacity to handle 227,500 m3 of wastewater per day for the year 2020 and which is expected
to increase to 325,000 m3 per day in 2050:

e Inlet screens;

e Inlet pumping statfion;

e Coarse screens;

e Fine screens;

e Aerated grit and grease removal tanks;

o Effluent pumping stafions and outfall pipes; and

e Odor control unit.

The Phase 2 treatment plant will include the following components:

e Primary Treatment
e Secondary treatment
e Sludge Treatment

e Odor Control from sludge treatment

The treated wastewater is discharged with a sea outfall with a length of 1,777 m and around
61.5m below sea level. Treated wastewater would also be discharged through an emergency
outfall when the main outfall would not be available for maintenance reasons or during
emergency situations. The emergency outfall has a length of 620 m at around 7.8 m below

seawater level and is expected to be used a few times per year at most.
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Brief Policy, Legal and Administrative Framework

In reference to the planned Project, a license for use of the public maritime domain (Decision
No. 1) was issued in March 2016 by the Council of Ministers (Appendix F2). The license is subject
to approval of an EIA by MoE related to the construction and operation of the Wastewater
freatment plant to ensure that any potential negative impacts are properly controlled and

managed.

A legal review is conducted to ensure compliance not only with the Lebanese environmental
laws and regulations, but also with relevant international agreements of which Lebanon is
signatory. Compliance with International lenders Environmental and Social requirements is

also sought where applicable.

Various governmental and public institutions play a role in the permitting and supervision of
the GBNA. These include the Ministries of Environment (MoE), Energy and Water (MoEW), Public
Health (MoPH), Ministry of Public Works and Transport (MoPWT), Ministry of Interior and
Municipalities (MoIM), the Council for Development and Reconstruction (CDR), in addition to
the Beirut and Mount Lebanon Water Establishment (BMLWE), the Municipality of Burj

Hammoud, and the Municipality of Beirut.

In addition to the above-mentioned public stakeholders, several local stakeholders play a role
in the management of natural resources and livelihood strategies within the Project area.
These include NGOs, inhabitants, fishermen and industries (in the adjacent industrial area) that

will potentially be affected by the project (or could affect the project).

Brief Public Consultation

During the Scoping phase, a public announcement was posted in the Burj Hammoud
Municipality board for 2 weeks to allow citizens to express their comments and concerns
relating to the project, and to invite them to a scoping public consultation. No written or oral
comments were received from the Municipality or from citizens regarding the Project during
that period. The scoping public consultation meeting was held on August 19, 2019 at the

premises of the United Armenian College of Burj Haommoud.

The public authorities invited were the Ministry of Environment (MoE), Ministry of Energy and
Water (MoEW), Ministry of Public Works and Transport (MoPWT), Ministry of Interior (Mol), Ministry
of Public Health (MoPH), Ministry of Culture (MoC), Ministry of Agriculture (MoA), Ministry of
Finance (MoF), General Directorate of Urban Planning, Governor of Mount Lebanon, Governor
of Beirut, Kaymakam Al Metn, Municipality of Burj Hammoud, Municipality of Beirut, Union of

municipalities of Metn, and BMLWE.
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The Municipality of Burj Hommoud further publicized the event and invited Members of
Parliament and numerous influential personalities in the area to attend the meeting. As such

the meeting was attended by over 100 parficipants.

In general, the attendees highlighted the importance of the project while emphasizing on the
need to mitigate any possible negative impacts from the WWTP particularly odors generation
and sea water contamination. Some questions were raised also about the implications of
splitting the project in two phases and whether financial resources were available for

construction of both phases and their operation to ensure the sustainability of the plant.

A public consultation for the EIA phase will be held, to share the details of the whole project

and its components with the public and particularly with directly affected population.

Brief Environmental Baseline

The area where the project is to be constructed is highly industrial in nature. Uses of the
maritime environment surrounding the plant are mostly related to ports and industrial activities.
The closest bathing beaches to the proposed project site are the area near la Marina Dbayeh
(6 km) to the North, and the AUB Beach (5.7 km) to the West. The nearest residential area is 240
m South of the plant. The site itself is a reclaimed land with limited ecological value. The

marine environment is also likely fo be a degraded one also with limited ecological value.

The Municipality of Burj Hammoud plans fo use the land adjacent to the plant within the
reclaimed area. This future development will become the nearest sensitive receptor to the

project.

Potential Impacts

The following tables present a summary of the main impacts of the project and their
significance before and after implementation of mitigation measures for both the construction

and operation phases.

The two potentially significant impacts during phase 1 are those related to potential odor
generation and deterioration of the marine environment from discharge of pre-treated
wastewater during the operation phase. Both impacts were quantitatively assessed using
appropriate tools and methods. Several improvements to the proposed design of the OCU
were proposed in this EIA fo enhance the performance of the OCU and minimize potential for
odor generation and nuisance from the plant. It was found that when implemented, odor
impacts from the plant, even at the adjacent future development would be of minor

significance.

During phase 1 the dilution of pre-treated wastewater through the main sea outfall was found

to be adequate and is unlikely to have any significant impacts on the marine environment or

PREPARED BY ELARD 1]



DAOURA-BURJ HAMMOUD WASTEWATER TREATMENT PLANT CDR

EIA REPORT EXECUTIVE SUMMARY

the nearest sensitive receptor. Dilution from the emergency outfall is however significantly less
and dilution thresholds would not be met at nearest receptors. However significance of the
impact is considered low given the low frequency of these emergency discharges and the
low sensitivity of the surrounding receptors. Addifional mitigation measures focus on ensuring
the reliability of the plant operation leading fo further reducing the frequency of emergency

discharges.

Phase 1 also presents many environmental benefits by halting the uncontrolled discharge of
unfreated wastewater in the coastal areas and groundwater. It is expected to lead to
improvement to the coastal marine environment within the study area and overall

improvements in health condifions in the area.

During phase 2, the main positive impacts to be considered is the impact generated from the
freated wastewater on the marine biology which will be improved as compared to the
discharge of pre-freated wastewater. Once Phase 2 is completed, full compliance of
Lebanon’s international commitments towards the Barcelona convention will be achieved.
Phase 2 will generate an additional source of odor from sludge dewatering; an additional OCU
will be added to minimize odor emissions while ensuring that cumulative impacts with the odor
sources from the pre-treatment plant are acceptable. Phase 2 will also lead to the generation
of sludge. Sludge can be effectively managed after dewatering through either landfilling or
on-site incineration. The lafter might however be a preferable option tfo avoid posing
additional pressure on scarce landfill infrastructure, unless the sludge can be effectively used

as soil cover.
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Summary of Environmental Impact Assessment (Before and After Mitigation) during the Construction Phase
o
o
% c g o 'g v
Environmental g 2 E 2 2 2 S o o
Potential Impact b= s & € © B o = L
Aspect o o X £ 5 0 @ ] =
4 O i (= a > 2 ~ c
b3 g o = K
U (%]
Emissions
Change in air quality due to
combustion and  exhaust emissions  pefore Mitigation N/D M L S C R . Moderate 3.High  9.Medium
from vehicular transport, generators,
. . and operation of  construction
Air Emissions .
equipment;
Change in air quality from airborne  After Mitigation N/D L L S C R . Negligible 3. High 3. Low
particulates from land excavation
and clearance.
Increase in  noise levels from
mobilization  and  operation  of = Before Mitigation N/D M L M C R . Moderate 3. High 9. Medium
Noi equipment; excavation and
oise - .
construction activities, vehicles
movement (especially frucks); and  After Mitigation N/D L L S C R . Negligible 3. High 3. Low
operation of generators.
Soil and water contamination from Before Mitigation  N/D M L L C R . Moderate 3. High 9. Medium
inadequate handling and disposal of
sewage and liquid wastes Affer Mitigation N/D L L S C R _Negligible . Low 1. Low
Wastewater
Generation
Before Mitigation = N/D = M L S C R . Moderate 2. Medium | 6. Medium
Dewatering Activities
After Mitigation N/D L L S C R . Negligible 1. Low 1. Low
Soil and water contamination from = Before Mitigation  N/D = M L M C R . Moderate 2. Medium | 6. Medium
Solid Waste inadequate handling and disposal of
construction and domestic solid waste  After Mitigation  N/D L L M C R 2. Minor 1. Low 2. Low
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o
o £ - b S
Envi tal e % £ o9 5 F G o g
nvironmenia Potential Impact 5 2 £ sz o = =
Aspect o o X £ 5 0 @ ] =
4 O i (= a > 2 ~ c
b3 g o = K
O (%]
Soil and water contamination from T . ;
Accidental accidental Spills of Fuel, Oil and Before Mitigation  N/D M L L C R . Moderate 3. High 9. Medium
Releases Chemicals AfterMitigaon N/D L L S C R _Negligible 1. Low 1. Low
Depletion of Resources
Electricity consumption and diesel Before Mitigation ' N/D = L L M C R 2. Minor 3. High 6. Medium
Eg(secr)%tces consumption for generators, vehicles
and equipment operation After Mitigation N/D L L S C R . Negligible 3. High 3. Low
Water Water Consumption for domestic or Before Mitigation ' N/D = L L M C R 2. Minor 3. High 6. Medium
Resources construction purposes After Mifigation N/D L L S C R . Negligible 3. High 3. Low
Temporary or permanent change in- g ¢ o \riioqtion ND L L M C R 2.Minor  2.Medium 4. Medium
Land topography, soil permeability, erosion
Resources and collapse from grading, trenching, o o )
or excavation After Mitigation | N/D | L L S R .Negligible 2. Medium 2. Low
Biological Impacts associated with rehabilitation Before Mifigation ' N/D L . R 2. Minor 3. High o Sl
Resources of the outfall/overflow pipes Affer Mifigation  N/D L L cC R 2. Minor 1. Low 4. Low
Other Impacts
Before Mitigation  N/D M L S  C R . Moderate 3. High 9. Medium
Increased pressure on infrastructure
Socio- After Mitigafion  N/D L L S  C R . Negligible 3. High 3. Low
economic ¢ e g iah 9 di
Disturbances from fraffic, noise and air Before Mitigation  N/D = M L S C R . Moderate 3. Hig . Medium
emissions and dust generation AfterMitigaton 'N/D L L S C R .Negligible 2. Medium | 2.Low
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i el Potential Impact

Aspect
e Job creation
e Creatfion of opportunities for local
businesses in the supply of goods and
services
Traffic e Increase in traffic volumes
Health & e Physical Injuries
Safety e Exposure to dust and noise

Before Mitigation

After Mitigation

Before Mitigation

After Mitigation

Before Mitigation

After Mitigation

Nature

P/D

P/D
N/D
N/D
N/D

N/D

Magnitude

Extent

Timing

Duration

O O O 0

Reversibility

Consequence

B. Beneficial

B. Beneficial

3. Moderate
1. Negligible

3. Moderate

1. Negligible

Likelihood

3. High

3. High

3. High
2. Medium

2. Medium

1. Low

Significance

+++
Beneficial

+++

Beneficial

9. Medium

2. Low

6. Medium

1. Low
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Summary of Environmental Impact Assessment (Before and After Mitigation) during the Operation Phase
o
> ) et
. () % — & ?_f q:, -8 g
Environmental 5 2 c 2 L o o o o
Potential Impact Mitigation 5 c -g € o o T = S
Aspects > g’ 35 = 5 0 ] E b=
E (a] o c = (o))
oz o o—
() (%]
Emissions
Nuisance due 1o  odor Before Mitigation N/D H O 4. Major 3. High 12. High
emissions from the plant After Mifigation  N/D o 3. Moderate 1. Low 3. Low
Air Emissions
Change in air quality from air = Before Mitigation = N/D M O 3. Moderate 3. High 9. Medium
emissions from generators
and equipment After Mitigation N/D O 1.Negligible 3. High 3. Low
Change in noise levels from = Before Mitigation N/D M O 2. Minor 2. Medium 4. Medium
Noise normal operation and
maintfenance activities After Mitigation N/D O 1.Negligible 1. Low 1. Low
Deterioration . of seawater Before Mitigation N/D M O 2. Minor 1. Low 2. Low
water  quality due to
discharge of pre-freated
wastewater from the sea After Mitigation N/D O 1.Negligible 1. Low 1. Low
ouftfall pipe during Phase 1
Wast ; Discharge of freated effluent = Before Mitigation N/D O 1.Negligible 1. Low 1. Low
astewater from the sea outfall pipe
during Phase 2 After Mitigation N/D O 1.Negligible 1. Low 1. Low
Before Mitigation N/D M O 3. Moderate 2. Medium 6. Medium
Dewatering of grit and sludge
After Mitigation N/D O 3. Moderate 1. Low 3. Low
.SO'I and water pglluhon from Before Mitigation N/D O 4. Major 2. Medium 8. Medium
. inadequate disposal of
Solid Waste wastes enerated from
9 . After Mitigation N/D O 2. Minor 1. Low 2. Low
pretreatment units
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o
v 2 Y o
. o o = o 5 = S -8 e
Environmental 5 =2 c c = e} S o O
Potential Impact Mitigation 5 c -g € o o T = S
Aspects z g & = 32 2 a 9 €
s K s = i)
() (%]
Soil and water pollution from = Before Mitigation = N/D = M M O 3. Moderate 2. Medium 6. Medium
inadequate disposal of
S|udge from treatment units After MITlgOTlon N/D (@) 2. Minor 1. Low 2. Low
.SO” and water pplluhon from Before Mitigation N/D M O 2. Minor 1. Low 2. Low
inadequate disposal of
domestic solid waste e -
generated by the workers After Mitigation N/D O 1.Negligible 1. Low 1. Low
Deterioration of seawater . . .
quality due fo discharge of Before Mitigation N/D H G O 1. Minor 3. High 3. Low
pretreated wastewater from
Accidental ‘rhe. emergency ouffall pipe After Mitigation N/D M O 2. Minor 1. Low 2. Low
during Phase 1
Releases
Soil and water pollution from = Before Mitigation = N/D M O 3. Moderate 2. Medium 6. Medium
accidental Spills of Fuel, Oil
and Chemicals After Mitigation N/D 2. Minor 1. Low 2. Low
Depletion of Resources
Before Mitigation N/D M O 3. Moderate 3. High 9. Medium
Energy Resources Electricity consumption
After Mitigation N/D M O 2. Minor 3. High 6. Medium
Before Mitigation N/D M M O 3. Moderate 1. Low 3. Low
Water Resources Water consumption
After Mitigation N/D M O 2. Minor 1. Low 2. Low
Possible impact on land @ Before Mitigation N/D O 2. Minor 1. Low 2. Llow
Land Resources depreciation and land use
change of adjacent plofs After Mitigation N/D @) 1. Negligible 1. Low 1. Low
Biological Normal operation: discharge  gefore Mitigation ~ N/D o) 2. Minor 1. Low 2. Low
R of preliminary freated
esources Wos‘rewofer during Phcse 1 AfTer MIfIgOTIOﬂ N/D O 1. Negl|g|b|e 1. Low ] LOW
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Environmental

Aspects

Other Impacts

Socio-economic

Health & Safety

Potential Impact

Normal operation: discharge
of treated wastewater during
Phase 2

Land value depreciation

Improvement in  coastal

water quality

Increased health and safety
risks fo workers.

Mitigation

Before Mitigation

After Mitigation

Before Mitigation
After Mitigation
Before Mitigation
After Mitigation

Before Mitigation

After Mitigation

Nature

N/D
N/D

N/D

N/D

P/D

P/D

N/D
N/D

—

Magnitude

Extent

Timing

Duration

Reversibility

Consequence

1.Negligible
1.Negligible

2. Minor
1. Negligible
B. Beneficial

B. Beneficial

4. Major
2. Minor

o
S g
o (o}
= L
2 5
(%]
1. Low 1. Low
1. Low 1. Low
1. Low 2. Low
1. Low 1. Low
. +++
3. High Beneficial
3. High e
Beneficial
3. High 12. High
2. Medium 4. Medium
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Brief Analysis of Alternatives

As part of the analysis of alternatives, a comparison based on environmental and
socioeconomic parameters was performed for the following alternatives: 1) No Project, 2)
Project design alternative for the odor conftrol unit, 3) Project design alternative for the sea
outfall diffusers, 4) Alternafive pre-treatment waste management 5) Alternative sludge
management. The results of the analysis led to the identification of preferred options for the
handling of certain waste streams during operation, particularly grit and grease that could be
sent for recycling. Preferred design for the Odor control Unit is the Granulated Activated
Carbon (GAC) possibly combined with a biological filter. The current design is based on
chemical scrubbing using highly corrosive and toxic chemicals posing threats to health, safety
and environment in case of mishandling. During Phase 2, preferred disposal opfions for
generated sludge from primary and secondary freatment after dewatering are either disposal
as soil cover in landfills or on-site incineration. Both options are acceptable from an

environmental point of view if adequate mitigation measures are followed.

Environmental Management Plan

The proposed environmental management plan (EMP) to be implemented during the

construction and operation phases are shown in the tables below.

PREPARED BY ELARD Xl



DAOURA-BURJ HAMMOUD WASTEWATER TREATMENT PLANT

CDR

EIA REPORT

Environmental Mitigation Plan for the Construction Phase

EXECUTIVE SUMMARY

i Impacts Responsibili
Environmental Project Activities Impcjc.:is b.efore Mitigation Measures after P ty Cost Estimate
Aspect Mitigation e g
Mitigation
Emissions
Ensure the confractor wuses properly maintained and operated
equipment/vehicles. Precautionary control measures for emissions reduction
could include proper engine fuel mixtures and regularly serviced exhaust
emission systems, suitable engine tuning, and use of low sulfur content diesel;
Avoid idling vehicles and equipment engines that are left running
unnecessarily;
Inspect the presence of black smoke from vehicles and engines and
undertake remedial maintenance when it is observed to improve engine
efficiency;
Promote collective transportation and carpooling for workers when
applicable;
e Combustion and exhaust emissions Schedule deliveries of raw material and products efficiently and enforce Zgi;?g)%?.e costs
from vehicular transport, generators, appropriate speed limits; Included in
Air Emissions and  operafion  of construction . Ensure that generator emissions are in line with national standards (MOE = | gw Contractor and Confractor’s scope
equipment; Decision 8/1, dated 2001) during operation through regular monitoring of CO, Supervision Consultant of works and fees.
e Airbomne particulates  from  land NOx, SO2, Oo, flue gas temperature, combustion efficiency, and total dust; Part of construction
excavation and clearance. . . .
Ensure that an effective maintenance plan and schedule is in place for the cosfts.
generator
Keep the project footprint, and thus areas to be excavated, at a minimum;
Provide wet suppression of areas during excavation and of roads where
tfrucks will circulate;
Cover stockpiles and maintain them at minimum heights and form them into
the optimum shape to reduce wind erosion;
Install wind breaks to reduce wind speed;
Cover allincoming and outgoing trucks from the site; and
Inform nearby receptors of the construction works, especially for dusty
activifies.
Ensure fencing of the construction site before initiation of works;
Fit all machinery and vehicles with effective exhaust silencers as applicable;
Maintain all machinery and vehicles in good condition and avoid leaving
equipment idling unnecessarily;
Material stockpiles and other structures should be effectively utilized to
reduce noise from on-site activities, where feasible; Part of construction
e Mobilization and operation of Inform nearby residents of the construction plans, including expected cosfs.
equipment; duration, prior o initiating the works;
' ¢ Excavation and  construction _ Establish a procedure to respond to noise complaints which can improve Contractor and Noise monitoring:
Noise activities; Medium relationships with neighbors and help identify sources of noise for future = Low s ision C tant $300/ day
e Vehicles movement (especially incidents: vpervision L.onsuitan :
’rcr)ucks),;r. ‘ ; Schedule noisy activities, to the extent possible between 7:00 am and 6:00 )
¢ peration ot generafors. pm, fo minimize nuisance to neighboring receptors; Sg)gTQ(zf/EorTmuffs.
uni
Limit work hours as much as possible and avoid noisy activities on Sundays
and holidays; and
Conduct regular noise monitoring at the nearest receptors to ensure that
noise emissions are compliant with national standards (Decision 52/1); and
Provide workers with noise protection equipment when operating noisy
equipment, and enforce their use.
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i Impacts Responsibili
Environmental Project Activities Impqc.:ts b.efore Mitigation Measures after P ty Cost Estimate
Aspect Mitigation e e
Mitigation
e Provide fully impermeable septic/ holding fanks;
e Empty sepftic/ holding tanks frequently;
¢ Inadequate Storage and Disposal of e Regularinspection of septic/ holding tanks; - Nolsepgrcﬂe costs
Conftractor, Supervision estimation -
Wastewater and Sewage . Medium e Obtain a permit from the Municipality of the relevant Water Establishment to | ow Consultant and Municipality Included in
» Washing of vehicles on site, without transport and discharge the wastewater and sludge to authorized facilities/ of Burj Hammoud Contractor's scope
containing the wastewater sites: and
Wastewater ‘ of works and fees
Generation ¢ Vehicle washing shall only tfake place in contained maintenance areas offsite
or onsite with impermeable concrete pavement and proper drainage.
No separate costs
e Prepare a Dewatering Management Plan for approval prior fo Conftractor, Supervision estimation -
o Dewatering Activities Medium commencement of Construction works; and Low Consultant and Municipality Included in
e Analyze groundwater quality prior to discharge of Burj Hammoud Contractor’s scope
of works and fees
e Segregate at source recyclable domestic waste, construction waste that can
be reused/recycled, construction waste to be disposed of, efc.
o Domestic waste (paper, cardboard, organic, etc.):
= All construction workers and personnel shall be responsible for
ensuring that standards of “good housekeeping” are maintained.
This will include clearance of all rubbish and work associated
debiris;
= Sorting at source of domestic and general waste is proposed to
be implemented. Waste should be sorted into combustible
(paper, cardboard, food, and wood) and non-combustible
waste (metals, glass, rubble, in addition to plastics) streams by
means of suitably labeled containers for safe collection,
segregation and handling of all waste streams generated; and
=  Organic waste should not exceed a 24-hour storage time to avoid
aftraction of pests and flies.
o Hazardous Waste (waste oil, solvents, etfc.)
= Hazardous waste such as solvents, used batteries, used generator
oil and filters, and empty paints’ containers should be stored in No separate costs
Constructi d d . id safe labeled containers and sold to one of the facilities listed in Contractor, estimation -
Solid Waste * onstruction - an omestic sol Medium MoE Circular 7/1 of 2017 Low Supervision Consultant and Included in

waste generation

o Construction Waste:

= Excavation waste should be used for levelling/ backfiling
activities to the extent possible, fransported in frucks on days with
low wind activity, and covered with green mesh in order to avoid
their release into the environment.

Reuse part of the excavation waste in backfiling; additional unneeded
construction waste must be disposed of in an approved Construction and
Demolition Waste (CDW) dumpsite in coordination with the Municipality and
in agreement with MoE;

Avoid over-ordering of construction materials;

Establish a recording system for the amount of waste generated, recycled,
and landfilled;

Progressively carry out rehabilitation of disturbed areas following completion
of work in each area (rehabilitation will include reinstatement of soil, surface
leveling, re-vegetation and mulching where applicable);

Ensure that standards of "*good housekeeping” are maintained (i.e., avoiding
littering, preventing storage of combustible waste for more than 24 hours to
prevent atftraction of pests and flies, continuous clearing of the site from all
kinds of waste); and

Municipality of Burj Hammoud

Contractor’s scope
of works and fees
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i Impacts Responsibili
Environmental Project Activities Impqc.:ts b.efore Mitigation Measures after P ty Cost Estimate
Aspect Mitigation e e
Mitigation
Cover and contain construction waste stockpiles to avoid them being
fransported by wind and rain.
Any type of chemical, oil, fuels and lubricants must be stored and handled
within containment facilities (e.g. bounded areas, leak proof trays) designed
to prevent the release of spills/leaks to the soil and groundwater environment;
Maintenance schedules shall be put in place as part of the inspection
procedures of all equipment/generators/machinery for risk minimization;
Maintenance of machines and equipment shall take place off-site or onsite
in a contained area with impermeable concrete pavement and drainage for
vehicle washing and maintenance;
Oil spill response kits shall be available wherever oils are being used/stored;
Promote awareness among workers on how to handle oil/lubricants;
Train workers on how to clean up small scale spills;
Promote good housekeeping practices during construction;
Ensure drip frays are present when re-fuelling; Cost of spill
) ) ) ] tract Response Kit: 80 USD
Accidental * Accidental Spills of Fuel, Oil and ., . Prepare a Spill Emergency Plan specific for the project; Low Con ro.c. orand Cost of Drip Trays: 60
Releases Chemicals . Supervision Consultant USD
In case of a spill:
o Stop the source of spill (close valve, seal pipe, seal hole or as
appropriate);
o Immediately notify the EHS manager and construction manager
who will in turn notify the project proponent and MOE in
accordance with the Spill Emergency Plan;
o Check for hazards, flammable matters on site;
o Clean the spill by removing affected top soil layer by frained
employees (they should be wearing appropriate PPE);
o Treat the removed layer as hazardous waste and store them on
impermeable and solvent resistant plastic sheets such as heavy
gauge polyethylene plastic sheets before coordinating with MoE
on the recommended disposal/treatment option; and
o Adopt as much as possible dry cleaning tfechniques to decrease
resulting wastewater, and to avoid flushing of spills to the aquifer
(Sannine Formation — C4).
Depletion of Resources
Use equipment and vehicles with higher fuel efficiency;
L . . Report and monitor monthly fuel and energy consumption in records to keep No.sepgrqte costs
Energy * Electricity consumption and diesel _ track of consumption levels and identify overuse; Contractor and estimation -
Resources consumption for generator, vehicles = Medium . o . . . ) Low . Included in
and equipment operation Avoid unnecessary idling of vehicles and equipment engines; and Supervision Consultant Confractor's scope
Ensure that an effective Maintenance Plan and Schedule is in place for the of works and fees
generator and equipment.
No separate costs
Water e Water consumption for construction Medium Adopt water saving techniques and raise construction workers' awareness on Low Contractor and ﬁiﬁg{;’g?ﬂ_
Resources activities and domestic purposes the matter so as to avoid over-consumption Supervision Consultant Confractor's scope
of works and fees
e Temporary or permanent change in Ensure international (ASTM) standards are met during excavation works,
Land R topography, soil permeability, Medi compaction and grading activities, in order to minimize expected ] Contractor and Nolsepgrcﬂe cosfs
an esources erosion and collapse from grading, edium disturbance during the construction phase; ow Supervision Consultant Iesjﬂlmc?hgrj -
ncluded in

frenching, or excavation

Manage fixed routes for equipment movement and avoid multiple routes;
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i Responsibili
Environmental Project Activities Impqc.:ts b.efore Mitigation Measures after P ty Cost Estimate
Aspect Mitigation e e
Mitigation
Contain and cover all stockpiles to avoid runoff water transporting suspended Confractor’s scope
solids as a result during precipitation events; of works and fees
Sort excavated material based on reusable agricultural soil and other
excavation waste;
Secure transportation and reuse of excavated arable soil in agriculture; and
Reuse excavated/cut low agricultural quality materials as general fill where
considered suitable.
Limit activities along the extension area of the pipes only and prevent any
disturbances to surrounding marine areas. Contract d No separate costs
i i ilitati isti ontractor an ; AN -
Biological Rehabilitation — of —existing  sea 4, Properly remove and dispose of generated construction waste; Low O estimation
Resources ouftfall/overflow pipes . . . o Supervision Consultant Included in
Transport and use lubricants and fuel in the sea to the construction site in the Confractor's scope
appropriate containers to prevent any spills; of works and fees
Other Impacts
All construction workers and personnel shall be responsible for ensuring that
standards of "good housekeeping" are maintained. This will include:
o Clear all rubbish and work associated deboris;
o Sort domestic and general waste info combustible (paper, food,
cardboard, and wood) and non-combustible waste (metals, glass,
rubble) streams at source by means of suitably labeled containers for
safe collection, segregation and handling of all waste streams
generated; and No separate costs
. _ o Avoid storage of combustible waste for more than 24 hours to prevent Contractor and Supervision estimation -
Increased pressure on infrastructure Medium attraction of pests and flies. Low Consultant Included in
. Confractor’s scope
Sort and collect haozardous wastes separately from domestic waste. All of works and fees
Socio-economic hazardous waste bags/ containers should be properly labeled so as to
prevent occupational health hazards;
Compile details of hazardous wastes, including type, amount and disposal
method, to frack final desfinations and identify opportunities for
improvement;
Transport excavation and construction wastes in covered/closed trucks; and
Promote water conservation and energy efficiency during construction.
No separate costs
Disturbances from ftraffic, noise, air . Implement the dust and noise emissions’ and fraffic mitigafion measures Contractor and Supervision eshmchop—
. . Medium Low Included in
emissions and dust generation proposed. Consultant ,
Confractor’s scope
of works and fees
Limit speed on the construction sites to 20 km/h unless otherwise advised, and
adopt careful logistical and route planning;
Position any necessary traffic diversion signs and devices correctly. Signs and
devices should be clearly displayed in the Arabic and English languages.
Temporary traffic signals and signs should be employed to warn of hazards
and provide directions, especially on narrow one-lane roads; No separate costs
. . . . Coordinate with Burj Haommoud municipality with respect to the planned Contractor and estimation -
Traffic Increase in traffic volumes Medium road blockages, detours or diversions, and the scheduling of the construction = Low Supervision Consultant and Included in

works including material delivery, waste transfer, fruck movement and other
machinery operations in order to limit the disruption to the neighborhood from
fraffic inconveniences and fraffic flow and to minimize noise and dust
generation;

Follow a specific schedule for fransport to avoid interference with peak traffic

hours and minimize disturbance/delay to commuters at rush hours on the
roads leading to the Project construction sites.

Municipality of Burj Hammoud

Confractor’s scope
of works and fees
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EIA REPORT

EXECUTIVE SUMMARY

i Impacts Responsibili
Environmental Project Activities Impqc.:ts b.efore Mitigation Measures after P ty Cost Estimate
Aspect Mitigation e e
Mitigation
Prepare and implement an HSE plan for the project;
Train workers on working safely and on identifying work hazards and
associated risks.
Provide sufficient lighting and fencing of the facility to prevent animals and
humans from entering the site;
Provide warning signs at the enfrance of the site to prohibit public access;
Establish of buffering areas around the site;
Make sure ground/floor openings and trenches are fenced or covered;
Keep machinery and vehicles passages clear;
Post adequate signs throughout the Construction Area, especially at visible
locations, indicating type of operation, potential hazards, and appropriate
medical / emergency action response.
Ensure that no employee is exposed to a noise level greater than 85 dB (A)
for a duratfion of more than 8 hours per day without hearing protection. In
addition, no unprotected ear should be exposed to a peak sound pressure
. : No separate costs
level (instantaneous) of more than 140 dB(A); . -
Phvsical iniuri g to dust ) ] ] ) Contractor and estimation -
Health & Safety  ° ysicalinjunes ana exposure 16 aust: - .y Identify and provide appropriate PPEs that offers adequate protection to the | | qw Included in

and noise

worker (goggles, dust masks, helmets, hearing protection equipment, proper
clothing...) and enforce their use;

Maintain the PPE (cleaning when dirty and replacement when damaged or

worn out);
Ensure the availability of adequate loading and unloading space;
Prohibit smoking and littering;

Ensure adequate portable fire-fighting equipment is available and regularly
maintained;

Provide an emergency action plan and fire hazard inspection procedures;

Ensure that first-aid can be provided at all times. Appropriately equipped first-
aid stations should be easily accessible throughout the place of work.

Ensure proper housekeeping on site.
Provide induction to visitors on HSE issues at the site.
Ensure full compliance with CDR HSE procedures.

Supervision Consultant

Contractor’s scope
of works and fees
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EIA REPORT

Environmental Mitigation Plan for the Operation Phase

EXECUTIVE SUMMARY

Impacts
Media Project Activities before Mitigation Measures |mAFji<;CLST%f:]er Responsibility Cost Estimate
mitigation 9
During detailed design, target for a hydrogen sulfide concentration of 0.25 ppm at the
outlet of the OCU stack; such an outlet concentration could correspond to reducing the
dynamic hydrogen sulfide concentration to 25 ppm. In addition, the OCU removal
efficiency would have to be 99%. With this target met, the calculations reveal that the
hydrogen sulfide threshold of 7 Zg/m3 would not be exceeded at 40 meters from the outlet
stack.
Consider an ambient static hydrogen sulfide concentration would be on average 500 ppm. Additional costs
Include a chemical dosing station to increase the pH of the influent wastewater to the related fo:
Daoura WWTP. This would result in an increase of the wastewater pH which in turn would - Measures fo
lower the hydrogen sulfide gas emissions. Accordingly, the ambient static hydrogen sulfide CDR to include the odor achieve the
gas concentration would be reduced. Chemicals used for this purpose include lime confrol unit design target sulfide
[Ca(OH)2], caustic soda (NaOH) or magnesium hydroxide. The handling and preparation change and concentration of
of either lime or caustic soda would be easier than magnesium hydroxide. landscaping in the final 0.25 ppm
Cover the tanks pro provide a building enclosure to the aerated grit chambers. The OCU ~ - Chemical dosing
. . . design and scope of . Hi f
capacity must be adequate to accommodate the air flow from the aerated grit or pr increase o
work of Contractor ;
i . chambers. influent
e  Odor Emissions from the plant High Low Confractor to desian wastewater
Do not exceed an OCU capacity of 20,000 Nm3/h because an additional increase would d build th OCUg - Coverin the
result in higher emitted hydrogen sulfide mass flux. and bullc ded U s oero’redg it
Alr Emissions Install an OCU stack of at least 6 meters high from the ground level. Additional height is per re.V|se es.|gn chamber tanks or
recommended, if possible, subject to applicable building codes and structural stability BMLWE is responsible to enclosing the
considerations. maintain the OCU during bUI|d|ﬂg
Plant trees along the boundaries of the proposed plant with a maximum spacing of 3 operation - Tree planting
meters; besides the positive visual impacts, the trees would help absorb odors emissions around the plant
and would act as a natural barrier for odors emissions containment. Maintenance costs
Ensure continuous monitoring on a daily basis of hydrogen sulfide emissions at the emission during operation
sources and within the plant boundaries. Measured values are to be compared to the
threshold concentrations. Corrective measures and action would be required in case the
measured values exceed the threshold concentrations.
Ensure the design of the sludge dewatering OCU during Phase 2 considers the cumulative
impacts with the pre-freatment works so the overall cumulative impact is below the
threshold at the nearest receptors.
Install energy saving lighting fixtures (e.g. LED) instead of regular light bulbs; No seporqfe costs
. - - . . . . Contractor for estimation -
¢ Combustion and exhous’_f emissions Medium Ensure that the speC|f|coT|on§ of the generq’rqrs are in line with no’rlono.l s’rqndords (Decision Low construction Included in
and greenhouse gas emissions 8/1 dated 2001) in terms of air pollutant emissions through regular monitoring; . ,
| . th . BMLWE for operation Operator’s scope of
Regular maintenance of the generators; works and fees
Construct the treatment facility with proper sound isolation to reduce noise levels from the
pumps;
Ensure regular maintenance of generators and pumps
Ensure that generators are fitted with residential grade noise mufflers and soundproof Cost of sound
e Operation of on-site generators casing as per the set design of the pumping stations; Contractor for isolation for pumps if
Noise and pumps Medium Low construction required

e Maintenance activities

Avoid conducting maintenance works on Sundays and holidays and limit them fo daytime
hours (7:00 am to 5:00 pm);

Establish a grievance mechanism and implement timely and effective actions to minimize
impacts from noise in the case of complaints from any of the inhabitants/ nearby receptors;

Conduct noise monitoring near sensitive receptors to ensure that noise levels are compliant
with national standards (Decision 52/1).

BMLWE for operation

Noise monitoring
cost: $300/ day.
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ElIA REPORT EXECUTIVE SUMMARY
Impacts Impacts after
Media Project Activities before Mitigation Measures |o. e Responsibility Cost Estimate
e Mitigation
mitigation
Ensuring the raw wastewater is always undergoing preliminary treatment before the effluent
is conveyed to the Daoura Sea Outfall. This would ensure that the sea outfall pipe would
e Discharge of preliminary-treated Low not become clogged with grit, sand and debris Low BMLWE Sampling and
wastewater from the outfall pipe The Operation and Maintenance contract for the preliminary tfreatment works should testing of seawater
stipulate the requirements to collect and test seawater for fecal coliforms counts. Such
data would help optimize the dispersion modeling parameters for the Daoura Sea Outfall.
Ensuring the wastewater is always undergoing primary and secondary treatment before the
effluent is conveyed to the Daoura Sea Outfall.
The Operation and Maintenance confract for the primary and secondary treatment works
Wastewater e  Discharge of treated effluent from should stipulate the requirements to collect and test seawater for BOD and fecal coliforms
. ) Low Low BMLWE -
the sea outfall pipe during Phase 2 counts.
Municipalities within the catchment area of the plant should ensure that industrial
wastewater is not discharged into the sewer networks without pre-treatment to avoid causing
upsets to the biological treatment plant.
- No separate costs
. . . Contractor, Supervision . .
Prepare a Dewatering Management Plan for approval prior fo commencement of operation estimation -
. . . . Consultant and .
¢ Dewatering of grit and sludge Medium works; and Low Municioality of Buri Included in
Analyze seawater quality prior to discharge Patty ! Contractor’'s scope
Hammoud
of works and fees
Clean screens regularly and drain screenings on a platform. Drained screenings should be
properly disposed at the nearest waste management/ disposal facility. This can be done by No separate costs
hiring a specialized contractor to transport and dispose the contaminated coarse estimation -
. CoIITec‘red pretreatment process Medium materials; Low BMLWE Included in
waste Ensure that all collected wastes are disposed of in authorized landfills. Operator's scope of
Reuse grit if it has adequate characteristics. works
Oil and grit should be sent to a certified facility for recycling;
No separate costs
Solid Waste . .
. . Ensure that all collected wastes are disposed of in authorized landfills. eshmo’ﬂor']
e Disposal of Generated Sludge Medium . . Low BMLWE Included in
Ensure that sludge is treated and dewatered properly and according fo standards Operator's scope of
works
No separate costs
Minimize waste generation; estimation -
e Domestic Solid Waste Low Provide waste storage area with sorting and signs for the various types of waste; Low BMLWE Included in
Segregate, collect and store solid waste. Operator's scope of
works
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ElIA REPORT EXECUTIVE SUMMARY
Impacts Impacts after
Media Project Activities before Mitigation Measures |o. e Responsibility Cost Estimate
e Mitigation
mitigation
The following additional mitigation measures are recommended to reduce potential impacts
further more:
e The land reclamation activities, over the Daoura Oveflow Pipe, may have resulted in the
burial of about six diffusers. As part of the foreseen rehabilitation works, the overflow pipe
needs to be inspected further by divers. If, some of the diffusers have become buried,
rehabilitation activities to completely close and disconnect these diffusers would be needed.
This would be to ensure that no debris get into the pipe and no wastewater flows get out of
these diffusers lifting up the reclaimed sediments above. CDR for overflow design
e There could be a need to extend the overflow pipe further into the sea in light of the fact change
. . that its marine section has now become substantially reduced. This would require desk studies Contractor for outiall -
Accidental D|scThorg$ Off pretlrmnory-’rreo’red Low fo evaluate the extension length taking info account hydraulics, available water heads Low rehabilitation works Corsefho;;ﬁ;j;ihoonnol
Releases wastewater from he emergency upstream, economics and plume dispersion. )
outfall pipe . BMLWE for operation measures
e For proper performance, the raw wastewater must always undergo preliminary treatment ) )
before the effluent is conveyed to the Daoura Overflow Pipe. This would ensure that the Collaboration with the
overflow pipe would not become clogged with grit, sand and debris. Municipality
e The diversion of the wastewater flow to the Daoura Overflow Pipe should not be practiced
randomly. The diversion of wastewater flows to the overflow pipe should only take place
when the Daoura Sea Outfall must be put out of service for maintenance or repairs. It would
be most suitable fo schedule any maintenance or repair activities for the sea outfall during
the winter season.
e Control discharge of non-municipal wastes and industrial wastes into the sewer network with
the help of the Municipality
e No storage tank should be used for the storage of fuel, oil or chemicals unless its material and
construction are compatible with the type of materials to be stored and storage conditions
(e.g. pressure and temperature);
e All fuel and chemical tanks should be contained in either a double skin tank over concrete
floor or inside a concrete bund of at least 110% the capacity of the largest tank.
e Drip frays should be installed underneath equipment such as diesel generators and
fransformers to contain leakage, and when using chemicals;
e Keep records of all fuel, oil, chemicals, and diesel; CDR fo modify design to
; f m ; ; : . e Costs of concrete
e Reduce the frequency of refueling activity by filling the tanks to the maximal capacity during consider mitigation
. ) ) each refueling operation; measures bunds
e Accidental Spills of Fuel, Oil and : . . . . - : .
: Medium e Ensure that the maintenance schedule and checklist already prepared is being efficiently Low Cost of drip tray:
Chemicals Conftractor for .
used; . $200/piece
) ) » ) construction
. C.he§k ’ronk-levels prior to delivery to prevent overfiling through side glass or manually by BMLWE for operations
dipstick logs;
e Have a Spill Response Plan in place.
e Ensure a supply of suitable absorbent materials is available at re-fuelling points for use in
dealing with minor spills. If a leak or spill occurs during loading or offloading operations, the
operations must be stopped and the spill must be contained, cleaned up and collected
based on the Spill Response Plan.
e Ensure that personnel assigned to handle chemicals/oil/fuel are well aware of the
requirements. They should be frained prior fo commencing their duties.
Depletion of Resources
Energy .. . . e Regular maintenance of equipment; .
Resources * CElectricity consumption Medium e Install energy saving lighting fixtures (e.g. LED) instead of regular light bulbs. Medium BMLWE
« Change in land use e Ensure no odors are generated from the plant by applying identified mitigation measures, CDR for design and Specified under
Land . Possble impact on lond | parficularly for the OCU; Low construction or conrol
Resources depreciation and land use change e Plant trees along the fence of the pumping stations to reduce its visibility from adjacent plots BMLWE for operations measures above
of adjacent plofts and improve the aesthetics of the area. and maintenance
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Impacts Impacts after
Media Project Activities before Mitigation Measures I\FXIH ation Responsibility Cost Estimate
mitigation 9
Ensure applying identified mitigation measures to prevent the occurrence of overflows. No separate costs
Normal operation: discharge of Prevent any blockage at the outlet end or malfunction that could lead to flooding or estimation -
preliminary treated wastewater Low overflow through continuous maintenance of the facility. Low BMLWE Included in
during Phase 1 Proper management and maintenance of the facility to prevent wastewater overflow and Operator's scope of
contamination of the sail. works and fees
Biological Ensuring the wastewater is always undergoing primary and secondary treatment before the
Resources effluent is conveyed to the Daoura Sea Outfall. No separate costs
The Operation and Maintenance contract for the primary and secondary treatment works esfimation -
Normal operation: discharge of should sfipulate the requirements to collect and test seawater for BOD and fecal coliforms .
- Low Low BMLWE Included in
freated wastewater during Phase 2 counts. o for’ ¢
Municipalities within the catchment area of the plant should ensure that industrial perafor's scope o
wastewater is not discharged into the sewer networks without pre-treatment to avoid causing works and fees
upsets to the biological treatment plant.
Other Impacts
Disturbances from odor emissions High Implement the mitigation measures relating to odor generation proposed above Low CDR to include the odor
control units and
landscaping in the final
design and scope of .
work of Contractor Specified under
Socio- _— Plant frees at the plant surrounding to have an acceptable landscape and barrier; Contractor for detailed odor control
. Land value depreciation Low ) . Low . . measures above
economic Install an appropriate odor control unit to reduce the spread of odors; design and construction
of OCU
BMLWE for operations
and maintenance
Improvement in seawater quality Beneficial Beneficial -
An alternative OCU needs to be investigated and proposed. The most commonly adopted
system is the Granular Activated Carbon (GAC) filter. This system consists of inert material
(GAC) placed in a casing to form a filter. There are no hazards whatsoever associated with
the handling, storage and use of GAC. Cost of PPE (boot
osto oofs,
Provide information about exposure to hydrogen sulfide for the operating staff of the loves, coverall):
Daoura WWTP. The workers doing regular cleaning, maintenance and operational tasks ?02 USi:) )
near the plant works should always wear at least disposable protective masks.
Enforce the wearing of masks for operators, workers and/or visitors who intend to be near
Health and Increased health and safety risks High the plant \{vorks for prolonged periods of ’rlme.. . Medium BMLWE Cost of First Aid Kit:
Safety Comply with the local Health and Safety Requirements, especially the Decree No. 7964/2012 175USD

related to the general conditions of public safety in buildings;
Provide appropriate safety equipment, PPE, firefighting equipment and first aid stations;

Emphasize safety education and training for staff and enforce adherence fo safety
procedures set in and around the facilities;

Ensure proper maintenance of all systems (firefighting, mechanical, electrical, etc.);
Warning of staff about potential hazards during operation and maintenance;
An emergency response plan must be available on site.

Cost of Fire
Extinguisher(Powder-
6 kg): 55 USD
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Proposed Environmental Monitoring Plan
Impacts Parameters to Monitor Frequency! Momtc:onng Sta'ndards/Gwde.Ilnes Inshtuhc.)ngl MoOE Ref.
Location? National/International® = Responsibility
Construction
» Color and odor of Ambient Arr Quality
Color and odor of fumes from ] standards Annex 14
e Color and odor of fumes from equipment: equipment: o ISP ambient levels: of Decision 52/1
fumes from  weekly equipment  and 120 ug/m3 dated 1996
equipment and Ambient PM levels: generators’ * Generator The general
construction during excavation and exhaust SMISSIONS. . Contractor/Su maximum allowable
Air Emissions generators earth moving activities ¢ Ambient PM © SA(”)X bl Mo>\</|rr1|um pervision limit values for air
e PM ambient levels Generator's  emissions: levels: ~inside 508&%/23 AV consultant pollutants from
o Generator's once at the start of the =~ construction site, "\~ Maximum generators of
emissions: PM, NOx,  works; and in case of ~ f nearest Allowable  Value: capacity below 0.5
SO, CO complaints from receptors 500 mg/m? MW according  fo
nearby receptors e Emissions from Annex 1 of Decision
generator's stack 8/1 dafed 2001.
Three fimes daily during
grading and
excavation; . .
Once daily during * L'”T” for Amb|en’r
concrete pouring, and i Noise Levelin Urban Conftractor/Su Annex 10 of MoE
Noise Leq, Lmax, Lmin, L90 construction activities: Nearest sensitive Residential  Areas orvision Decidon 52/1 dated
dB(A) ) o receptor and with construction | PEVS! ecision ate
Once during electricity next to generator sites and near g Cconsultant 1996

shortage periods (near
generator)

In case of complaints
from nearby receptors

main road: 50-60 dB

! Frequency of monitoring can be Daily/ Weekly/ Monthly/ Quarterly/ etc.
2 Monitoring location is where testing/ sampling will take place; linked directly with most sensitive receptors with highest impact
3 Standard/ Guidelines: for each mitigation measure, criteria and targets must be identified to indicate acceptable levels/ conditions e.g. ambient air and water
guidelines, emission limit values, energy consumption limit values, etc.

PREPARED BY ELARD



DAOURA-BURJ HAMMOUD WASTEWATER TREATMENT PLANT

CDR
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itori Standards/Guidelines ituti
Impacts Parameters to Monitor Frequency’ Monltc‘mn? . . Inshtuhc.)ngl MOoE Ref.
Location National/International® = Responsibility
o Waste types
¢ Waste generation
rates (kg or
tons/day)
Waste reused Contractor/Su
Solid Waste Daily Construction site - pervision Law 80/2018
o Waste ’rronspor‘rgd consultant
for offsite
reuse/recycle
o Waste disposed of
¢ Method of disposal
Decree No. 27610f 1933
(Provides guidelines
related to wastewater
management and
disposal; related to the
Wastewater . Wastewater pipes, ConTrgcTor/Su pplluhon cous.ed. by the
- Leakages Daily . - pervision discharge of liquid
Generation septic tank .
consultant waste, emphasizes the
prohibition of direct or
indirect wastewater
discharges and waste
disposal into water
streams)
e Electricity bills
Energy « Fuel bils and fuel Contractor/Su
Resources quantities Monthly Construction site - pervision -
consumption follow consultant

up
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ElIA REPORT EXECUTIVE SUMMARY
itori Standards/Guidelines ituti
Impacts Parameters to Monitor Frequency’ Monltc‘mn? . . Inshtuhc.)ngl MOoE Ref.
Location National/International® = Responsibility
Daily records Confractor/Su
Water e Water consumption * Y Construction sit . /
Resources (m?/day) e Monthly report/ water onstruction site - pervision -
bills consultant
e Number/ Before commencement Contractor/Su
) percentage of local | of construction works - - pervision -
Socio- workers and during construction consultant
economic
e GRM records .
(check Appendix ) Continuous - - MoEW/ BMLWE -
Health & * ProperPPEUse Conftractor/Su
Saofet + Good . Continuous Construction site - pervision
Y housgkeepmg consultant
practices
Operation
At adjacent plot
that will be . HS threshold
e HaS threshold devglgpeq by concentration of 7
o H2S outlet Municipality N ng/md at nearest
Od.or. concenftration . Mon’rhly. or based on = Af nearest sensitive receptors BMLWE WHO standard
Emissions e Grievances based complaints receptor(s) e 025 ppm for HoS
on grievance Outlet outlet
mechanism concentration concentration  for

measured in OCU
stack

OCU stack
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ElIA REPORT EXECUTIVE SUMMARY
itori Standards/Guidelines ituti
Impacts Parameters to Monitor Frequency’ Monltc‘mn;_:; . . Inshtuhc.)ngl MOoE Ref.
Location National/International® = Responsibility
e Generator’s )
emissions: PM, NOx, = ¢ Daily
SO, CO , . Pretreatment Plant
Air Emissions > * Generator’s emissions: and Nearby BMLWE -
e Grievances based Annually o
T
on grievance e Continuous communiies
mechanism
e Leq, Lmax, Lmin, L90 Limit for Ambient Noise
dB(A) Near sensitive lliee\s/i?::enﬁo:nAreosur\?vi?E Annex 10 of MoE
Noise . Grievqnces' based Annually reecﬂeeprgrosrS and construction sites and BMLWE ]D(?e(?czyon 52/1 dated
on _grevance 9 near a main road : 50-
mechanism 60 dB
Pre-commissioning
baseline fo be
established by  300-m from
Fecal coliforms Confractor prior fo | coastline and near MAP/MEDPOL
operation of | sensitive 100 parts/100 mL BMLWE UNEP
pretreatment plant receptors/bathing WHO
locations
Every 3 months during
operation
Table 2-4
Sea water PH. Temperature, o durin e Environmental
dissolved Oxygen, v 9 Outfall pipe Limit Values (ELV) for ~ BMLWE Decision 8/1 of 2001
Suspended solids operation of phase 2 Wastewater to be
Discharged
BOD, COD, Ammonia, * Every? mor;fhshdurin]g Table 2-4
i operafion of phase 1, Environmental
Phosphote, N|’rrqte, and monthly during the = Discharged effluent | |. . Decision 8/1 of 2001
Cyanides, Tannins, - . Limit Values (ELV) for BMLWE
operation of phase 2 at the Outfall pipe 1G 19/7
Surfactant, Phenols, o4 | f Wastewater to be
Alkalinity . samples per year for Disch d
BOD testing Ischarge
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EIA REPORT EXECUTIVE SUMMARY
itori Standards/Guidelines ituti
Impacts Parameters to Monitor Frequency! Monltc‘mn? . . Inshtuhc.)ngl MoE Ref.
Location National/International® = Responsibility
Metal Table 2-4
etals: . .
Every 6 months during . Environmental
Al Bo, .Cd’ cr, CU.’ Fe. operation of phase 2 Discharged eff!uenf Limit Values (ELV) for BMLWE Decision 8/1 of 2001
Pb, K, Si, Mn, Mo, Ni, Se, at the Outfall pipe
va, In, Hg Wastewater to be
Discharged
Visually inspect the
pumps and pipes for
i any blockage of the
f;:;:lfen‘rol ou‘ﬁe’r end ’r% prevent Monthly Pumping stations - MoEW/ BMLWE @ -
flood and overflow.
Visually
e Electricity bills . .
Energy « Fuel bills and fuel Pumping Stafions
Resources quantities Monthly MBBR - BMLWE -
consumption follow
up
jo- GRM
Socio- , Continuous - - MOEW/ BMLWE
economic (check Appendix )
e Use of PPE by staff
e Accidental Releases = Records, accidental
Health & * Records of Training  releases: monfhly and Pumping stations - MOEW/ BMLWE -
Safety e Incidence ang Uponincidents
occurrence

cause of Incidents
and action taken
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1. INTRODUCTION

1.1 SHORT DESCRIPTION OF PROJECT

As part of the overall Greater Beirut Northern Area (GBNA) Wastewater Project is the
construction of the Daoura-Burj Hammoud Wastewater Treatment Plant (WWTP), which will
complement the existing Al - Ghadir wastewater pretreatment plant by serving the northern
sections of the city of Beirut, parts of the Baabda Caza, and the Metn Caza (up to an elevation
of 800 m asl as per the general master plan devised by MoEW). The approximate coordinates
of the proposed site are 33.902187°N and 35.544602°E.

The project will be built over two phases, the first being the pretreatment headworks, and the
second phase adding primary and secondary wastewater and sludge tfreatment. The scope
of this EIA study cover both phases but with more focus on the first phase of the project for
which the design was finalized and which will be constructed over an area of 19,000 m2 and
is expected once operational to provide a pretreatment capacity of around 227,500 m3 of

wastewater per day.

1.2 PROJECT PROPONENT

The Council for Development and Reconstruction (CDR) was established through Decree No.
5 dated 31st January 1977. The responsibilities of the CDR were defined into three main tasks:
1) developing and implementing a plan and a tfime schedule for the resumption of
reconstruction and of development, 2) guaranteeing the funding of presented projects, and
3) supervising their execution and utilization by contributing to the process of rehabilitation of
public institutions; thus enabling it fo assume responsibility for the execution of a number of

projects under the supervision of the Council of Ministers.

The CDR has been working since 1992 in the wastewater management field and developed
a strategy to address the problem of pollution and wastewater disposal throughout the
country, as the Lebanese Government has been working on completing and organizing the

public service in the wastewater sector.

The Contract (#20375) was signed on December 31st, 2018; this contract entails conducting
and EIA study for the project to be submitted to MoE for approval in the process of project

licensing and prior to its commencement.

On the other hand, the Beirut and Mount Lebanon Water Establishment (BMLWE), which is the
project beneficiary, shall be responsible for the operation and maintenance of the project

once commissioned by CDR.
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1.3 EIA PrRACTITIONER; ELARD

ELARD is a highly specialized consulting firm that employs professionals in the field of applied
earth and environmental sciences, including solid waste management, water resources
management and development, water and wastewater treatment, pollution containment
and abatement, environmental policy development and institutional strengthening. ELARD
focuses on providing assistance to private developers, industries and public agencies in finding
cost effective solutions for highly specialized and complex problems related to the

management of earth resources, and the protection of the environment.

Founded in Beirut, Lebanon 1996, the firm quickly expanded to become one of the leading
environment and water resources management consulting firms in the region, offering its
services in the Middle East, the Gulf, Africa, and beyond. With established offices in Lebanon,
Syria, the Emirates, Libya and Iraq, field offices are opened on an as-needed basis, as was the

case in Pakistan for an extensive groundwater resource assessment project.

ELARD has accumulated hands-on experience in preparing Environmental Impact
Assessments  (EIAs) and Environmental Baseline Surveys (EBS) related to the
development/construction sector, the industrial sector, infrastructure including wastewater
tfreatment plants and the oil and gas sector (onshore seismic, well exploration and drilling

operations, oil refining, among others).

ELARD has gained vast experience in the establishment of objective-oriented, cost-effective
and practical Environmental Management Plans/Procedures tailored to the local settings of
each individual project context, project proponent’s own health, safety and environmental

policies and international guidelines and codes of practice.

ELARD is an accredited EIA practitioner in Lebanon and is eligible to submit EIA reports for

approval by the Ministry of Environment (MoE) as per the local legislation.

1.4 CONTACT DETAILS

Contact details of the proponent and environmental consultant of the project are presented
in Tablel-1.

Table1-1 Contact Details

The Council for Development and Reconstruction
(CDR)

Tallet Al Serail, Riad El Solh, Beirut — Lebbanon
+961-1-980096

Project Proponent

ELARD

e Amaret Chalhoub - Zalka Highway
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Fallas Building - 3rd Floor - Lebanon
Ricardo Khoury — Project Director
+961-1-888 305, Fax : +961-1-896 793

Email: rkhoury@elard-group.com

1.5 EIA OBJECTIVE

The objectives of this EIA study are to:

Identify all applicable Lebanese national legislation, policies, standards and
international treaties, agreements, standards and guidelines and regulatory

environmental requirements for the Project;
Provide a detailed description of all project activities;

Describe the existing environmental baseline conditions of the study area covering the
physical, biological, and socio-economic elements likely to be affected by the

proposed Project activities;

Identify the nature and extent of any significant potential environmental and social
impacts of project activities, be they positive (beneficial) or negative (adverse),
temporary or permanent. This shall include routfine (planned) operatfions and non
routine/ accidental (unplanned) events;

Identify any significant cumulative impacts related to the Project;

Propose appropriate mitigation measures to minimize the significance of the identified
negative impacts and enhance positive impacts;

Identify any residual impacts following the application of mitigation measures; and

Identify, assess and specify methods, measures and standards to be included in the
detailed design, operation and handover of the Project, which are necessary to
mitigate these impacts and reduce them to acceptable levels.

1.6 BRIEF DESCRIPTION OF STUDY METHODOLOGY

In this section, the main topics that were developed as part of the EIA process are infroduced.

In each sub-section (representing main chapters in the ensuing EIA report), available

information is first presented followed by proposed methods to fill information gaps. Main

impact categories to be assessed are also listed, along with the proposed assessment

methodologies and potential mitigation measures. Project alternatives to be analyzed are

finally proposed and briefly discussed.

In preparing this report, the following methodology was followed:

Consideration of key regulatory documents, including the EIA decree and relevant

national and international environmental standards;
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o Asite reconnaissance visit to the Project Areq;

¢ Initial research on potential impacts of key features of the project;

¢ Identfification of sensitive receptors around the Project Site;

¢ Undertaking public hearing sessions with affected stakeholders; and

e Acquisition of zoning maps and land/plot ownership certificates related to the Project.
1.7 REFERENCE TO OUTCOMES OF THE SCOPING PROCESS WITH MOE

The scoping report was submitted to MoE on August 28, 2019 and registered under MoE No.
3998/B201? and CDR No. 3958/1.

The EIA report took into consideration the comments provided by the MoE during the Scoping
phase; MoE's feedback on the project’s Scoping report can be found in Appendix Al. The

concerns of MoE are addressed in the EIA report as per Table 1-2.
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Table 1-2

INTRODUCTION

Clarifications relating to the MoE’s Comments on the Scoping Report

Section
MoE comments dated 30/09/2019

Required for completion

Justification

Response/Clarification

The EIA report should include
the assessment of all phases of
the project (sludge treatment

Page 8 of the report states that the
EIA will cover Phase 1 of the project

This EIA has focused on the impacts of operating the
pre-treatment plant which is the worst case scenario;
once the secondary treatment is operated, a
secondary freated effluent will be discharged into the
outfalls which will significantly improve the performance
of the plant and further reduce environmental impacts;
the OCU and odor assessment (Appendix H in the EIA

Objectives from ~ the - primary —and 00 G will not cover Phase 2 due | Report) is already considered for the full plant (OCU
secondary  freatment)  fo o etion funding operating at full capacity); additional aspects would be
ensure the Comp"c,’”ce O,f the constraints. related mostly to sludge generation and energy
freated effluent with nohonol consumption/air emissions; identification of best
standards and regulations alternative for sludge management will be assessed in

the feasibility study and EIA currently being conducted.
Nevertheless this EIA study covers both phases of the
project.
Please refer to Section 2 of the EIA report which includes
information of the following:
° Clgorly specify the Iegol - Relevant national environmental legislations to

arficles or_wd regulations the project (Subsection 2.3.1)

that are directly relevant . .

to the project, specifically - Releyom national envyronmem‘ol . sfor'wdlords

those relating to relohng' fo wosfenger discharge, air emissions,

Regulatory environmental  standards and noise (Subsection 2.3.2)

and and requirements. The report generally specifies the - In’rerno’fipnol treaties and ogreemenfs signed

Institutional o Specify the absent legal = legal texts relevant to the project. and ratified by Lebanon for the protection of the

Framework regulations on a national environment,  specifically the Barcelona

scale, and specify the
regional and international
regulations that will be
referred to based on a
scientific comparison.

Convention (Subsection 2.4.1)

- Relevant international standards and guidelines
which are absent in Lebanon and that conftrol
the generation of odors (WHO and US EPA), as
well as thresholds for safe bathing waters as per
the Mediterranean Action Plan
(MAP)/MEDPOL/UNEP/WHO (Subsection 2.4.2)

PREPARED BY ELARD



DAOURA-BURJ HAMMOUD WASTEWATER TREATMENT PLANT

CDR

EIA REPORT

INTRODUCTION

Section

Required for completion

Justification

Response/Clarification

Public
Participation

Clarify  this issue and
conduct a public
participation during the
EIA phase

The report mentioned that the
public participation was
attended by the Union of
Municipalities of Bcharreh, while
no attendees represented the
MoE, the Caza of Aley or Baaba
(or municipalities from those
cazas)

The announcement of the public consultation meeting
was advertised on two natfional newspapers, and thus
can get the attention of interested parties from all over
Lebanon.

On the other hand, the Qaemmagam of El Metn, the
Union of municipalities of EI Metn, Municipality of Burj
Hammoud, Municipality of Beirut, and the Governor of
Beirut which are the direct stakeholders affected by the
project since the wastewater to be conveyed fo the
proposed freatment plant will primarily originate from
these localities.

Parts of the Baabda Caza will only be connected to the
proposed prefreatment plant, while the Aley Caza will
not. However, the Governor of Mount Lebanon was
invited to the consultation meeting.

Description of
the Proposed
Project

Specify the coverage
area of the project
(including served

population and cadastral
zones) using a map and a
clear table, while also
identifying the current
areas served.

State the specifications of
the ouftfall/overflow pipes
and the rehabilitation
activities to be conducted
in the EIA report and
compare them torelevant
references based on
relevant scientific criteria

Consider the location and
area of the proposed
project in Phase 1 and 2.
(including sludge
freatment)

Page 9 of the report mentioned
that the proposed project will
treat 227,500 m3 of wastewater
per day.

Page 9 of the report mentioned
conveying the wastewater
effluent to the existing sea
outfalls

Page 11 of the report mentioned
the location and area of the
proposed project.

Please refer to Section 4

Please refer to the Subsections 4.4.7 and 4.5.1 in the EIA
report forinformation about the sea outfalls and planned
activities for their renabilitation.

Appendix K in the EIA report also includes further
information about the current status of the existing sea
outfalls.

The proposed pretreatment headworks plant will be
constructed on a reclaimed land after the removal of
the Burj Hammoud dumpsite. The pretreatment
headworks plant will be constructed over an area of
19,000 m2, however the total area required for the
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Section

Required for completion

Include the specifications
of the proposed odor
confrol unit, including a
map  that  shows its
concenfrations

Itisimportant fo select one
specific option for the
management  of  solid
waste generated from the
proposed project during
Phase 1 and 2 including
an analysis of alternatives.
Additionally specify the
mechanism of
implementation within
and beyond the project.

Identify the specifications
of each generatfor to be
ufilized for the project.

Justification

Page 15 of the report mentioned
that the pumping station will be
equipped with an odor confrol
unit.

Page 15 of the report mentioned
the option of freafing the
generated solid waste from
Phase 1, in addition to pumping
the treated effluent to the sea
outfall in case the flow rate does
not exceed 5.2 m3/s.

Page 17 of the report mentioned
the total capacity of the
generators.

Response/Clarification

construction of complete WWTP (phase 1 and 2
combined) is 65,000 m2 as presented in Subsection 4.3 of
the EIA Report.

Please refer to Subsection 4.4.8 and Appendix H of the
EIA Report.

During phase 1 of the project no sludge will be
generated. Solid waste generated during this phase will
mainly include process waste from screens and from
grit/grease removal. The management practices for
such collected waste are mentioned in Section 8 of the
EIA Report.

As for the waste that will be generated as part of Phase
2, the feasibility study and EIA being prepared will
definitely take into consideration assessing alternatives
for implementing the best waste management option.
This EIA identifies two environmentally feasible options for
the disposal of dewatered sludge: disposal as soil cover
in landfills and on-site incineration.

For Phase 1, four generators will be used during the
operation phase, each with a capacity of 1,600 KVA.

Description of
the
Environment

State the scientific
references used for the
description of the
surrounding environment
(e.g. marine
environment), including
specifying the quality of
sea water using data

The report mentioned the
surrounding environment of the
project

Please refer to Section 10
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Section Required for completion Justification Response/Clarification
published by the National
Center for Marine
Sciences
The following aspects were excluded from the
study:
Soil and Groundwater Quality: Although the
overall project willimprove and protect the soil
and groundwater quality in the areas covered,
however the construction and operation of the
proposed project will not affect the soil and
e Explain the reasoning groundwater is situated over a reclaimed land
behind excluding on the shoreline of the Mediterranean Sea, and
certain aspects from there are no down gradient wells.
the studly. Terrestrial Ecology: The project will be located
Potential e Assess  qualitatively ) over a reclaimed land that is environmentally
- - Page 42 of the report mentioned the . : S .
Enwronmenfgl onq quantitatively the aspects that will be excluded from dgtgnorofed vyﬂh very .Iow biodiversity and
And Social environmental the studly minimal terrestrial ecological value.
Impacts impacts of the project Archeology: the study area is located on a
e Consider the potential recently reclaimed land.
environmental
impacts of the project . .
in allits phases, Please refer to Section 6, Appendix G and H of
the EIA Report that present a detailed
qualitative and quantitative impact assessment
of the project.
The feasibility study and EIA being prepared will
take intfo consideration assessing the potential
impact arising from Phase 2 of the project.
e Include a detailed
comparison table h + I H d 1h
' between the different € report generally mentioned fhe Please refer to Section 7 of the EIA report for the
Anoly5|s. of options and the analysis of alternatives for odor analysis of alternatives of the project.
Alternatives control, sea outfall, and waste
selected one based
S management.
on scientific
references.
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Section

Required for completion

Justification Response/Clarification

Consider the
alternatives available
for all phases on the
proposed project

Analyze the
alternative options for
sludge management

Environmental
Management
Plan

It is important to
develop a detailed
and comprehensive
EMP that considers all
phases of the project
including sea outfall
rehabilitation
activities and sludge
freatment.

e Please refer to Section 8 of the EIA report for the

The report included a general EMP. EMP for Phase 1 of the project.
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1.8 REFERENCE TO OUTCOMES OF THE EIA PROCESS WITH MOE

The EIA report was submifted to MoE on September 24, 2019 and registered under MoE No.
3998/B2019,

This final EIA report took into consideration the comments provided by the MoE during the EIA
phase; MoE's feedback on the project’s EIA report can be found in Appendix A2. The

concerns of MoE are addressed in the EIA report as per Table 1-3.
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Table 1-3 Clarifications relating to the MoE’'s Comments on the EIA Report

Section Required for completion Justification Response/Clarification
MoE comments dated 12/11/2019

Reformulate the Executive summary based @ The report including all its sections Please refer to the revised Executive Summary
) on the below comments needs to be modified
Executive Summary
Define the master plan results based on the | In page 1 of the report, it is stated Please refer to Section 4 which presents the
project scope and the villages that will be that the project will be coverage area map and the administrative
connected to the WWTP, and the implemented in accordance with areas that will be connected to the WWTP.
coverage percentage of the Sewage the general master plan
network devised by MoEW
Comply with the principles of Barcelona In page 3 of the report, it is stated One of the main outcomes of this project is to
Convention on the required treatment level = that several legislations, national, assist Lebanon in conforming with the
for residential areas that include more than ~ and infernational standards have requirements of the Barcelona Convention with
2,000 people been adopted in the report regards to reducing land based pollution
preparation sources (urban municipal sewage) reaching
Introduction the Mediterranean Sea.

As such, Phase 1 of the project will party reduce
sea pollution from municipal sewage by
discharging pretreated wastewater into the sea
via the outfall (for diffusion).

Phase 2 on the other hand should comply with
the requirements of the Barcelona Convention
since the wastewater will undergo secondary
tfreatment before discharge, greatly reducing
sea pollution from this point source.

Regulatory and Include this Decree Table 2-2 did not include the Please refer to the revised Table 2-2
institutional Hazardous waste management Summary of Relevant Environmental
framework Decree Legislations
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Section

Public consultation

Required for completion

Comply with the content of Decision IG
19/7 about the required treatment level for
residential areas with more than 2,000
people

Clarify the used standard and why it was
adopted, while taking into consideration
other parameters (e.g. VOCs)

Include Seawater quality standards in the
report, (for all relevant parameters) by
relying on international standards.

Use environmental standards for generators
with capacities more than 500 KVA which
are mentioned in MoE Decision 8/1 -2001

Clarify how this number was calculated,
and commit the design of the plant to fit
this size

Justification

In page 14 of the report, the
Barcelona Convention is mentioned
as one of the relevant treaties

Page 15 of the report includes the
concentrations of H2S, and
Ammonica

The report included the Coliform
parameter only for seawater quality

Page 33 of the report states the
capacity of the four generators is
1,600 KVA, while in page 12 the
standards are for generators with a
capacity of 500 mg/m3

Page 19 of the report states that the
plant is to treat 227,500 m3

Response/Clarification

Regulates the amount of BODS in wastewater
discharged in the seawater.

Stipulates that all cities having a population
greater than 2,000 must have their wastewater
collected and undergo secondary freatment
before discharged into the environment.

Sets the guidelines for monitoring WWTP effluent
discharges to verify compliance.

It is sufficient to confrol hydrogen sulfide since
other constituents would be at much lesser
concentrations and that is why hydrogen
sulfide is targeted for control during Phase 1 of
the project. NHs has also been assessed and
found noft to be a limiting factor too.

The coliform parameter was used since it is an
important parameter that indicates seawater
pollution with regards to safe recreational water
environments. The standards used are meant to
support the dispersion modeling shown in
Appendix G.

Please refer to the revised standards in 2.3.2.2

There are no available field data concerning
wastewater production (flows) from the
catchment area and the characteristics of the
wastewater, which have been derived by a
consistent sampling and analysis program.
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Section

Description of
proposed project

Required for completion

Hold public consultation fo inform the
public on all project components, in
accordance with Decree 8633/2012

Adopted options should be set in
accordance with the current situation

Respond to the comments in the adjusted
ElA report

Generally clarify each component of the
layout

Justification

In the report it is stated that the
public consultation was only for the
scoping phase, and that the report
will be discussed with the relevant
stakeholders, particularly the mayor
of Burj Haommoud Municipality

Page 20 of the report states the
possibility of reusing treated water

The executive committee report,
dated 30,9,2019, issued comments
that should be added within the EIA
report

Page 27 of the report includes the
project layout

Response/Clarification

For the purpose of this study, an estimate for the
population served as well as typical wastewater
characteristics for the area have been
provided by the Ministry of Energy and Water
Master Plan (MoOEW).

The water consumption by 1PE is considered to
be around 200 m3/d/PE.

The wastewater flow produced by 1PE is
estimated to be 162.5 m3/d/PE.

When these figures are multiplied by the
population, we get the average flow rates
(Qin) shown in Table 4-1 in Section 4.4.

ELARD is currently in contact with the
Municipality of Burf Hammoud fo set a date for
a second public consultation session. This is
being complicated by the current situation in
the country. As soon as the consultation is held,
a separate public consultation report will be
submitted fo MoE.

This issue was noted as part of the discussion
that was raised during the scoping phase
public consultation meeting. The EIA report
studied the feasible options that can be
applied in the current situation.

Please refer to Table 1-2 that lists the responses
fo comments issued by MoE on the scoping
report.

Please refer to the information presented in
Section 4.4
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Section Required for completion Justification Response/Clarification

Description of the
surrounding

Clearly identfify the timeline for the
implementation and operation of the 2
project phases including all it components
(Including the rehabilitation of the pumping
stations, and outfalls, and network
construction.....), and it is important fo
include all relevant legal documents, and
the estimated cost for the construction of
the different components

Show how efficient are the outfall pipes,
and how compatible they are with the
suggested plant and daily flow, with
reliance on scientific references

Specify the references and data used to
determine the seawater quality with the
project scope (For example, data from the
National Centre for Marine Sciences)

In the report it is stated that the
project will be implemented over
two phases

The report states that two outfalls
are available for the wastewater
discharge

It was stated on page 54 that the
biological environment surrounding
the environment was deteriorated

Please refer to Section 4

Section 4.4.1.7 presents a brief summary of the
existing sea outfalls and the rehabilitation works
needed for each.

The full report by EDTO regarding the
assessment and rehabilitation works needed for
the sea outfalls is presented in Appendix K.

The existing industries in the project area and
the untreated wastewater that is currently
being discharged to the seawater are the main
causes of the deteriorated seawater quality.

In addition, information about the biological
marine environment were faken from the EIA
for the Daoura Burf Hammoud WWTP that was
developed in 2003. Part of the Information was
also based on data presented in the CANA-

Environment CNRS Report 2015.
Specify the current situation of the Burj Page 55 of the report states that the | As per information provided by CDR, the Burj
Hammoud- Jdaideh Landfill for the solid waste management is Hammoud landfill has already reached its
remaining operation phase and closing operated by RAMCO where the maximum capacity and at this stage the landfill
date of the landfill waste is sorted atf the Karentina is being capped. At the time being collected
facility and landfilled in the Burj waste is currently disposed of at the Jdeideh
Hammoud- Jdaideh Landil landfill. Expanding the capacity of the Burj
Hammoud-Jdeideh landfill is possible by
reclaiming land situated between the two
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Section Required for completion Justification Response/Clarification
landfills (if approved by the Council of
Ministers).

To be clarified The report did not include how A mitigation measure to be adopted is for
industrial waste and waste municipalities and MoE to play an important
generated from health related role in monitoring industrial and healthcare
facilities are being managed, which  establishments within their juridical boundaries.
can have a directimpact on the Such establishment must not discharge non-
project municipal wastewater into the sewage network

unless pretreated onsite first and the effluent
discharge has to comply with the requirements
of ministerial decision No. 539/1-2015 and
decision No. 540-1/2015, related to compliance
deadlines.

Additionally Odor control must also be
mitigated from these sources to reduce the
cumulative impacts.

e Use unified measurement units for HaS, Pages 64-68 of the reportinclude an = e  The threshold H2S concentration that was
and it is important to include the used analysis of H2S gas on the used in odor generation modelling study
reference to determine the standards in =~ surrounding environment was based on WHO Standards as
comparison to the standards from MoE presented in Section 2.4.2.

Decision 8/1-2001 e Itis sufficient to control hydrogen sulfide

e Analyze the impact of other gases that since other constituents would be at much
are generated from the operation of lesser concentrations and that is why
the project on the surrounding hydrogen sulfide is targeted for control

Potential environment (VOC, Ammonia, ....) during Phase 1 of the project. NHs has also
Environmental been assessed and given the nature of the
Impacts of the influent wastewater NHs will not be a major
Project source of odors from the WWTP.

Clearly state the location of the landfill In the report it is stated that solid The landfill to be used is the Burj Hammoud-
waste generated from the Jdeideh Landfill
operation of the project will be
freated and disposed on at the
nearest sanitary certified landfill

Include in the report the environmental The report includes grit removal Collected grit from the WWTP shall be washed

impacts that are caused by grit removal activities then dewatered, and shall be classified for

throughout the report (when necessary) reuse or disposal based on its characteristics. If
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Section Required for completion Justification Response/Clarification
not handled and classified properly, the
collected poor-quality grit can lead to
additional surface water, groundwater, and soil
pollution.
Reconsider this section to include the The report includes analysis of Please refer to the revised Impact assessment
environmental impacts from the various environmental impact assessment of the project which includes the major impacts
phases and components of the project from the first phase of the project caused by the operation of Phase 2 of the
(pre-treatment) WWTP in addition to the detailed impacts
assessment of Phase 1.
Specify the used reference in the analysis Page 92 of the report includes a Please refer to Section 10 for the references
of technologies table that compare the different used in the EIA report.
technologies used for the conftrol of
odors that are generated from the
. project
Analysis of Please refer to Section 7.5

alternatives

Environmental
Management Plant

Identify alternatives for the management of
sludge, taking into consideration the CDR's
Guidelines dated 2003

Identify alternatives for solid waste disposal,
including all types of solid waste, and
adopt solutions that can be implemented

It is important to enlist a detailed inclusive,
specific, and comprehensive EMP, which
can be monitored and measured, and
which should include details for all
necessary and required measurements. The
EMP should consider all the project phases,
the rehabilitation of the outfalls, sludge
tfreatment, and all the previous notes

Not included in the report

Refer to page 94 of the report about
waste disposal

The report included a general EMP,
and it was noficed that some
general measures were included,
while measures will be prepared
and developed at a later stage

Please refer to Section 7.4

Please refer to Section 8.2 for the revised EMP
for Phase 1 and Phase 2 of the project.
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1.9 REFERRAL TO COMMITMENT LETTER BY PROJECT OWNER/LEGAL REPRESENTATIVE

The project proponent will sign a commitment letter as required in MoE Decision No. 261/1
dated 12/06/2015 to abide by all measures proposed in the EIA. A copy of the signed

commitment letter will be provided once the EIA report is approved by the MoE.
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2. REGULATORY AND INSTITUTIONAL FRAMEWORK

2.1 INTRODUCTION

This chapter presents an overview of public and private institutional stakeholders concerned with
the project, as well as applicable legislation, policies, standards and international treaties and

agreements setting the regulatory environmental requirements associated with the project.

The objective is to ensure compliance not only with the Lebanese environmental laws and
regulations, but also with the relevant international agreements of which Lebanon is signatory and

to observe non-statutory corporate standards and good practice guidance.
2.2 INSTITUTIONAL FRAMEWORK RELEVANT TO THE PROTECTION OF THE ENVIRONMENT

Table 2-1 lists the main institutions concerned with the protection of the environment with relevance
to the project implementation.

Table 2-1 Public Administrations Concerned with the Protection of the Environment and the
Project's Implementation

Public Administration Prerogatives

Ministry of Environment = MoE is the national competent authority responsible for the protection of the
(MoE) environment in Lebanon.

MoE is responsible for reviewing the Environmental Impact Assessment report and
for issuing the conditions for approval of the Project. Upon approval of the EIA,
MoE is responsible to enforce and supervise the implementation of the EMP.

Ministry of Energy and = MoEW monitors surface and groundwater quality. It also estimates water needs

Water (MoEW) and uses in all regions, and identifies the conditions and systems needed for
surface and groundwater exploitation. It then develops the schemes for
distribution of water (drinking and irrigation).

MOoEW is also responsible for the design and execution of wastewater networks,
freatment plants, outfalls, etc.; giving opinion on wastewater treatment projects
executed by municipalities; and organizing the subconfracting operation,
specifications and expropriation procedures in cooperation with the Service of
Expropriation and Water Rights.

Ministry of Public Works = MoPWT is responsible for the public maritime domain
and Transport (MoPWT)

Ministry of Public MoPH is responsible for safeguarding and improving public health through setting
Health (MoPH) allowable levels for contaminants in water, inspecting and profecting water
resources, especially groundwater reservoirs.

Ministry of Interior and MolIM stops all kinds of infractions and violations, and oversees local authorities’
Municipalities (MoIM) affairs and operations.

Council for The CDR is engaged in all phases of project implementation from planning,
Reconstruction and feasibility analysis, detailed design, bidding, expropriation, execution, operation
Development (CDR) and maintenance of most public facilities and projects.

Beirut and Mount It is a semi-autonomous public institution having the responsibility of exploitation
Lebanon Water of both the network and the equipment for providing drinking water and those

Establishment (BMLWE) = for wastewater collection, as well as for their maintenance and renewal. Will be
responsible for the operation of the wastewater tfreatment plant.
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Public Administration Prerogatives
Municipality of Burj Municipalities represent the level of local government with legal status, financial
Hammoud, and the and administrative independence, which exercises powers and responsibilities

Union of Municipalities = over the territory it is granted by law.

of Metn The municipality manages complaints from local residents and may be involved
if complaints are received during Project implementation. It is also in charge of
roads, parks and public places, local urban planning (in coordination with DGUP),
as well as solid waste management within its jurisdictions.

At aregionallevel, the Governorate of Mount Lebanon and the Qaemmagam of Matn Caza have
direct responsibilities relating to the project and to its environment.

In addition to the above-mentioned public stakeholders, several local stakeholders are affected
by and play a role in the construction and/or operation of the project. These include:

e Owners of the nearby land parcels;
¢ Owners and operators of adjacent industries; and

e The local community and NGOs;
2.3 RELEVANT REGULATIONS AND STANDARDS
2.3.1 National Legislative Framework for Environmental Protection

This section describes the most relevant and pertinent national legislations related to the
Environment in general and to the wastewater management sector in Lebanon in particular.

Table 2-2 presents an overview of the main environmental legislations relevant to the project; these
legislations are listed in reverse chronological order.
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Table 2-2 Summary of Relevant Environmental Legislations
Law / Decree Year Ref-erence Relevant Provisions
Entity
Decree 5606 2019  CoM wgstdeecree specifies the principles of management (sorting, storage, transport, and disposal) of hazardous
Law 80 2018  Parliament Integrote.d Splld Waste Management Law - sefs the framework for Infegrated Solid Waste Management based
on the principles of Law 444/2002.
Framework law for the protection of air quality, in particular Article 24:
Law 78 2018 | Parliament | Establishments that produce unpleasant or harmful odors shall comply with environmental regulations by
applying best available technologies and keeping a set minimum distance away from inhabited areacs.
The new Water Law in Lebanon covers the following: Master plan for water resources and water basins,
. preserving the quality of water, financial regulations of the water sector, sanitation, compensation for
Law 77 2018 | Parliament - : . .
pollution, management of public water utilities, addressing natural hazards that can affect the water sector,
and violations and penalties.
Memo 9/1 2017 MoE Prohibits the discharge of wastewater info bottomless wells
Decree 3989 2016 CoM Dem_gno‘non of an Environmental Pohcg .Deportmer_'mlt w;’rhm the . MIHISTFY of Environment to regulate
environmental crimes and enforce penalties; and specification of their organization and mandates.
Decree 3057 2016 CoM Defines and regulates the procedures followed by the DGA for the preventive and rescue excavations.
Decision 1 2016 CoM Allocating reclaimed land to the construction of public facilities (Wastewater Treatment Plant)
Decision 261/1 2015 MoE Procedures for review of scoping reports and EIA reports
Circular 6/1 2015 MoE Defining EIA and IEE review fees and bank guarantees.
Law 251 2014 CoM Establishing an Environmental Prosecutor.
Decree 8157 2012 CoM Establishing the National Council for the Environment and specifying its mandates and organization.
Sets the EIA Procedures. It is under the Framework of the Environmental Law. It sfipulates the EIA procedures
Decree 8633 2012 CoM . . . ;
and regulations related to all development Projects that have a potential impact on the environment.
Decree 8213 2012 CoM Strategic Environmental Assessment of Policies, Plans and Programs in the public sector.
Decree 2275 2009 CoM Application Decree on the organization and mandates of the MoE, its divisions and departments.

Law on the Organization of the Ministry of Environment. The Law gives the Ministry of Environment the
Law 690 2005 @ Parliament @ prerogative to set the standards and norms for the protection of coastal zone, river beds and different water
resources taking into account the protection of the environment and the conservation of its natural resources.
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Law / Decree

Decree 11802

Law 444

Decision 8/1

Law 221

Decision 52/1

Law 58

Law 64/88

Decree-Law 69

Law 118

Year

2004

2002

2001

2000

1996

1991

1988

1983

1977

Reference
Entity

CoM

Parliament

MoE

Parliament

MoE

Parliament

Parliament

CoM

Parliament

Relevant Provisions

Provides the general regulations for the prevention of occupational hazards and accidents, and the
promotion of health and safety in all enterprises subject to the Labor Law

Sets the framework for environmental protection. Provides the principles and rules for protecting different
environmental matrices (air, water, sail...) from pollution with wastewater, hazardous wastes, chemicals, and
noise, etc.; and specifies the penalties for violating environmental laws.

e Section 1 (Basic Principles and General Provision)
e Section 2 (Organization of Environmental Protection), paragraph 4 (Environmental Monitoring Mechanisms)

e Section 3 (Environmental Information System and Participation in Environmental Management and
Protection)

e Section 4 (Environmental Impact Assessment)
e Section 5 (Environmental Protection)
e Section 6 (Responsibilities and Sanctions)

National Standards for Environmental Quality (NSEQ)

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

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

Sets the regulatory framework for the management of the water sector in Lebanon, and specifies the roles
and responsibilities of the Ministry of Energy and Water and the water establishments in Lebanon which include
the design and execution of wastewater infrastructure projects as well as their operation and maintenance.

Specifying the National Standards for Environmental Quality (NSEQ) and the Environmental Limit Values (ELVs)
for air, water, and noise:
e Section 10 (Noise Standards)

e Section 14 (Ambient Air Quality standards)
Expropriation law which was modified later on by the Law enacted on 12/08/2006.

Environmental protection against hazardous waste that could harm air, water, biodiversity, soil, and people;
states fines for activities that result in pollution and hazards to the environment and public health.

e Table 1 (specifies hazardous substances and non-hazardous waste).
Decree-law on urban planning.

e Article 74: License for digging roads to extend public water pipes
e Arficle 51: Regulate traffic and public transport
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Reference

Entity Relevant Provisions

Law / Decree Year

Protection against pollution from solid and liquid waste (prohibiting the digging of wells for the disposal of raw
Decree 8735 1974 CoM sewage, banning sewage infiltration from septic tanks and the use of untreated sewage for the irrigation of
vegetables and some fruit tfrees), and assigning solid waste management to municipalities.

Law 973/74 1974 = Parliament @ Relating to solid waste pollution; followed by application Decree No. 8735.

Provides guidelines related to Wastewater Management and Disposal; related to the pollution caused by the
Decree 2761 1933 CoM discharge of liquid waste, emphasizes the prohibition of direct or indirect wastewater discharges and waste
disposal info water streams.

D | 161 1932 CoM Mandates the establishment of buffer zones for the protection of all surface and groundwater resources from
ecree law 16 any type of activity/potential source of pollution. Requirements for buffering are found in Decision 320/26.

Decision 320 1926 MoE Related to the protection and use of water bodies belonging to the public domain.
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2.3.2 Relevant National Standards for Environmental Protection

The main legislative texts that stipulate environmental standards in Lebanon are listed in
Table2-3. National emission and discharge standards were established by the Ministry of
Environment (MoE) in Decision 52/1 dated 1996 and later in the Ministerial Decision 8/1 dated
2001. In case some required standards for the assessment are missing in the national legislation,
then international standards will be used, particularly those issued by the International Finance
Corporation (IFC) of the World Bank and the World Health Organization (WHO).

Table2-3 Relevant National Environmental Standards
RELEVANT STANDARDS
Ministerial Decision No. 29/7/1996 Environmental Quality Standards & Criteria for Air, Noise,
52/1, MoE Water and Soil
Ministerial Decision No. 30/1/2001 Updates/replaces Decision 52/1 by developing National
8/1, MoE Standards for Environmental Quality (NSEQ) related to air

pollutants and liquid waste emitted from classified
establishment intfo receiving water bodies.

2.3.2.1 Wastewater Discharge

The Environmental Limit Values (ELV) for wastewater to be discharged the sea according to
the MoE Decision 8/1 of 2001 are summarized in Table 2-4. These are mostly applicable to

Phase 2 of the project.

Table 2-4 Environmental Limit Values (ELV) for Wastewater to be Discharged

MAXIMUM ALLOWABLE LIMITS FOR
RECEIVING WATER BODIES

SUBSTANCE

SEA
Color none
pH 6-9
Temperature 35°C
BOD (5 day,
20°C]) 25 mg/I
COD
(dichromate) 125 mg/!
Total Phosphorus 10 mg/I
Total Nitrogen! 30 mg/I
Suspended solids 60 mg/I
AOX 5

1 Sum of Kjeldahl-N(organic N + NH3),NO3-N, NO2-N
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SUBSTANCE

Detergents

Coliform
Bacteria 370 Cin
100 ml2

Salmonellae
Hydrocarbons
Phenol Index
Oil and grease

Total Organic
Carbon (TOC)

Ammonia (NH4*)
Silver (AQ)
Aluminum (Al )
Arsenic (As)
Barium (Ba)
Cadmium (Cd)
Cobalt (Co)

Chromium total
(Cr)

Hexavalent

Chromium  (Cr
V\+)

Copper fotal
(Cu)

Iron total (Fe)

Mercury total
(Ho)

Manganese
(Mn)

Nickel total (Ni)
Lead total (Pb)
Antimony (Sb)
Tin total (Sn)
Zinc total (Zn)
Active (Cl2)
Cyanides (CN-)
Fluorides (F)

MAXIMUM ALLOWABLE LIMITS FOR

RECEIVING WATER BODIES

SEA

3 mg/!

2,000

Absence
20 mg/I
0.3 mg/I
30 mg/I

75 mg/l

10 mg/I
0.1 mg/I
10 mg/I
0.1 mg/I
2 mg/!
0.2 mg/I
0.5 mg/I

2 mg/I

0.2 mg/I

1.5 mg/I
5mg/l

0.05 mg/I

1 mg/!

0.5 mg/I
0.5 mg/I
0.3mg/I
2 mg/I
5mg/l
1 mg/!
0.T1mg/I
25 mg/I

2 For discharges in close distance to bathing water, a stricter environmental limit value could be necessary
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MAXIMUM ALLOWABLE LIMITS FOR
RECEIVING WATER BODIES

SUBSTANCE
SEA
Nifrate (NO3) 90 mg/I
Phosphate
(PO4*) 5 mg/
Sulphate (SO4%) 1,000 mg/I
Sulphide (S%) 1 mg/!

Source: MoE, Decision 8/1, 2001

2.3.2.2 Air Quality

The general maximum allowable limit values for air pollutants from generators of capacity
below 0.5 MW according to Annex 1 of Decision 8/1, Table 3 (Group V) are presented in
Table 2-5.

Table 2-5 Maximum Allowable Limit Values for Generators with a
Capacity above 0.5 MW

Pollutant Maximum Allowable Value

O, Correction Factor 5%

Dust 250 mg/m3
CcO 800 mg/m3
NOx 4,000
SOx 3,000

According to the Decision 8/1, ELVs for a minimum stack height should to be kept for the
release of exhaust gases. This method can be used instead of applying the ELVs for generators.
This means that an operator of a plant can choose whether he meets the ELVs on one hand
or installs a capacity correlated stack height on the other hand to fulfill the demands on the
necessary dilution of the emissions. The formula for the determination of the stack height is: H=
h+ 0.2 VKVA

Where:
e H=Total stack height in meters
¢ h =Height of neighboring building in meters (within 50 m radius)

o KVA= Total generator capacity of the sef in kVA = kW, i.e. the total capacity which is
determined by the maximum fuel (energy) input

The minimum stack height is related to the following conditions:

1) Area of applicability: > 500 total generator capacity (kVA = kWj)
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Minimum height: 1 m + height of neighboring buildings in [m] (inside 50 m diameter

< 500 total generator capacity [kVA=kW]: 1 m + height of installation hall

2)
from the stack or the average building height in the neighborhood)
3) Minimum exhaust gas velocity: 15 m/s
4) More than one generator: total capacity
5)
2.3.2.3 Noise

The National maximum allowable noise levels according to Decision 52/1 is presented in

Table 2-6.
Table 2-4 Permissible Ambient Noise Levels in Selected Regions
Limit for Noise Level dB(A)
Region Type DAY TIME EVENING TIME NIGHT TIME
i (6 pom.-10 (10 p.m. -
(7a.m. - 6 p.m.) b.m.) 7a.m.)
Residential areas with some construction
sites or commercial activities or located near 50-60 45-55 40-50
aroad
Industrial areas including heavy industries 60-70 55-65 50-60
Residential areas within a city 45-55 40-50 45-35

24

2.4.1

International Agreements and Treaties

INTERNATIONAL AGREEMENTS, TREATIES, GUIDELINES AND STANDARDS

Lebanon has ratified 50 International Conventions (48 actually in force). Those treaties and

conventions which are most relevant to the proposed project activities are summarized

hereunder in Table 2-7.

Table 2-7 Ratified or Signed International Agreements
Agreement Objective Relevance To Project
1. To conserve biological
diversity;

. o R 2. To use biological diversity in a | Aims at the protection and
Cpnvenhon on Blol.og|co| Diversity, sustainable way; and | conservation of biodiversity
Rio ~de  Janeiro - 1992 3 15 share the benefits of during construction and
Ratified by Lebanon in 1994 biological diversity faily and  operation activities

equitably.
To achieve stabilization  of

The Framework Convention on
Climate Change, or Globadl
Warming Convention (UNFCCC)-
1992

Ratified by Lebanon in 1994

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

Reduce greenhouse gas

emissions from operation
and construction activities
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Agreement

The Kyoto Protocol - 1997
Ratified by Lebanon on 13/11/2006

Paris Agreement - Paris Climate
Conference (COP21), part of the
UNFCC - 2015.

Agreement Entered into force on
October 2016.

Signed by Lebanon in 2016. Not
yet Ratified

Vienna Convention for the
Protection of the Ozone Layer -
1985

Montreal Protocol on Ozone-
Depleting Substances - 1987 and its
amendments

Ratified by Lebanon between 1993
and 1999

Barcelona Convention:

Protocol for the Protection of the
Mediterranean Sea against
Pollution from Land-based
Sources-1980 (Signature in 1980
and accession in 1994)

Protocol Concerning Co-
operation in Combating Pollution
of the Mediterranean Sea by Oil
and Other Harmful Substances in
Cases of Emergency-1976 (Ratified
by Lebanonin 1977)

Convention for the Protection of
the Mediterranean Sea against

Objective

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

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

To establish binding
commitments by all parties to

make ‘“nationally determined
contributions” (NDCs), and to
pursue domestic measures

aimed at achieving them;

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

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

To extend a mechanism tfo
address  “loss and damage”
resulting from climate change;
and

To call for a new mechanism,
similar to the Clean Development
Mechanism under the Kyoto
Protocol, enabling  emission
reductions in one country fo be
counted tfoward another
country’s NDC.

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

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

To ensure protection of the
Mediterranean Sea and aquatic
species from effluent discharges
(solid/liquid waste)

Relevance To Project

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

To protect the coastal area

from uncontrolled
discharge and dumping

practices in the study area
which pose a threat to the

existing water resources
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Agreement

Pollution-1976 (Ratified by
Lebanonin 1977)

Convention on the Prevention of
Marine Pollution by Dumping of
Wastes and Other Matter-1972
(Signed by Lebanon in 1973)

International Labour Convention
No. 139, 120 and 136

Lebanon has
International Labor
(48 actually in force)

ratified 50
Conventions

UNEP (DEPI)/MED Decision IG 19/7
for the protection of the Marine
Environment and the coastal
region of the Mediterranean

Integrated Monitoring and
Assessment Programme (IMAP) of
the Mediterranean Sea and Coast.

It is integrated in the MAP and
Barcelona convention framework
and is in line with the EU Marine
Strategic Framework Directive and
the decisions of the Convention on
Biological Diversity (CBD)
regarding the ecosystem
approach and the Aichi targets.

Objective

To prevent vocational risks
ensuing from cancer causing
materials and tools

Deals with sanitation in offices

To protect workers against the
risks of infoxication ensuing from
benzene

Regional Plan on the reduction
of BODS from urban waste water
in the framework of the
implementation of Article 15 of
the LBS Protocol

Seven-step roadmap for the
management of human
activities in view of promoting
the sustainable use of seas and
coasts, and conserving marine
ecosystems and their sustainable
development.

Relevance To Project

Protects workers health and
ensures proper sanitation
and hygiene for base
camps, work environment
and offices

Regulates the amount of
BODS in wastewater
discharged in the seawater.

Stipulates that all cities
having a population
greater than 2,000 must
have their wastewater
collected and treated
before discharge into the
environment.

Sets the guidelines for
monitoring WWTP effluent
discharges fo verify
compliance.

To ensure the sustainable
use of sea and coast and
protect them from activities
that prohibit their
sustainable development.

2.4.2 Relevant International Guidelines and Standards

Odors from WWTPs are considered as a form of nuisance whereby several international

standards have been formulated with respect to threshold concentrations for ammonia and

hydrogen sulfide (H2S). The threshold concentration is the level at which the odor is detected

by the recipients and is considered annoying. Table 2-8 below presents the threshold

concentrations as recommended by the US EPA and the WHO. H2S is considered to be the

limiting factor for odor control as it would be generated in much larger concentrations than

any other odorous compound.
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Table 2-8 International Odor Threshold Concentrations
Hydrogen Sulfide Ammonia
Threshold Concentration png/ms ppm pg/ms ppm
US EPA 14 0.0013 100 0.14
WHO 75 0.0054 - -

On the other hand, maximum thresholds for fecal coliforms in bathing waters established by
the Mediterranean Action Plan (MAP)/MEDPOL/UNEP/WHO are used to assess the
performance of the outfalls. This threshold is 100 parts/100 ml. If dilution is sufficient to reduce
the incoming counts of millions to 100 parts within bathing areas, it is a good indicator o

demonstrate the effectiveness of the outfalls and diffusers.

The regional ELV on BoDs to be implemented as per the IG 19/7 is shown in Table 2-9.

Table 2-9 BOD Threshold Concentrations
ELV
Parameter Scope/Area Comments/ Provision
(mg/l O2)

Assuming a performance of
LBS Protocol Area <=50 reduction of the influent load of
70-90 % (secondary treatment)

Assuming a performance of

2885 at LBS Protocol Area <=50 reduc‘riqn of the influent load of

without Assuming a 20 % (primary Treatment).

nitrification  Performance of <=200 These ELVs should only be
reduction of the adopted taking info account
influent load of 70-90 % local conditions, and provided
(secondary treatment). that total loads do not affect the

receiving marine environment.

4 Reference Concentration (RfC) that is an estimate of a daily inhalation exposure of the human population that is
likely to be without an appreciable risk of harmful effects during a lifetime
5 Should not be allowed to exceed with a 30-minute averaging time
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3. PUBLIC CONSULTATION
3.1 ScoOPING PHASE

According to the existing laws and regulations, international conventions and good practice, the
public has the right to be properly and timely informed about any type of project that can cause
an impact on the environment and society.

As per local requirements stipulated in Decree 8633/2012 and its implementing decisions, an
announcement (Appendix B) was posted on August 1, 2019 at the Municipality of Burj Hammoud
premises. The announcement provided basic information about the project and invited members
of the pubilic to participate in a consultation meeting to discuss the proposed project and express
concerns, if any, regarding environmental or social impacts from the project.

In compliance with the EIA Decree 8633 dated 2012, the announcement was posted 15 days prior
to the public participation meeting and a period of one month was given for citizens to express
their comments and concerns relating to the project. Moreover, two advertisements were also
published in two local newspapers (Addiyar and Al Akhbar) 15 days prior to the meeting.

A o s gl 8 e 4 B 8

Figure 3-1 Consultation Meeting Announcement posted at the Municipality of Burj
Hammoud
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Figure 3-2 Invitation to the Consultation meeting posted in Al Akhbar Newspaper

Invitation letters to the public participation meeting were also sent to the Ministry of Environment
(MoE), Ministry of Energy and Water (MoEW), Ministry of Public Works and Transport (MoPWT),
Ministry of Interior (Mol), Ministry of Public Health (MoPH), Ministry of Culture (MoC), Ministry of
Agriculture (MoA), Ministry of Finance (MoF), The General Directorate of Urban Planning,
Qaemmagam of El Metn, Municipality of Burj Hammoud, Municipality of Beirut, Union of
municipalities of Metn, The Governor of Mount Lebanon, The Governor of Beirut, Beirut and Mount

Lebanon Water Establishment (BMLWE). The letters can be found in Appendix C.

3.1.1 Public Participation Meeting

A Scoping public participation meeting was held on August 19, 2019 at the premises of the United
Armenian College of Burf Hammoud for the purpose of presenting the main components of the
project and the components of the EIA study, and to seek comments and possible concerns that
need to be addressed during the EIA study. The material presented during the public participation

meeting by ELARD can be found in Appendix D.

The number of attendees exceeded 90 persons including MPs and politicians, although due to
the large number of attendees not everyone signed up the aftendance sheet (Appendix E). The
following affiliations were represented in the meeting:

Council for Development and Ministry of Energy and Water
Reconstruction

Directorate General of Anfiquities Union of Municipalities of Bcharre
(DGA)
Municipality of Burj Hammoud Union of municipalities of Al Metn
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Municipality of Antelias Governor of Mount Lebanon

Qaemmagam of El Metn

Municipality of Sin El Fil Khoury Engineering and Contracting
Municipality of Biakout Khoury Contracting Company
Municipality of Fanar G.G. Engineering

Municipality of Mtayleb D Beirut

Beirut and Mount Lebanon Water Saint Joseph School

Establishment (BMLWE)

Directory of General Urban Planning Syndicate of Fishermen
(DGU)
ELARD The Associated Consulting Engineers

(ACE)

Figure 3-3 Consultation Meeting

The meeting lasted for about two hours; the findings of the scoping phase were presented and a
discussion session in which questions, comments and inquiries were received. Table 3-1 summarizes
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the main comments raised by the participants as well as the answers provided during the meeting.
These inputs will be taken into consideration during the EIA stage. The consultation meeting also
included speeches from the Mayor of the Municipality of Burj Hammoud, the governor of Mount
Lebanon, CDR Representative and a video was presented about the future development plans

of the reclaimed area.

A second public consultation meeting will be held to review the findings of the EIA and the

PusLIC CONSULTATION

proposed Environmental Management Plan with the stakeholders.

Table 3-1

Consultation Meeting Comments and Responses

Comment

What does the pre-freatment phase include?

Why is there a wide time gap between the

implementation of Phase 1 and 22

The project is being assessed right now for
environmental and social impacts, but the final

plan for the treatment plant is not yet finalized.

There were concerns about the separation of
the storm water drainage system from the

wastewater system.

There were concerns about the quality of the

effluent discharged from the outfall pipes, and

Response

Phase one of the WWTP includes mainly the
removal of suspended solids and oils.

The funding is currently only available for the pre-
freatment phase (phasel). The proposed
timeline for the operation of Phase 2 is slightly
extended, whereas the design and tendering
stages for the second phase will follow soon after
phase 1.

The assessment is only for phase one for which
the design is finalized. The objective is fo ensure
that while Phase 2 is being implemented and
before it is operational, that possible negative
impacts from Phase 1 are acceptable.

CDR is currently building a network where
wastewater is separated from storm water
drainage.

In addition, the capacity of the treatment plant
of 227,500 m3 is three times the expected
amount of wastewater to be received at the
freatment plant, so it should be able to handle
overflows from rainwater. Additionally, based on
the performance of Phase 1, the design of WWTP
for Phase 2 can be modified accordingly for
optimal performance. This is one major
advantage of the staged implementation of the
project.

During the EIA study, a wastewater discharge
dispersion modelling study will be conducted to

confirm compliance with the Barcelona
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Comment

whether it is compliant with the Barcelona

convention

There are concerns about the destination of the

water from the primary and secondary

freatment phase, will it end up in the sea?

One concern raised is the fact that the sewage

will be travelling long distances and will be

sceptic; as such there could be odors generated

near manholes and parts of the network; a
suggestion was made fo cover the current
wastewater network pipes to avoid this impact.
What are the areas that will be covered by this

wastewater tfreatment plant?2

What is the destination of the solid waste from

the wastewater tfreatment plant?2

There are concerns about the capacity of the
freatment plant to serve future populations.
It is important that sufficient financing for

operation and maintenance is secured.

Response

convention. If necessary for compliance, the
study will make further recommendations for the
improvement of the outfall and diffusers design.
The treated wastewater from primary and
secondary treatment (Phase 2) will meet very
stringent effluent standards. During the feasibility
study and EIA (that will be launched in 2019 for a
period of 40 weeks), options for the reuse of the
treated wastewater will be considered, and if
deemed feasible, will be adopted rather than
discharging the freated effluent in the sea.

The CDR agreed to consider this as part of the

networks implementation.

The WWTP is designed to cover eastern Beirut
starting from Damascus road, parts of Baabda
Caza, and Metn Caza up to 800 m from sea
level.

For phase one, the amount of solid waste
produced is very limited, and will be either
reused or landfilled, as applicable. These details
will be provided in the EIA study. The same
applies for Phase 2 whereby waste
management options will be analysed and
preferred options identified for each waste
stream.

The plant’s design horizon is till 2050.

The secured construction funding for phase one
also covers 2 years of operation and
maintenance. For phase two, the government
will negotiate further with lenders o increase the
O&M period.

BMLWE will take control of the project and its

funding thereafter.
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Comment
How much is the cost of the phase one
freatment plant?

Based on experience with the Al-Ghadir

wastewater tfreatment plant, the smell from such

facilities can be very unpleasant. There are
concerns that this plant will be the same as the
Al-Ghadir plant.

In developed countries, where such facilities are

built up to standards, they are built within the

city, so there are concerns about the reason why

the location of this freatment plant is far from

residential areas.

It was noted that Antelias is not connected to
the WWTP.

Why haven't the project considered building

smaller freatment plants in the basin rather than

conveying such large volumes of wastewater to

be treated at one location downstream?2

It is important fo maintain and expand the
fishermen’'s port in Daoura, because many
families depend on it for their livelihood.

Will there be enough funds to repay the loans?

Response

The cost of the pre-tfreatment works amounts to
23 million Euros

The main source of smell in the area near the Al-
Ghadir plant is not from the plant itself but from
sewage water discharged into the Al-Ghadir
river which by-passes the freatment plant to end
up in the sea.

There are two important things to consider when
choosing the location for such a project: first, the
availability of land, and second the cost of land.
In this case this reclaimed land was assigned by
the government to be used to host the
freatment plant. It just happens to be far from
residential areas, which is an additional
environmental safeguard. The plant is equipped
with the necessary odor control equipment to
avoid odor nuisance to be generated.

The Collector in Antelias area is not currently
working, but should be rehabilitated and
operational when the WWTP construction is
complete.

This option would be very expensive as smaller
freatment plants have higher costs per capita.
This option would also lead to more requirements
for monitoring and supervision at various
locations rather than one location. It would also
be challenging to find the necessary lands for
various freatment plants in such a dense
catchment area.

Noted

The project will reduce the costs of
environmental degradation, and the
consequent health impacts caused by the
current activities of haphazard discharge of
wastewater along the coast. The government’s
healthcare bill will be positively impacted by the

project.
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Comment

There is a need to ensure that BMLWE has the
resources and capacity to manage and

operate the project later on.

What are the additional benefits of secondary
freatmente Isn't pretreatment with discharge in

a long outfall enough?

Response

The BMLWE has accumulated experience from
managing the Al-Ghadir pre-treatment plant for
16 years. The project includes provision to train
the BMLWE staff on the operation and
maintenance of the plant.

Phase one of the WWTP does not include
biological treatment, only removal of suspended
solids and oils. Phase two of the WWTP includes
biological treatment, which is considered
necessary for the improvement of the quality of
seawater and for the conservation of the marine
habitat. Nevertheless, the discharged
pretreated wastewater will be sufficiently diluted
(as demonstrated through modelling) to
minimize negative impacts to the marine

environment and surrounding areas.

3.2 EIA PHASE

The findings of the EIA will be disclosed to main the stakeholders, particularly the Mayor of Burj

Hammound Municipality. The EIA public consultation report will be submitted to MoE once the

consultation meeting is conducted.
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4. DESCRIPTION OF PROPOSED PROJECT

4.1 PURPOSE AND OBJECTIVES

The wastewater sector in Lebanon suffers from chronic under-investment, combined with a weak
institutional and governance structure and an insufficient tariff framework. Untreated wastewater
is discharged either into rivers that lead to the Mediterranean Sea or directly into the sea, which
can cause environmental harm and health hazards. Parts of the areas of northern Beirut, parts of
Baabda, and the Metn district still have their wastewater systems under preparation, thus all the
wastewater generated from these areas are haphazardly discharged into the sea without any

freatment.

Therefore, the proposed Project to construct a WWTP at Daoura-Burj Hammoud is a crucial
component within the overall Greater Beirut Northern Area Wastewater Project to reduce the
negative effects of unsanitary disposal of wastewater. The operation of the Daoura-Burj-
Hammoud WWTP will eventually reduce marine pollution, protect groundwater aquifers, improve
the health conditions of the population directly and indirectly affected by wastewater pollution,

and protect the environment and existing diverse ecosystems.
4.2 LOCATION

The proposed prefreatment headworks project as part of the Daoura-Burj Hammoud WWTP will
be constructed on a reclaimed land in Burf Hammoud cadastral boundaries in the Metn Caza, in
the Governorate of Mount Lebanon. The approximate coordinates of the proposed site are

33.902187 and 35.544602. The project’s general location is shown in Figure 4-1 and Figure 4-2.
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General Overview of the P &0 e Legend
Proposed Project Location ,

¥ Pretreatment Headworks Plant

Figure 4-1 General Overview of Proposed Project Location

Aerial View of the Location of Legend
the Pro " Pretreatment Headworks Plant

Figure 4-2 Aerial View of the Location of the Proposed Project Site
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4.3 LAND AREA USED/BUILT UP AREA — LANDSCAPE PLANS/MAPS

The proposed pretreatment headworks plant will be constructed on a reclaimed land after the
removal of the Burf Hammoud dumpsite, as shown in Figure 4-3, for which a CoM decision 1/2016

was issued in March 2016 (Appendix F2).

Figure 4-3 Proposed project area in 2015 (left) and 2018 (right)

As part of the Daoura-Burj Hammoud WWTP, the total area required for the construction of the
complete WWTP (phase 1 and 2 combined) is 65,000 m2, including an area of 19,000 m2 for the
pretreatment headworks plant and the remaining area will be used for the second phase
tfreatment. The site location is shown in Figure 4-4 through aerial photographs. The blue section of
the site will be the location of phase one (pre-tfreatment headworks plant), while the red section
represents phase two of the project which expands from the edge of the pretreatment plant north

fill the sea boundary.

Figure 4-4 Aerial Photographs of the proposed site

4.4 COMPONENTS OF PROJECT

The Daoura-Burf Hammoud WWTP will be built over two phases with a planning horizon up to 2050,
encompassing a prefreatment headworks plant (Phase 1) and a primary and secondary WWTP

(Phase 2). The design of the two phases is based on the following:
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e Phase 1: The design of this phase covers the current time (year 2020) where the dry
weather peak flow is estimated to be equal o 3.65 m3/s and the wet weather peak flow
to be equal to 4.19m3/s.

o Phase 2: This design phase covers the future years up to the year 2050, where the estimated
dry weather peak flow is equal fo 5.21 m3/s and the wet weather peak flow to be equal
fo 5.99m3/s. It's noteworthy to mention that all the facilities that will be built for Phase 1 of

the proposed project will be utilized as well for Phase 2.

The data used for the design of the Daoura-Burj Hammoud WWTP was based on population

data provided by MoEW as shown in Table 4-1.

Table 4-1 WWTP Design Data
Parameter Year 2020 Year 2050
Population Equivalent | 1,400,000 2,000,000
Flow 227,500 m3/day 325,000 m3/day
Dry weather peak flow = 3.65 m3/s 5.21 m3/s

Wet weather peak
4.19m3/s 5.99m3/s
flow

Based on the above the WWTP will be capable of treating wastewater generated from the
northern sections of the city of Beirut, parts of the Baabda Caza, and the Metn Caza up to an
elevation of 800 m asl as per the general master plan devised by MoEW (Figure 4-5). Around 85%

of this area is currently covered with a sewage network.
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Figure 4-5 Coverage Area of the Daoura-Burj Hammoud WWTP

The coastal area contains a main North Metn wastewater collector originating from Dbaye along
the seashore down to Bourj Hammoud and a sewer trunk like connecting Manara (Beirut) sewage
collector to Beirut Central District and from Beirut Central District (BCD) to Bourj Hammoud WWTP.
The main North Metn sewer collector discharges info pumping stations located in Antelias and at
Baouchrieh along the route to the Bourj Hammoud WWTP. Whereas, the main North Beirut sewer
collector originating from Manara area discharges into pumping stations located next to Ain-
Mraiseh and Zaytouna Bay along the route to the Bourj Hammoud WWTP. The pumping statfions
have been built along with the collector in 2000. These two trunk lines are still not operational since

their execution in awaiting the Bourj Hammoud WWTP construction and operation.

All the existing collectors from different areas are currently discharging wastewater flow info the
sea. Moreover, the Northern Metn area, suburbs and parts of Beirut city form one drainage basin

that ultimately discharges the sewage into the northern side of the Beirut River.

The existing pumping stations include PS-A2 located in Antfelias-Jal el Dib, and PS-3 located in

Phoenicia Street. Also, there are three lift stations: LS1-PR located next to Ain-Mraiseh, LS2-PR next
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to Zaytouna Bay, and LS/A3 situated in Baouchrieh. The latter sewage pumping and lifting stations

have odor confrol units but require further maintenance for proper operation.

Appendix J2 shows the coverage area of the proposed WWTP along with the existing collectors
completed and planned sewage networks. Table 4-2 below presents a list of all the administrative

areas that will be connected to the Daoura-Burj Hammoud WWTP.
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DESCRIPTION OF PROPOSED PROJECT

Administrative areas to be connected to the Daoura-Burj Hammoud WWTP

10

11

12

13

14

15

Aamaret Chalhoub
Ain Aalag

Ain Aar

Ain Saade

Antelias

Aoukar

Baabdat (Partially)
Beit Chabab (Partially)
Beit ech Chaar

Beit el Kekko

Beit Meri

Bell Vue

Bhersaf

Biagout

Bikfaya (Partially)

24

25

26

27

28

29

30

Metn Caza
Borj Hommoud 31 | El Majzoub
Bginnaya 32 | El Mansouriyet
Broummane (Partially) 33 | El Mtaileb
Bsalim 34 En Naggach
Chouaya (Partially) 35 EzZalqa
Dahr el Hossein 36 Haret el Bellane
Dbaiye 37 | Haret el Ghaouarni
Dik el Mehdi 38  Hbous
Ech Chaouie (Partially) 39 | Jall ed Dib
Ed Daichouniye 40 @ Jdaide
Ed Dekouane 41 | Jisr el Bacha
El Aatchane 42 | Jouret el Ballout
El Baouchriye 43 = Mar Aabda
El Fanar 44  Mar Chaaya
El Fraike (Partially) 45  Maozraat El Hdaira

46

47

48

49

50

51

52

53

54

55

56

57

58

59

Mazraat Yachouaa
Mezher

Mkalles

Mzakke

Nabay

Qannabe

Qomet el Hamra (Partially)
Qornet CChahouane
Roumie

Sagiet El Misk

Sinn el Fil

Tamich

Zakrit

Zouqg el Kharab

PREPARED BY ELARD

27



DAOURA-BURJ HAMMOUD WASTEWATER TREATMENT PLANT

CDR

EIA REPORT DESCRIPTION OF PROPOSED PROJECT
Beirut
1 Achrafieh 16 | Hopital Orthodox 31 | Mina El Hosn
2 Adlieh 17 | Hotel Dieu 32  Nasra
3 Ain El Mreisseh 18  Jeitawi 33  Qoreitem (Partially)
4 Amlieh 19  Jemeizeh 34  Ras Beirut
5 AUB 20 | Jisr 35  Ras Nabaa
6 Bachoura 21 | Jounblat 36  Rmeil
7 Basta Faouka 22 | Kantari 37  Saint Nicolas
8 Basta Tahta 23 | Khodr 38 | Sanayeh (Partially)
9 Batrakieh 24 | Kobeiat 39  Serail
10 (BF?OtlJrrTjGAi\“k;?uhoidor 25 | Manara 40  Sioufi
11 Corniche El Nahr 26 | Mar Maroun 41 | Snoubra (Partially)
12 | Forn el Hayek 27 | Mar Mikhael 42 | Solidere
13  Ghabeh 28 | Mar Mitr 43  Yassoueiya
14 Hamra 29 | Marfaa 44 Iarif (Partially)
15  Hikmat 30 | Mazraa (Partially) 45 | Horch Beirut (Partially)
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Baabda Caza

1 Aaraya 4  El Louaize 7 Hadath (Partially)
2 Baabda (Partiallly) 5 Forn Echbakk 8 Hazmiyeh
3 Chiyah 6 | Ghobeiri (Partially) 9  Yarze (Partially)
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A summary of the headworks staging of the civil construction and equipment for the two phases

is presented in Table 4-3.

The general layout of the Daoura-Burj Hammoud WWTP plant is shown in Figure 4-6 and Appendix

JI.

Table 4-3 Civil construction and Installed Equipment for phases one and two

Inlet Pumping Station
a. Inlet Screens (50mm)

b. Submersible Pumps
(Q=1.5 m3/s, Head=
18m)

c. Electromagnetic  Flow
meters

Coarse Screens

a. Screens (15mm)
b. Gates

Fine Screens

a. Screens (6mm)
b. Gates

Grit and Grease Removal Tanks

Air Blowers for Grit and Grease
Removal

Effluent Pumping Station
Submersible Pumps (Q=2 m3/s ,
Head= 13m)

Substation No. 1

a. Transformers
b. Generators

Substation No. 2 (needed for
the effluent pumping station)

Transformers
Overflow Structure

Non-Process Buildings

(Administrative+  Laboratory+
Workshop..)

Odor Control Building

DESCRIPTION OF PROPOSED PROJECT

Civil Construction

Phase One

Full

Full:

2 floor
Screens
Building

Full-
6 Tanks

Full

Full

Full

Full

Full

Full

Phase Two

Phase One

Full

Installed Equipment

Phase Two
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Civil Construction Installed Equipment

Scrubbers capacity of 30,000
m3/hr.

Connection of effluent pipe
from the

effluent P.S. to Existing Sea
Outfalls

Full - Full -
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DESCRIPTION OF PROPOSED PROJECT

Annotation Description Annotation Description
1 Inlet pumping station 14 Sludge Dryer (opfional)
2 Screening 15 Biogas Storage Tanks
3 Grit and grease removal tanks 16 Biogas Cogeneration Plant
4 Odor control scrubbers 17 Flares
5 Primary Sedimentation Tanks 18 Effluent pumping station
6 MBBR Reactors 19 Workshop
7 Odor Control Unit 20 Laboratory building
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Annotation Description Annotation Description
8 Waste Sludge Pumping Station 21 Administration building
9 Aeration Blower Station 22 Guard house
10 Dense Sludge Pumping Station 23 Diesel tanks
1 Chemicals Building 24 Substation
12 Slu.dge thickening and Dewatering 25 Water tank and pump room
Building
. . . - Chlorination Building
13 Digester and Digesters service Building 26 (Optional)

Figure 4-6

4.4.1 Phase One

Daoura-Burj Hammoud Wastewater Treatment Plant Layout

The final design of the proposed pretreatment headworks plant was issued in February 2019 and

will be capable of handling 227,500 m3 of wastewater per day.

The pretreatment headworks plant is planned to be constructed during phase one and is planned

to include the process components and facilities listed below which are further detailed in the

following subsections:

e Inlet screens;

e Inlet pumping statfion;

e Coarse screens;

e Fine screens;

e Aerated grit and grease removal tanks;

o Effluent pumping stations and outfall pipes; and

e Odor control

unit.

4.4.1.1 Inlet pumping station coarse screens

The inlet pumping stafion coarse screens are used to protect equipment in the wastewater

freatment plant from damage or clogging caused by large objects. The screen channel’s design

conftrols the velocity in a manner that does not allow for major depositing of solids at its bottom

and does not allow to drag along solids through the screens openings.

Based on the peak flow rate for phase 2 (2050), which is 5.99 m3/s, the number and width of the

channels was determined. For phase 1, three screen channels, including one standby, shall be

fully equipped with 50mm openings.
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4.4.1.2 Inlet pumping station

The inlet pumping station to be constructed is designed for the 2 phases of the proposed project

simultaneously whereby all the civil works will be executed during phase 1.

For phase 1, the wet weather peak flow rate of wastewater is equal to 4.19 m3/s thus requiring the
deployment of 3 duty pumps and 1 standby pump. Each pump will have a flow rate of 1.5m3/s.

The latter 4 pumps will be installed in a 125 m2 wet well.

In addition, the pumping station building structure will be equipped with wastewater level sensors,
an efficient ventilation system, an H2S detection system with an alarm, and it will be connected to

an odor control unit. Figure 4-7 below shows a schematic diagram of the proposed inlet pumping

station.
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Figure 4-7 Inlet pumping station

4.4.1.3 Coarse screens

The size and number of screens and corresponding channels is based on the wet weather peak
flow rate for phase 1 which is estimated at 4.19 m3/s. Thus, four (4) main duty coarse screens and
one (1) additional standby screen with 15 mm openings will be electro-mechanically equipped

for phase 1 of the project.
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4.4.1.4 Fine screens

Following the coarse screens the wastewater will be conveyed to a finer screening stage whereby
4 main duty fine screens and an additional screen on standby will be installed with 6 mm openings.
The collected screening waste from both the coarse and fine screens will be automatically
removed to a lower floor in the screens’ building structure where they will be washed, dewatered,

and then collected in containers for landfilling at the nearest facility.

4.4.1.5 Aerated grit and grease removal tanks

After the 2 stage-screens, the wastewater flow will be conveyed to the grit and grease removal
tanks through submersible openings. The latter tanks will be aerated in order to facilitate the
separation of the grease and grit from the organic solids that are present in the wastewater inflow.
Four grit and grease removal channels shall be used for the first phase of the project, each being

36 mlong, 5.8 m wide, having a maximum depth of 5.6 m, and having a volume of 479.5 m3.
Figure 4-8 shows a cross-sectional view of the grit and grease removal tanks.

The estimated quantities of sand and grit that will be removed during the first phase of the project
is 103 m3/day. The collected material will be washed then dewatered, and shall be classified for
reuse or disposal based on its characteristics. Grease in the wastewater will be removed using

surface scrappers, and the collected scum will be sent for disposal in the nearest landfill.
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Figure 4-8 Cross section of the grit and grease removal aerated tanks

4.4.1.6 Effluent pumping stations

The effluent from the grit and grease removal tanks shall be conveyed by gravity to effluent
pumping station which will eventually discharge the wastewater to the sea outfalls. For the design
of phase 1 of the WWTP, the option of discharging the effluent by gravity into the existing sea
outfall can be adopted based on design calculations conducted as long as the wet weather
peak flow rate does not exceed 5.2 m3/sec. However, phase 2 of the WWTP will require the
installation of pumps in order to convey the wastewater from the pretreatment plant to the
secondary treatment facilities.

For phase 1 of the proposed project, the pumping station will be connected to the odor conftrol
system and will be equipped with an H:S detection system with an alarm system for safety
PUrposes.

4.4.1.7 Sea Outfall

Two existing sea outfall pipes (Figure 4-9) are intended to be used for the effluent discharge

following the pretreatment stage. The main outfall pipe has a diameter of 1700mm a length of
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1.,777m, and is around 61.5 m below sea level, while the emergency overflow pipe has a diameter
of 2000mm, a length of 620 m, and is around 7.75 m below sea level. The two outfall pipes are
made of steel and are protected by areinforced concrete layer of 210mm and 270mm thickness,

respectively.

Figure 4-9 Existing Sea Ouffalls

The main outfall pipe is equipped with 36 diffusers at its end section, which extends over a length
of 350 m and are spaced 10 meters apart from center to center. The internal diameter of the
diffusers is approximately 223 mm. The diffusers installed have alternating directions where half
are oriented fowards the east and the other half are oriented towards the west. It is important to
note that the existing sea outfall diffusers extend in the sea beyond the influence of the Beirut
harbor.

On the other hand, the emergency overflow pipe is equipped with 26 diffusers at its end section,
extending over a length of 125 m, where they are spaced at 5 m apart from center to center.
The internal diameter of the diffusers in approximately 407 mm, and were also installed in
alternating directions with half of which oriented towards the east and the other half oriented

towards the west.
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Rehabilitation works for the two pipes should be implemented prior to the commencement of
the pretreatment headworks plant construction works as per the report prepared by EDTO,
which undertook a study on the conditions of these pipelines as per CDR's request. The

recommended actions as per the rehabilitation report by EDTO mainly include the following:

1. Conducting additional investigations through dredging activities in the navigation channel,
and using a remotely-operated vehicle (ROV) for surveying purposes after cleaning the debris

and sediments form the pipes.

2. Undertaking pipes repair activities including cathodic protection, installation of missing
diffusers, temporary closing of diffusers with plates, concrete repair, and protecting the diffusers

on the overflow pipe.

4.4.1.8 Odor Control Unit

The odor control unit of the prefreatment plant will be generally based on the process of
oxidation/scrubbing (vertical, counter-current, and multiple stage type) to destroy odors by
conversion of malodorous contaminants to non-objectionable stable compounds with a removal
rate greater than 98%. Sulfuric acid (H2SO4), caustic soda (NaOH) and sodium hypochlorite

(NaOCl) solutions shall be used for the scrubbing process.

Prior to treatment, the air is estimated to contain a concenfration of 25 ppm of H2S on average,

however after freatment this concentration is estimated to be less than 0.2 ppm.

A minimum of 10 air exchanges per hour shall be achieved for areas that are expected to have
high odor release including the pumping station, screen area, and grit handling areas, and a

minimum of 5 exchanges per hour for non-critical building area like the control room.

4.4.1.9 Other Equipment and Utilities

For phase one, it is estimated that the total electrical demand load will be 4,915 KVA. The electric
substations of the pretreatment headworks plant will include 5 fransformers, 1250 KVA each. In
addition, 4 generators with a capacity of 1600 KVA each, have been allocated to feed the
pretreatment area. A spare location for a future generator has been also considered if needed.
In addition, the following non-process buildings will also be included in the proposed project:

e  Administrative building;

e Laboratory;

e Workshop;

e Electrical Substations;
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e Guardhouse;
*  Water tank and pump room; and

¢ Underground diesel tanks.

4.4.2 Phase Two

4.4.2.1 Primary Treatment

The proposed wastewater primary treatment system shall include 12 rectangular conventional

primary sedimentation tanks having the following dimensions: each

¢ Length: 50 m

e Width:9m

e Depth:4m
The resulting hydraulic residence time will be 1.6 hours. The tanks will also have include settled
sludge collection system including travelling bridge scrapers or chain scrapers, hoppers at the
inlet, sludge pumps, and floating scum pump collection system. The use of the proposed primary

conventional sedimentation tanks is robust, well-established and does not require any major

operation skills.

The expected pollutant removal efficiency during the primary treatment stage is presented in
Table 4-4.

Table 4-4 Pollutant removal efficiency from primary treatment
Parameter Removal Efficiency
COD 30%
BOD 30%
Suspended Solids 50 %
Total Nitrogen 10%
Total Phosphorous 10 %

4.4.2.2 Secondary Treatment

The proposed secondary treatment technology is the Moving Bed Biological Reactors (MBBR)
which was found fo be the most suitable technology at the Daoura-Burf Hammoud Wastewater
Treatment Plant. This was based on the sufficient available area to include both the MBBR tanks

and the conventional primary sedimentation tanks.

The secondary freatment stage shall include:
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* 6 MBBR tanks, each being 30 m long, 20 m wide, and having a depth of 6.95 m. The
capacity of each is 6,250 m3. The MBBRs shall also include biofilim plastic carriers which will
cover 56-70% of the volume of the tank depending on the required capacity.

¢ Media Screens to prevent media from exiting the MBBR tanks.
e Aeratfion system

e 6 dense sludge clarifiers having a total surface area of 1,700 m2 including tube settler
clarification, and mixing-coagulation chambers.

¢ Chemical dosing system and waste sludge pumping station might be added.

4.4.2.3 Sludge Treatment

The sludge treatment process shall include the following stages:

e Thickening:
Primary and waste activated sludge (WAS) will be mechanically thickened by 5
centrifuges to achieve approximately 5% dry solids content. The thin sludge is then stored
in a sludge buffer tank having a capacity of 1,200 ms3 for a minimum of 5 hours.

e Anaerobic digestion:
Surplus activated sludge will be digested in 8 anaerobic digesters, each unit having a
capacity of 5,900 m3. The digesters will be equipped with mechanical or gas mixing
systems as well as heat exchangers to maintain a tfemperature between 35-38 °C.

¢ Combined Heat and Power (CHP) Plant:
The biogas generated from the anaerobic digestion processes will be transferred to two
biogas engines (1.2 MW) to produce electrical and thermal energy to ensure 24/7
operation of the WWTP. The electrical energy produced shall cover part of the electrical
power needs of the WWTP and the thermal energy shall be used for the heating of the
anaerobic digesters.

e Sludge Dewatering:

The dewatering facility will include five duty and one stand-by centrifuge units with 30 m3/h
capacity each for 16 hours operation per day. Each centrifuge will be fed by a 30 m3/h
positive displacement pump. The digested sludge will be dewatered by centrifuges to a
solids content of approximately 22-24%.

An 800 m3 buffer tank will be constructed for the equalization and storage of digested
sludge. The sludge dewatering process will also be equipped with all the necessary
equipment needed such polymer preparation and storage units and wash pumps.
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4.4.2.4 Odor Control from Sludge Treatment

The engineering firm responsible for the conceptual design of the WWTP recommends that alll
sludge treatment facilities to be covered in order to contain any odors as a first barrier to control

the generation of odors.

Units involved in sludge treatment will be ventilated by infroducing fresh air via centrifugal
ventilators installed on the side walls, and the foul air shall be extracted by fans to an odor conftrol
unit (OCU) for treatment and final release through the stack. Since H2S concentrations are
expected to be low, and relatively high organic sulfide and possibly ammonia and amine
concentrations are common in sludge processing units, a bio-scrubber OCU is proposed with a

capacity of 0,000 m3/hr (with 10+ air exchanges per hour).

Nafural ventilation shall be preferred over mechanical/electrical ventilation of the sludge storage
tanks to reduce any explosion risks since methane is released from the anaerobically digested
sludge during storage. Using natural ventilation, the air shall enter or exit the tanks according to

the lowering and rising of the sludge level and the exhaust air can be treated using biofilters.

Considering a foul air flow of 1,000 m3/hr (corresponding to the hourly peak expected sludge flow
rafe info the sludge holding tanks), and a filter loading rate of 50 m3/m2/hr, the resulting bed

surface area of the biofilter is 20 m2.

Thermal Hydrolysis Process (THP) and thermal sludge drying could be considered in the future, but
only following a detailed analysis of the prevailing conditions and based on sludge disposal

options available.
4.5 CONSTRUCTION PHASE

It is expected that the construction works for Phase 1 will require 28 months, while the
construction of Phase 2 of the project will require 24 months.

The pretfreatment headworks will be the main focus of the Construction phase description,
considering that the second phase design and components are not yet fully finalized.

4.5.1 Description of Activities

Construction activities for Phase 1 of the WWTP will the full execution of the civil works required up
to the year 2050 and the installation only of the electro-mechanical equipment of the
pretreatment headworks required for the Phase 1.

The construction phase will consist of the following main activities:

¢ Soil Improvement, subsurface and geotechnical investigations;
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e Preparation works, including sheet piling, dewatering;

e Earthworks including excavation, backfilling and sub-grade preparation;
o Concrete, architectural, electro-mechanical works for buildings;

e External networks and infrastructures;

e Roads and walkways; and

e Other ancillary and associated works.

As for the rehabilitation works of the two existing sea outfalls, the works will mainly include the
following:
e Dredging a limited area to expose both pipes ends;
e Removal of pipes end plates;
e Heavy and large debris removal including provisional use of ROV (Remotely Operated
Underwater Vehicle) with a manipulated arm of suitable horsepower;
e ROV Survey of the interior of pipes;
¢ Reinstatement and installation of pipes end plates at inlets and outlets;
o Cathodic Protection including installation of anodes;
¢ Installation of missing or damaged diffusers; and
e Provisional concrete repairs including reinforcing steel cleaning, repair and anchoring of
new steel.

With regards to Phase 2 of the WWTP the construction activities will include construction of primary
and secondary wastewater treatment structures, sludge tfreatment building and storage tanks,
biogas holders, CHP, related odor control units, optional structures for disinfection and sludge

drying. The above works shall be accompanied by all necessary support facilities.

4.5.2 Equipment, Machinery, Raw Material and Labor Requirements

The main equipment and machinery that will be deployed on site for the construction phase
include excavators, dewatering equipment, soil improvement and shoring equipment, piling
equipment, cranes and related lifting equipment. The construction phase will also entail the

deployment of power supply machinery and generators (mobile and portable ones).

Regarding the primary raw materials that will be used for construction they include concrete, steel,
pipes (DI, HDPE, UPVC, SS, GRP), waterproofing material, finishing material, aggregate base
material, coating material, cladding layers, as well as aluminum, stainless steel, and steel

structures.

Preliminary information provided by the pretreatment headworks plant design firm estimated that
the total number of workers who will employed during the construction phase will range between
60 to 70 workers.
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4.5.3 Manpower, Transportation and Security

Preliminary information provided by the pretfreatment headworks plant design firm estimated that
the total number of workers who will be employed during the construction phase will range
between 60 to 70 workers. For Phase Two of the project the number of worker needed in not yet

determined.

The Contractor shall provide all necessary temporary sheds, offices, mess halls, sanitary facilities,
accommodation and other temporary facilities required for his and subconfractors use. The
locations are to be decided on site in compliance with local laws and ordinances.

Accommodations shall be provided for 20 workers as well.

4.5.4 Energy Consumption and Power Supply

The project proponent will apply to the Electricité du Liban (EDL) to connect to the grid during the
construction phase. Electricity will also be supplied by a backup generator during electricity

blackouts. The capacity of the generators is estimated to range between 150-250 KVA.

4.5.5 Water Supply

The Contractor shall provide clean fresh water during the construction phase and make
temporary arrangements for storing and distributing water on site. The source of fresh water is via

the public supply network and by water cisterns.

During the construction phase, ready mix concrete will be used and as such water will not be
required for onsite concrete mixing. Therefore, water will only be needed for domestic use by
workers, wetting dusty areas and curing activities. Domestic water consumption by workers is
estimated at a maximal rate of 160 I/c/d (MoE, 2010), which is a conservative estimate if workers

will reside on site during construction works.

4.5.6 Wastewater Generation

The daily domestic wastewater generation per capita as per MoE Decision 3/1 is 120 L/day,
considering approximately an 80% wastewater generation rate out of the domestic water volume
consumed (around 120 L/c/d as a conservative estimate). The generated wastewater will have
to be discharged into an onsite septic tank to be emptied regularly and discharged into the

nearest network (not on site).
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4.5.7 Solid Waste

Solid Waste expected to be generated during the construction phase can be divided into two (2)
categories:
e General construction waste; and

e Domestic waste.

Construction waste mainly includes excavated soil, concrete and foam works; and remains of
piping. Approximately 20,000 m3 of soil will be excavated for the construction pretreatment
headworks plant. Part of the excavated material that is free from debiris, stones, and other loose
material can be re-used for backfilling, while the remaining quantity and the construction waste
will be disposed of in a Construction and Demolition Waste (CDW) dumpsite approved by MoE in
coordination with the Municipality. No waste will be left on-site during or after the completion of

construction works.

The estimated domestic waste generation in urban areas is 0.95-1.2 kg/c/d (SWEEP-NET, 2014).
Domestic waste will be collected by the hired company responsible for solid waste collection in

Burj Hammoud.

4.5.8 Construction Cost Estimates

Construction cost estimates of the pretreatment headworks plant is around 23 million Euros. The

construction cost of the primary and secondary tfreatment plant is around 200 million Euros.
4.6 OPERATION PHASE

The operation phase is expected to start within 28 months from the commencement of
construction works for the pretreatment headworks. Following the construction of the preliminary
freatment headworks, and once the funding has been provided, the second phase construction

work will start, and will take around 24 months for the plant to become operational.

4.6.1 Energy Consumption and Power Supply

The project proponent is connected to the Electricité du Liban (EDL) grid, which will be used during
the operation phase. Electricity will also be supplied by 4 generators with a capacity of 1600 KVA
each. The generators operate on diesel fuel which is stored in two underground steel tanks with a
capacity of 70,000 liters each. The tanks will be placed in a concrete sand-filled pit lined with a

diesel resistant layer and water proofing layers.

During the operation of Phase Two of the WWTP the pumping station and secondary tfreatment

process of MBBR are predicted to consume the most electricity.
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4.6.2 Water Consumption

Water consumption during the operation phase of the project will be limited fo domestic use by

the workers and for cleaning purposes of the facility.

4.6.3 Wastewater Generation

Wastewater generation usually constitutes between 70% and 90% of water use, and will be
generated from the administration building. Based on wastewater production of 75
liters/capita/day from staff working on industrial sites (Metcalf & Eddy, 2004), and given that the
facility will have 10 employees during Phase One it is estimated that the facility will be generating
an average around 750 liters of wastewater per day. Additional wastewater will be generated

from the plant from cleaning activities as well.

This produced wastewater from the plant will be diverted to the pretreatment plant along with
the rest of the sewage received from the network by the plant. The treated wastewater will be

discharged to the sea through the main outfall pipe.

4.6.4 Solid Waste

The majority of waste generated from the pretreatment headworks plant will be from
prefreatment processes, namely the debris and material frapped by the coarse and fine screens,
grit, and grease. The estimated annual screenings waste that will be collected is between 7,000-
21,000 m3. As for the estimated quantities of sand and grit that will be removed from the plant is
37.621 m3/day. Waste generated from the pretreatment plant will be disposed of in the Burj
Hammoud-Jdeideh Landfill.

In addition, domestic waste generated by the workers will largely include organic food waste and
common office waste such as paper and cardboard waste, which will also be disposed of in the
Burj Hammoud-Jdeideh Landfill.

The waste generated from the primary and secondary treatment plant will be namely the sludge,
which will be treated and dewatered onsite. Then the dewatered sludge will be collected in
storage tanks then sent to the nearest landfilling facility. The estimated quantity of sludge

generation is expected to be around 82.55 tons of dry solids/day on average.
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5. ENVIRONMENTAL AND SOCIAL BASELINE

5.1 INTRODUCTION

This chapter establishes the baseline environmental conditions within the designated Study
Area. Environmental conditions considered mainly cover the physical and biological

environments, as well as the socio-economic and cultural contexts.

For this purpose, existing documents were collected, reviewed and analyzed in order to define
the characteristics of the existing environment and the projected future environment assuming
the non-implementation of the project. Additional data was collected through a site
reconnaissance visit, a dilution modeling and consultation meetings with officials and local

community representatives.

5.2 PHYSICAL ENVIRONMENT

5.2.1 Site Description

The proposed project is located on an undeveloped land between the Mediterranean Sea
(north) and the Daoura-Burj Haommoud industrial area (south) on maritime public property that

was reclaimed after the removal of the Burf Hommoud landfill.

The industrial area south of the proposed site location includes several industrial facilities as
well as a tank farm for the storage of petroleum products located 120 m southwest from the
western boundary of the pretreatment plant. From the west, the Coral Composting facility and
the Port of Beirut are located, as well as the Beirut River is distant by 335 m. On the other hand,
the reclaimed land gained after the removal of the Burj Hammoud dumpsite east of the
proposed project site will host future development projects by the Municipality of Bur]
Hammoud. The pictures presented Figure 5-1 in portray some of the nearby receptors of the

pretreatment headworks plant.
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Beirut River and Beirut Port Future Development Area

Tank Farm

Figure 5-1 Surrounding Receptors to the Pretreatment Headworks Plant

Figure 5-2 shows the maijor sensitive receptors surrounding the pretreatment headworks project
site which also include the following:
o Fishermen’s port distant 737 m southeast

o Residential area 940 m south; and a
o Wheat mill 803 m southeast
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Figure 5-2 Proposed Project and its Surroundings

5.2.2 Atmospheric Environment

The proposed project area is located in a region that is classified with a typical Mediterranean
climate, where the rainy season falls between October and April. Onshore Southwest winds

from the adjacent Mediterranean Sea affects the area most of the year.

The meteorological data were retrieved from the Central Administration of Statistics official
website (www.cas.gov.lb) and were recorded at the Beirut Internatfional Airport station
(33.822714, 35.495628).

5.2.2.1 Temperature

The study area is characterized by hot dry summer and relatively mild wet winter. Average
minimal and maximal temperatures recorded between January 2017 and December 2018 are
represented in Figure 5-3. Monthly temperatures ranged between a minimum of 10.2°C in

February 2017, and a maximum of 31°C in August 2017.
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Figure 5-3

Average Maximum and Minimum Temperatures at Beirut Airport Weather
Station (Jan-17, Dec-18)
Source: Cas.gov.lb

5.2.2.2 Precipitation

Precipitation Levels are shown in Figure 5-4. Monthly precipitation levels range between a

maximum of 232.6 mm in December 2018 and totally dry months in July, August, and
September of 2017 and 2018, respectively.

Precipitation (mm)
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Figure 5-4 Monthly precipitation levels recorded at Beirut Airport Weather Station
(Jan-17, Dec-18)
Source: Cas.gov.lb
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5.2.2.3 Wind

The maximum recorded wind power in the area of Beirut for the year of 2017 is 11.7 m/second
which was recorded in January 2017 as shown in Figure 5-5. The wind is mainly originating from
the Southwest and Northeast directions according to the data taken from the Wind Aflas of

Lebanon (Figure 5-6)
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Figure 5-5 Maximum Wind power in the Study Area
Source: Cas.gov.lb

Figure 5-6 Wind Rose for the Project site
(Source: UNDP/CEDRO, 2011)
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5.2.3 Acoustic Environment

Noise measurements were recorded using the noise meter Cirrus CR: 800C (Figure 5-7). The Cirrus
CR: 800C complies with the latest IEC standards and American National Standards Institute (ANSI)
standards. It was factory-calibrated in January 2018. The Noise meter was calibrated before and

after each set of measurements according to the manufacturer’s guidelines.

The noise meftric L0 was used to characterize the baseline noise as it is thought to be more
representative of existing conditions than the equivalent sound level or Leq because of the nature
of the noise. The L0 is the measured sound pressure level (in A-weighted decibels or dBA) that is
exceeded 90 percent of the fime during a monitoring event. High noise events, such as a large
fransport fruck passing nearby, or a dog barking near the microphone, tend to be excluded in
the L90 metric. The noise metric L?0 is generally considered to be representing the background or
ambient level of a noise environment. The L10is the measured sound pressure level (in A-weighted

decibels or dBA) that is exceeded 10 percent of the time during a monitoring event.

_
0 : —

Figure 5-7 Sound Level Meter and Outdoor Measurement Kit Used in Noise Monitoring

5.2.3.1 Measurements Carried Out

The monitoring locations for the noise measurements were selected to be representative of the
proposed site location and away from being influenced by interferences such as wind, impulsive
sounds and electromagnetic radiation from high voltage fransmissions lines. Three locations were
selected for noise measurements: at the project site and two other surrounding locations near the
fishermen’s port and in the industrial area to the south as shown in Figure 5-8. The coordinates of

each point are listed in Table 5-1.
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Table 5-1 Noise Measurements Coordinates

Coordinates

Point

Latitude Longitude
N1 33.904263° 35.543354°
N2 33.899597° 35.550384°
N3 33.899710° 35.540896°

| Noise Sampling Locations &= Legend
. U e ¥ Noise Sampling Point
' Pretreatment Headworks Plant

Figure 5-8 Noise Measurements Locations

The measured sound pressure levels were compared to the Lebanese standards for environmental
noise as per MoE Decision No. 52/1/1996. A summary of noise monitoring results is provided in
Table 5-2, where L90 noise levels at all three locations N1, N2, and N3, did not exceed the
standards set out by decision 52/1 for industrial areas. Above standard results, such as LMAX at all

locations are due to passing vehicles along the adjacent road.
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Table 5-2 Summary of Measured Baseline Sound Levels

Limit For Ambient Noise Levels Sound Level Values in

Point Time/Period dB(A) in Selected Regions dB(A)*
(Decision 52/1) Lea Lmax Lo Lso
N1 . 9:36 69.3 | 90.6  69.1 | 59.5
Day Time
N2 (07:00- 9:50 Industrial Area(60-70) 62.6 | 79.6 @ 654  52.8
18:00)

N3 10:05 55.7 | 78.7 | 56.1 | 49.9
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5.2.4 Geology, Soil, Groundwater, and Seismicity

Table 5-3

Topic Aspect

Topography -

Surface
Hydrology

Geology/

Conservation
geomorphology

Hydrogeology Groundwater

Situation

Altitude:
Between 2 and 6 m asl

Slope:

Naturally Gentle

Relief:

Flat, coastal area.

Proximity to Surface Water (River, stream, canal, lake,
sea/ocean):

o Reclaimed land in the Mediterranean Sea
Runoff / drainage direction:

Surface runoff is toward northeast into the Mediterranean
Sea in the environs of the project.

Base level for runoff / Receiving water body:

Mediterranean Sea

o Distance: 240 m

o Perennial/non perennial: Not Applicable

o Flow: Not Applicable

o Water usage: Not Applicable

Municipal Storm water presence and discharge location:
Storm water in the area drains into the Mediterranean Sea.
Key downsiream receptors:

Mediterranean Sea and Marine Life

Not Applicable

Aquifer / groundwater depth or downstream distance to

aquifer exposure:

o Groundwater is essentially ssawater in dredged / fill
material making up reclaimed land.

Groundwater flow direction:

North tfoward Mediterranean Sea

Key down gradient receptors (springs, wells):

ENVIRONMENTAL AND SOCIAL BASELINE

Geosciences Baseline of Burj Hammoud Pretreatment Headworks Plant

Reference Figures/Tables

Figure 5-9

Figure 5-9

Figure 5-10
Table 5-4
Table 5-5

PREPARED BY ELARD

54



DAOURA-BURJ HAMMOUD WASTEWATER TREATMENT PLANT

CDR

EIA REPORT

Soil Cover

Natural Hazards

Springs

Wells

Seismicity
(Faults,
inherent
stability of
ground /
geology)

Mediterranean Sea and marine life

Inherent groundwater vulnerability (Low, medium, high):

Not Applicable

Groundwater Quality:

o  Water Quality in Quaternary deposits underneath
seafloor according to CGC Geotechnical Report is
highly saline and comparable to seawater quality:

e Chlorides (CI): 1,585 mg/I
e Sulfates (SO4%): 100 mg/I
o pH:7.42

Groundwater Use:

Not Applicable

No noteworthy springs (submarine springs) reported down

gradient from the Burj Hammoud WWTP proposed location.

Proximity to Wells:

o 990 m northeast of a private well (up gradient)

o Noreported public wells

Down gradient wells:

o Noreported down gradient wells.

Availability:

Not Available in the project site because of reclaimed land
Type:

Not Applicable

Value (arable):

Not Applicable

Proximity to Faulis:

o No mapped faults within the study area

o Presence of blind faults cannot be refuted

o Mount Lebanon Thrust Fault is located about 12 km
north of the study area.

Consolidated/Unconsolidated Ground/Geology:
Based on CGC Geotechnical Report the first 4.5 meters
underlying the project site are man-made and composed of
fine to medium sand and gravel. The underlying formation is
made up of fine, medium, coarse sand and gravel with silt
and clay (Q).

ENVIRONMENTAL AND SOCIAL BASELINE

Figure 5-10

Figure 5-10

Figure 5-10

Figure 5-10
Figure 5-11
Figure 5-12
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Other / Hazards

Seismicity

o Several earthquakes have occurred within the study
area and their magnitude ranges between 2 and 3.4

o The seafloor underneath the proposed site is composed
of unconsolidated Quaternary deposits, which are
inherently weak and unstable during earthquakes

o According fo Huijer et al. (2011), the project area has a
10% probability of exceeding a Peak Ground
Acceleration (PGA) value of 0.3 g during a period of 50
years

o In accordance with seismic risk, the shoreline is prone to
tsunami risk.

Not Applicable

ENVIRONMENTAL AND SOCIAL BASELINE
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Figure 5-9 Topographic Map of Burj Hammoud WWTP Proposed Site (Geographic Projection)

Topographic map of Beyrouth. 1:20,000 Directorate of Geographic Affairs (Beirut-Lebanon)-2005
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Figure 5-10 Hydrogeological Map of the Study Areaq, also showing Public and Private Wells

Source: Dubertret, 1953
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Table 5-4 Summary of the Stratigraphy and Hydrostratigraphy of the Study Area

Duberiret

Period Age Formghon / Alphanumeric Uil G Lithostratigraphy Hydrostratigraphy
Deposits /Age (m)
Nomenclature
Sand, silt, detrital limestone, semi-Aquifer. _The __Quaternary
Quaternary Up to 100 . deposits _are  with ~ hydraulic
Quaternary . Q conglomerates and alluvial - - : »
Deposits m denosits connection with Miocene semi-
P aquifer (mL)
The lithology varies from
Uoober to Middle reefal limestone near the
Tertiary | Neogene pplv\iocene mL 150 coast to marly limestone | Semi-aquifer
moving inland towards the
east

Table 5-5 Soil/Lithology description beneath project site (CGC Geotechnical Report)

Depth Below Ground (m) ‘ Soil Description Geology
0-4.5 Backfill consisting of fine to medium sand with gravel | Reclaimed Land
4.5-7.5 Grey fine to medium sand with gravel.
7.5-10.5 Grey medium to coarse sand with gravel
Quaternary
Depoisits (Q)
10.5-15 Dark grey fine to medium sand with gravel
15-20 Dark grey silty clay with sand
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Magnitudes

. 2-24

Project Area

Figure 5-11  Map showing Earthquake Events in and around Lebanon
between 1998 and 2009 with Magnitudes = 2 along with the WWTP
project area (Adapted from Huijer et al., 2011
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Project Area

Figure 5-12 Map Showing the Seismic Hazard in Lebanon (contouring of
peak ground acceleration with a 10% probability of exceedance in 50
years) along with WWTP project area (Adapted from Huijer et al., 2011)
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5.3 BIOLOGICAL ENVIRONMENT

The proposed site for the WWTP is located on the coast of Burj Hammoud, this site is not a natural
landscape and was originally part of the sea (Figure 5-13). Since the project area is a reclaimed
one and is surrounded by industrial facilities, it can be considered environmentally deteriorated

with very low biodiversity and minimal terrestrial ecological value.

In general, the Lebanese coast is a habitat for several species of Phytoplankton, zooplankfon
which show abundance during two annual peaks, Zoobenthos mainly Coris julis which is a bottom
dwelling fish species, and 324 fish species and marine repfiles. However it is fo be noted that the
marine ecosystem in the vicinity of the proposed project site has highly deteriorated over the years
due to anthropogenic causes such as urbanization, industrial developments, and haphazard raw
wastewater discharge in the sea and in the nearby Beirut River as such the Beirut River Estuary is

currently heavily polluted.

Itis animportant requirement for the contfractor fo conduct a pre-commissioning study to establish

the baseline levels, to be used as a basis o monitor the project impacts on sea quality.

Figure 5-13 Proposed Construction Site

5.4 Soclio-EcoNomic AND CULTURAL CONTEXT

5.4.1 The Town of Burj Hammoud

Burj Hommoud is located along the cost approximately 2 km east of the Lebanese capital Beirut.
The town is situated in the greater Beirut areaq, in the Mount-Lebanon Governorate, Matn Caza,

and has an estimated surface area of 2.6 km?2.

5.4.2 Population and Land Use

The current population of Burj Hammoud is around 150,000 inhabitants. And the land use in the

vicinity is a mix of residenftial, Industrial, and commercial.
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5.4.3 Education and Employment

Burj Hammoud is home to 24 schools and 4 technical schools providing education for

approximately 2,400 student.

5.4.4 Economic Activity

In Burj Haommoud there are over 15,000 commercial units, and the town can be considered as an
industrial and commercial center. Burf Hammoud is also known for its popular markets, and it is s

also home to a fishermen’s port.
5.4.5 HealthCare
There are 6 health, social and medical centers, and 1 hospital located within Burf Hammoud.

5.4.6 Waste Management

Solid waste is managed by RAMCO a private contractor that collects the generated waste and
transfers to a sorting facility in Karantina, however most of the waste is then disposed in the Burj
Hammoud or Jdeideh landfills. Moreover, solid waste sorting at the source is not generally

practiced by the residents.

5.4.7 Water Supply

Water provision in Burj Hammoud depends on a network that pumps water to the Greater Beirut

area. The network is managed by the Beirut and Mount Lebanon Water Establishment (BMLWE).

5.4.8 Wastewater Network

Households in Burj Hammoud are connected to the existing sewage network, however given the
current situation the generated wastewater is either discharged into the Beirut River and end up

in the sea or directly discharged into the sea.

As part of the works of this project the network will be connected to the WWTP and the generated

waste will be conveyed to the proposed preliminary freatment plant.

5.4.9 Electricity Supply

Burj Hommoud is connected fto EDL's grid for electricity provision. During power outages, the

residents depend on communal or private generators for electricity supply.
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5.4.10 Archaeology

As the proposed project site is located on a recently reclaimed land, it has no cultural nor

archeological values.
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6. POTENTIAL ENVIRONMENTAL IMPACTS OF THE PROJECT

This section identifies the main potential impacts that could arise from the construction and
operation of the Daoura-Burj Hammoud treatment plant and assesses their significance so that

any potentially significant impacts can be properly mitigated.

6.1 IMPACT IDENTIFICATION AND ASSESSMENT METHODOLOGY

6.1.1 Impact Identification

Identification of potential environmental and socio-economic impacts and their severity is
facilitated by identifying the main activities atf the site, the major impacts, and the environmental
media affected. Impacts can be induced during the construction of the constructed wetland,
and later during its operation. After identifying the Project impacts, the EIA evaluates their

significance and determines mitigation measures to eliminate/minimize these impacts.
6.2 SIGNIFICANCE ASSESSMENT

The environmental and social impacts will be assigned a level of significance (Low, Moderate or
High) based on the likelihood (Low, Moderate or High) of the impact and the consequence
(Insignificant, Minor, Moderate, Major, Critical and Beneficial) of that impact. A number of
considerations are built info the Impact Consequence Criteria including nature, direction,
magnitude, geographic extent, timing, duration, reversibility of the impact as per the MoE
Decision 261/1. Some basic questions which can be used to address the above considerations

are shown below.

Table 6-1 Questions for Addressing Considerations under Impact Consequence Criteria
Issue Question Criterion
. . P: Positive D: Direct
Nature of Impact What is the natfure of the impact? . .
N: Negative I: Indirect
L: Low

The magnitude will be assessed for

. M: Medium
each impact category separately

H: High

Magnitude of the Impact

L: Local - Change or effect only within
the project site or extends to areas
immediately outside

Is the extent of the impact localized or
confined to a designated area around
the project site, or does it extend
regionally/ nationally/ globally2

Extent of the impact
(geographical scale of the
impact)* G: Global - Regional, national, or

internatfional changes or effects.

S: Short term

Is the impact likely to persist for a long M: Medium term

Timing of the impact o short term?2

L: Long term
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Issue Question Criterion

Are the consequences likely to be D: During decommissioning

Duration of the impact limited to the construction or operation | C: During construction
phase? O: During operation

Reversibility of the impacted Are the consequences likely to be R: Reversible

condition (impacted condition ) ) . .
reversible orirreversible? I* Irreversible.

can be changed or reversed)*

The consequence assessment criteria table to be included under each component is

provided below.

Table 6-2 Consequence Assessment Criteria Template Table
@ z
o 3 = > 6 3
= = 5 c = - Consequence
Impact/Source += c - £ o 4 .
o (2) x = 5 o Rating
4 O i = a >
[0
= o

Consequence criteria are ranked into six levels of significance based on their rating as listed in the

hereafter table.

Table 6-3 Consequence Assessment Criteria

Criteria

Nature: Negative

Magnitude: High

Extent: Global (large area of effect that supports sensitive receptors)
Timing: Short, medium or long-term

Reversibility: Irreversible

Nature: Negative

Magnitude: High

Extent: Local (area supports a significant proportion of sensitive receptors)
Timing: Short, medium or long ferm

Reversibility: Reversible or irreversible

Nature: Negative
Magnitude: Moderate

Extent: Local (area of effect encompasses an area that supports either a
moderate or minor proportion of sensifive receptors) or global

Timing: Short, medium or long ferm
Reversibility: Reversible

Consequence Rating

5. Critical

4. Major

3. Moderate
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Criteria Consequence Rating

Nature: Negative
Magnitude: Low

Extent: Local (sensitive receptors located in the immediate vicinity of the

; . . 2. Mi
source or areas immediately outside) inor
Timing: Medium or long-term (1 — 5 years or > 5 years)

Reversibility: Reversible

Nature: Negative
Magnitude: Low - unlikely to be noticeable

Extent: Local (absence or presence of sensitive receptors located in the .
. . L 1. Negligible
immediate vicinity of the source)

Timing: Short-term

Reversibility: Reversible

Changes that result in a net positive impact to an ecosystem, environment

. B. Beneficial
or population.

The likelihood of the occurrence of the impact is then rated according to the criteria outlined
below.

Table 6-4 Likelihood Categories and Rankings Impacts

Score Category Definition

H=3 High The impact will occur under normal operational condifions

M=2 Moderate The impact may occur at some time under normal operating conditions
L=1 Low The impact is very unlikely fo occur under normal operating conditions but

may occur in exceptional circumstances

Impact significance level is assigned according to the Likelihood of Occurrence cross-tabulated
with the Consequence Rating Criteria as shown below.
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Table 6-5 Impact Significance Levels
Consequence Rating
Negligible Minor Moderate Major Critical Beneficial
1 2 3 4 5 B
Low
1 2 3 4 5 A
2 5
< Medium
'g 2 4 6 8 10 ++
o M=
<
2 High
= 3 6 9 12 15 +++
H=3
Legend

Consequence Rating
1- Negligible

2- Minor

3- Moderate

4- Major

5- Crificall

B- Beneficial

Significance

+to +++ Beneficial

Likelihood

L- Low (1) 1t0o3  low

M- Medium (2) 4109 Medium
H- High (3)

High
10to 15

6.3 MANAGEMENT OF IMPACTS

Residual impacts will be ranked for significance after all possible mitigation measures are applied.
The following apply for the different levels of impact significance:

Low significance

Medium Significance

High Significance

These impacts are considered to be acceptable. Implementation of mitigation and
monitoring measures are required to ensure these impacts remain at low
significance. Management of these impacts is the responsibility of the project

proponent.

It must be demonstrated that the significance of these impacts cannot be reduced
further. These impacts must be managed in a manner defined during the EIA

process.

These impacts are not tolerable. They are likely not to be acceptable to affected
populations even with compensation. Measures to reduce the significance of the
impacts to Medium or Low need to be identified. This may involve project re-design,

consideration of alternatives meeting the same objectives or any other means to
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reduce the significance of the impact. Final decision on impact acceptability must
be made in conjunction with affected stakeholders in a manner defined during the

EIA process.

Beneficial These are positive impacts that should be maintained by the project proponent.
Proponent should demonstrate through the implementation of the monitoring plan
that these impacts remain positive and to the extent possible, enhance its benefits

through complementary measures.
6.4 SOURCES OF CUMULATIVE IMPACTS

Potential cumulative sources of impacts around the Project site include the following:

e Vehicular air and noise emissions along the main and secondary roads (especially the
seaside road that endures a lot of traffic during peak hours);

e Air and noise emissions related fo the activities in the surrounding industrial area;

e Untreated wastewater discharge from Beirut river outfall.

6.5 EMISSIONS
6.5.1 Air Emissions

6.5.1.1 Construction Phase

Emission of Air Pollutants and Dust Generation

Soil disturbance during clearance, grading, backfilling, frenching, and other construction activities
will potentially lead to an increase of atmospheric dust emissions, which may impact local
ambient air quality. Under normal meteorological conditions, dust impacts will be limited to within
several tens to hundred meters from the disturbance area. The main environmental and health
concerns associated with dust generation include:

e Potential nuisance and health impacts on receptors in close vicinity of the proposed site
within the surrounding industrial area and the adjacent reclaimed land that is planned for
future development, e.g. Asthma and eyes irritation;

¢ Occupational health risk and irritation to construction workers; and

¢ Impact on infrastructures in close vicinity of the proposed site, including metal corrosion,
and material deterioration.

The duration of main soil disturbance activities (excavation works) is of short duration and of limited

extent, such that it is unlikely that the dust emissions will be of major concern.

Combustion emissions from fuel-powered construction equipment and vehicles, such as,
Particulate Matter (PM), Sulfur Dioxide (SO2), Nitfrogen Oxides (NOx), Carbon Dioxide (CO2) and
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Carbon Monoxide (CO), may create a temporary impact on local air quality. Exhaust emissions
are inevitable during normal operation of combustion sources. However, lack of maintenance,
poor quality fuel, unnecessary idling periods, long operation periods (especially for power
generators) and absence of exhaust emission control units will result in the increase of pollutants
concentration emissions. Gaseous pollutants’ emissions from this project however are expected
to be restricted to short duration only (during construction) and of low significance given the

limited number of machinery and equipment to be used.

Table 6-6 Environmental and social impacts from air pollutants

Air Pollutants Environmental and Social Impacts

NOx conftributes to the formation of acidic species, which can be deposited
NOx in a dry or wet manner. Also, NO2 is a toxic gas, even when in low

concenfrations.

SOzis a toxic gas and can also contribute to the formation of acidic species.

SO2

In addifion, it can have health effects and cause respiratory diseases.

CO has negative health impacts, it can cause a reduction in the Oz intake
CO

and can lead to serious impacts when inhaled for a period long of time.

CO2is a greenhouse gas, and contributes to global warming. It also has
CO2

adverse health effects, it can cause acidosis and is toxic to the heart.

Particulate matter with a

PM10 is able to penefrate deeply in the lungs. It has been associated with
diameter of less than 10

excess short term mortality and morbidity rates.
um (PM10)

During the construction phase of the pretreatment headworks plant, the total hourly estimated
fuel consumption for a maximum capacity of 250 KVA as per the engineering design would be
around 0.881 GJ. The emissions for criteria pollutant are reported therefore in Table 6-7.

Table 6-7 Emissions of criteria pollutant during the construction phase
Emissions Emissions
Pollutant
(9/h) (tons/y)*
CO 81.9 0.2
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Pollutant Emissions Emissions
(9/h) (tons/y)*
NOx 269.6 08
SOx 82.8 02
NMVOC 17.6 0.1
PM10 18.5 005
PM2.5 15.9 0.05

*Assuming operation time is 8 hours per day

In addition to emissions related to combustion processes and during the construction phase,
fugitive emissions of PM10 and PM2.5 are expected to be released as aresult of excavation works.
According to the EIA study conducted in 2003 for the Burj-Hammoud wastewater tfreatment plant
(ESIA, 2003), it is estimated that around 148 g/m2/month of activity of Total PM10 are to be emitted
as fugitive emissions. According to the engineering design, the total area of the pre-treatment
headworks is around 20000 m2. Therefore, around 35.52 tons of PM10 are expected to be emitted
on a yearly basis. As for PM2.5, and according to Muleski et al., 2005, the ratio of PM10/PM2.5 from
construction activities is around 0.52. For instance, around 18.47 tons of PM2.5 are expected to be
generated.

The levels obtained on a yearly basis are negligible when compared to the national emission
inventory (Waked et al., 2012), suggesting a minor impact related to air quality (Table 3).

Table 6-8 Comparison to the rates obtained from the emissions inventory
Emission
Combustion
inventory for a
Combustion* and fugitive
Pollutant . base year of
(tons/y) emissions*
(fons/y) 2010**
ons
i (tons/year)
CO 4.8 0.2 563000
NOx 15.8 0.8 75000
SOx 4.8 0.2 62000
NMVOC 1.0 0.1 115000

PREPARED BY ELARD 71



DAOURA-BURJ HAMMOUD WASTEWATER TREATMENT PLANT CDR

EIA REPORT POTENTIAL ENVIRONMENTAL IMPACTS OF THE PROJECT

X Emission
Combustion |
. " inventory for a
Combustion* and fugitive

Pollutant L. base year of
(tons/y) emissions*
(fons/y) 2010**
ons
4 (tons/year)
PM10 1.1 35.57 12000
PM2.5 0.9 18.52 9000

*Assuming operation fime is 8 hours per day
**(Waked et al., 2012)

6.5.1.2 Operation Phase

Odor Emissions

The main potential source of air pollution during the operation phase is odor generation from the

WWTP specifically from:

Inlet Pumping Station;

Screening Building;

Aerated Grit Chambers;

Effluent Pumping Station; and

Sludge treatment, dewatering, and sludge storage tanks during Phase 2

Generated odors could lead to nuisance to surrounding communities. Odorous compounds
include organic and inorganic gases. The primary inorganic odorous compounds are the
Hydrogen Sulfide (Hz2S) and Ammonia (NHa); these tend to be the major odor contributors. On the
other hand, the common organic odorous compounds are Methyl Mercaptan (CHsSH), Dimethyl
Sulfide (CHa)2S and Indole (CsH4(CH)2NH). The modeling of odor dispersion will focus mainly on H2S,
since other constituents would be at much lesser concentrations and that is why hydrogen sulfide

is targeted for control.

To assess quantitatively the odors emissions, the Gaussian air dispersion model is adopted. The
detailed modeling report for odor generation form the prefreatment headworks plant (phase 1)

is provided in Appendix H.

The model permits the calculation of the concentration of an odorous compound at any distance
from the emission source knowing the emission rate at the source. The model was designed to
study three scenarios for the modelling of H2S emissions from the outlet stack of the OCU defined
as follows:

e Scenario 1: In this scenario, optimum working conditions are assumed with an emitted
mean H2S concentration of 0.5 ppm.
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e Scenario 2: In this scenario, close to opfimum working conditions are assumed with an
emifted mean H2S concentration of 0.75 ppm.

e Scenario 3: In this scenario, average working conditions are assumed. In Scenario 3, faking
info account the above mentioned conditions, we would assume an emitted H2S
concentration of 1.0 ppm to represent the mean under variable flow, temperature and
removal efficiency conditions. This corresponds to a removal efficiency of: 98 %.

e Scenario a: Minimum Wind Speed  =2.0m/s
e Scenario b: Moderate Wind Speed =2.5m/s
e Scenario c: Average Wind Speed =3.0m/s

On the other hand, no odor impacts related to ammonia emissions from the outlet stack of the

OCU are expected since the threshold is not exceeded at the inlet to the stack.

As shown in Figure 6-2 the odor dispersion model results show that under favorable operating
conditions (case of Scenario 1c¢), the H2S emissions would stay below the threshold of 7 ug/m3 at
a distance of 530 meters from the OCU. At minimum wind speed of 2.0 m/s, the threshold is not
exceeded at a distance of 710 meters from the OCU. The H2S threshold would be exceeded inside
the industrial zone under minimum wind speed conditions. The inhabited zone, located at 925

meters from the OCU, would not be negatively impacted by the odor emissions.

Under less favorable operating conditions, but still close to optimum (case of Scenario 2¢), the H2S
emissions would stay below the threshold of 7 ug/ms3 at a distance of 760 meters from the OCU. At
minimum wind speed of 2.0 m/s, the threshold is not exceeded at a distance of 990 meters from
the OCU. The HaS threshold would be exceeded inside the industrial zone, the mixed development
zone, the Daoura highway and a small portion of the inhabited zone under minimum wind speed
conditions. The inhabited zone, located at 925 meters from the OCU, would not be negatively
impacted by the odor emissions under average wind speed conditions ranging from 2.5 m/s to
3.0m/s.

Under average operating conditions (case of Scenario 3c), the Hz2S emissions would stay below
the threshold of 7 ug/m3 at a distance of 950 meters from the OCU. At minimum wind speed of 2.0
m/s. the threshold is not exceeded at a distance of 1,230 meters from the OCU. The H2S threshold
would be exceeded inside the industrial zone, the mixed development zone, the Daoura highway
and an appreciable portion of the inhabited zone under minimum wind speed conditions. The
inhabited zone, located at 925 meters from the OCU, would be slightly negatively impacted by

the odor emissions under average wind speed of 3.0 m/s.

In all the studied scenarios, the H2S emissions threshold of 7 ug/m3 would be exceeded inside the

boundaries of the Daoura PTP. This would negatively impact the operators and workers of the
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plant. A maximum concentration of about 40 ng/m3 (equivalent to about 0.03 ppm) could be

emitted around the location of the odor control building under unfavorable operating conditions.

Based on the summer wind data the sector that would receive the emissions, most of the fime,
remains the one facing the prevailing wind directions. Figure 6-1 shows the most potential zone

that would be affected by odor emissions during the summer period.

Figure 6-1 Area most affected by odor generation

Thus, the assessed odor emissions from the pretreatment headworks plant could be of serious
importance due to potential negative impacts under less favorable, or even average operating
condifions, and subject to winds incoming from the northern sectors affecting the nearby
residential zones. Additionally, odor would impact the adjacent land that is planned for future
development by the Municipality of Burj Hammoud, and negatively affect the workers of the
plant. This would lead to a high negative environmental impact due to its major consequences
and high likelihood of occurrence.

Based on the aforementioned assessment, the following mitigation measures are recommended:

o With reference to the report “Pretreatment Headworks at Daoura WWTP — Final Design
Report — February 2019" prepared by the Consultant ACE for the CDR, the cover page of
this report shows a 3D view of the proposed Daoura wastewater freatment plant. Looking
at the 3D view, we notice the complete absence of trees along the boundaries of the
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plant. We recommend planting frees along the boundaries of the proposed plant with a
maximum spacing of 3 meters. Besides the positive visual impacts, the trees would help
absorb odors emissions and would act as a natural barrier for odors emissions containment.

e The release of hydrogen sulfide gas from the liquid wastewater can be minimized by
increasing the pH of the wastewater. This EIA strongly recommends the provision of a
chemical dosing station to increase the pH of the influent wastewater to the Daoura PTP.
This would result in an increase of the wastewater pH which in turn would lower the
hydrogen sulfide gas emissions. Accordingly, the ambient static hydrogen sulfide gas
concentration would be reduced. Chemicals used for this purpose include lime [Ca(OH)2],
caustic soda (NaOH) or magnesium hydroxide. The handling and preparation of either
lime or caustic soda would be easier than magnesium hydroxide.

e The odor emissions from the aerated grit chambers must be captured and treated. This
would require covering the tanks or providing a building enclosure around the tanks. The
OCU capacity must be adequate to accommodate the air flow from the aerated grit
chambers.

e The OCU capacity of 90,000 Nm3/h should not be increased further because an additional
increase would result in higher emitted hydrogen sulfide mass flux.

e The OCU stack must be at least 6 meters high from the ground level. Additional height is
recommended, if possible, subject to applicable building codes and structural stability
considerations.

e The tender documents for the pretreatment headworks plant should specify the required
outlet H2S concentration from the OCU without necessarily indicating the required
removal efficiency. In addition, the tender documents must specify that the ambient static
hydrogen sulfide concentration would be on average 500 ppm.

e This EIArecommends that information about exposure to hydrogen sulfide be provided for
the operating staff of the Daoura PTP. The workers doing regular cleaning, maintenance
and operational tasks near the plant works should always wear at least disposable
protective masks.

¢ Anoficeisrequired to warn the wearing of masks for operators, workers and/or visitors who
intfend to be near the plant works for prolonged periods of time.

e This EIA recommends the continuous monitoring on a daily basis of hydrogen sulfide
emissions at the emission sources and within the plant boundaries. Measured values are to
be compared to the threshold concentrations. Corrective measures and action would be
required in case the measured values exceed the threshold concentrations.

By applying the above recommended mitigation measures, it could be possible fo release from
the odor conftrol unit outlet stack a hydrogen sulfide concentration of 0.25 ppm. Such an outlet
concentration could correspond to reducing the dynamic hydrogen sulfide concentration to 25
ppm through various measures that involve reducing the ambient static hydrogen sulfide
concentration. In addition, the OCU removal efficiency would have to be 99%. For the conditions
of having the removal efficiency at 9% and the dynamic hydrogen sulfide concentration at 25

ppm, the outlet hydrogen sulfide concentration would be 0.25 ppm. It would not be an easy
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target to achieve all the time. Nevertheless, with this target met, the calculations reveal that the
hydrogen sulfide threshold of 7 ~g/m3 would not be exceeded at 40 meters from the outlet stack.
Therefore, at an emitted hydrogen sulfide concentration of 0.25 ppm, there would be no adverse

impacts from odor emissions.

The residual negative environmental impact will be low due to its moderate consequences and

low likelihood of occurrence.

On the other hand, odor generation during Phase 2 of operation of the WWTP is expected to be
affected by odors generated from the residual sludge and sludge freatment processes in addition
fo cumulative odor impacts generated by the pretreatment phase.. For Phase 2, given that
insufficient data is currently available and given that it is still under conceptfual design odor

dispersion modelling will not be accurate.

Nevertheless, the conceptual design of Phase 2 includes a ventilation system for the sludge
storage tanks and a bio-scrubber are proposed to be installed as odor control measures to
manage foul air generated from sludge freatment. In addition the design recommends that all

sludge treatment facilities at the WWTP to be covered.

Given the above mitigation measures proposed in the design of Phase 2 and considering that
good operation and maintenance practices are followed the impacts of odor generation from
sludge freatment at the WWTP should be low. However, it is strongly recommended to conduct
an in-depth odor generation modelling study to accurately assess those impacts in the EIA for

Phase 2 considering overall cumulative impacts with the pretreatment works.
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Figure 6-2 Odor Dispersion Model Results during Average Wind Speeds
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Air Emissions from Generators and Combustion

During the operation of the WWTP a total load for the pre-treatment head-works of around
4,915 KVA would be needed for which four generators of 1,600 KVA each have been
allocated. The fotal load is assumed to be supplied by the four private generators during the
prefreatment phase when electricity from EDL is not supplied. Air pollutants emissions such as
CO, NOx, SOx, NMVOC, PM10 and PM2.5 are expected to be generated and may have a
negative impact on the quality of the air we breathe. In order to evaluate the emitted
quantities, estimation of generation rates for CO, NOx, SOx, NMVOC, PM10 and PM2.5 was
conducted. Due to the fact that fuel consumption and generators specifications were not
provided, we used a rough estimate in order to quantify those emissions. The adopted

methodology is described as follows:

¢ In order to estimate the activity data/fuel consumption on the basis of the demand load,
we relied on the study of Shihadeh et al., 2013 where a survey was conducted for 109 diesel
generators for the city of Beirut. The total reported diesel fuel consumption rate amounted fo
136500 L/month for a total capacity of 15000 KVA and an operating fime of 3 hours per day.
With a capacity of ~5000 KVA, the estimated fuel consumption is around 45500 liters with an
hourly rate of 489 liter of diesel. Having a diesel density of around 0.832 kg/L and a net
calorific value for diesel of 43.33 TJ/Kt (IPCC, 2006), the estimated hourly fuel consumption
would be around 17.64 GJ.

* In order to estimate the emission factors, the Tier 1 methodology of the EMEP/EEA guide
book (i.e. 1.A.4 small combustion) of 2016 (EMEP/EEA, 2016) was used due to the fact that

specific emissions factors for Lelbbanon are not provided.

¢ Emissions are then calculated by multiplying the activity data by the emission factor for each

pollutant. The emissions for criteria pollutants are reported in Table 6-9 on an hourly and annual

rates.
Table 6-9 Emissions criteria pollutants during the operation phase
Pollutant | EMmissions | Emisslons
(g/h) (tons/y)*
co 1640.5 4.8
NOx 5397.8 15.8
SOx 1658.2 48
NMVOC 352.8 1.0
PM10 370.4 11
PM2.5 317.5 0.9

*Assuming operation time is 8 hours per day

PREPARED BY ELARD 78



DAOURA-BURJ HAMMOUD WASTEWATER TREATMENT PLANT CDR

EIA REPORT POTENTIAL ENVIRONMENTAL IMPACTS OF THE PROJECT

Exhaust emissions from the power generators are inevitable during the operation phase in
order to ensure that the collected wastewater at the pumping stations is being regularly
conveyed fo avoid overflow. However, lack of maintenance, poor quality fuel, and absence
of exhaust emission confrol units will likely result in the increase of pollutants concentration
emissions leading fo moderately significant environmental impacts on air quality and human
health.

During the operation of Phase 2 additional air pollutants will be generated from the proposed
flaring system that will be installed to be burn the generated methane gas from the sludge

treatment facilities.

6.5.2 Noise

6.5.2.1 Construction Phase

Noise Generation from Construction Activities

Noise generated by project-related construction activities would be a function of the noise
levels generated by individual pieces of construction equipment, the type and amount of
equipment operating at any given time, the timing and duration of construction activities, the
proximity of nearby sensitive receptors, and the presence or absence of shielding at these
sensitive receptors. Construction noise levels would vary on a day-to-day basis during each

phase of construction depending on the specific task being completed.

Construction phases anticipated with the project would include clearance, grading,
frenching, and other construction activities. Each construction phase would require a different
combination of construction equipment necessary to complete the task and different usage

factors for such equipment.

Construction noise would primarily result from the operation of heavy construction equipment

and arrival and departure of heavy-duty frucks.

Given that the area is mainly industrial in nature and has no adjacent residential areas noise
impacts from construction works are expected to have minor consequences with a high
likelihood for occurrence, thus a medium negative environmental impact. Noise mitigation
measures are infroduced in the EMP to ensure compliance with MoE Decision 52/1 noise

emission standards for industrial areas.

6.5.2.2 Operation Phase

Noise Generation from plant operation

During the operation phase, noise will mainly result from the operation of the pumps and the

utilization of the generators; however, their use will not be contfinuous. Moreover, noise might
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be generated during maintenance activities, however these are expected to be of short term

duration and low significance.

6.5.3 Wastewater Discharge

6.5.3.1 Construction Phase

Wastewater from Construction Activities

Construction workers and site staff will generate sewage that if discharged intfo the

Mediterranean Sea can cause additional deterioration of seawater quality.

In addition, if vehicles are washed onsite and wash down water is not contained and allowed
to drain over natural ground or discharged into the Mediterranean Sea then pollutants may

further pollute seawater.

Dewatering Activities

The proposed project is situated over a reclaimed land in the Mediterranean. Hence
dewatering activities prior to the construction phase will take place since the water table
within the site is shallow (between -3.11 m asl and +1.15 m asl as reported by the CGC
geotechnical report). Uncontrolled dewatering can be detrimental to the environment as it
may potentially cause groundwater depletion, water pollution, ground subsidence, flooding,
and structural collapse. Given that the water in the area is highly saline, impacts on surface
water and groundwater from dewatering will most probably be negligible. However, the

geotechnical impacts of dewatering will be of most concern in the project site.

The geotechnical impacts that may generally result from dewatering are:

- Land subsidence (lowering of the land-surface elevation from changes that take
place underground)

- Increased load on foundation soil below the original groundwater table.

6.5.3.2 Operation Phase

Pretreated Wastewater Discharged into the Sea from the Outfall Pipe

Since phase 1 of the proposed project includes the pretreatment of wastewater only, a dilution
modeling assessment was conducted to study the dispersion of wastewater from the main
outfall pipe which extends 1,777 m into the sea. The detailed modeling report is provided in

Appendix G.

Figure 6-3 shows the dispersion plume during the dry season (when bathing might occur),
where the sea current is at 20 cm/s and coming from the North-East direction, which occurs

during the majority of the dry season. The modeling calculations showed that the safe bathing
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zone that extends from the shoreline to a distance of 300 m into the sea and the nearest

bathing resort would not be negatively affected by fecal coliforms.

| Site

Figure 6-3 Dilution Modeling for the Dry Season with Sea Current 20 cm/s towards the
North-East
For a particular condition during summer, when the prevailing sea currents direction is
reversed, the discharged wastewater plume would disperse in the direction of Beirut harbor
(Figure 6-4). The fecal coliforms concentration would be about 200 FC/100ml at the North-
Eastern boundary of the Beirut harbor. The marine zone that extends from the northern edge
of the plant reclaimed land to Beirut harbor north-eastern boundary is subject to industrial
marine activities including large shipping vessels movements, fuel tankers and the like. This zone
is not used for bathing, or for recreational activities, especially that there are no shoreline
beaches along this zone. Accordingly, this zone cannot be considered sensitive. Therefore, in
the event the wastewater plume disperses in the direction of the Beirut harbor, negative

environmental impacts on bathing activities are not expected.
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Figure 6-4 Dilution Modeling for the dry season with sea current of 15 cm/s towards the
South-West
Pretreated water will be only discharged intfo the sea unfil the primary and secondary
freatment plant is built, and according to the wastewater dispersion modelling presented
above, the impact of pretreated wastewater discharge into the sea from the main outfall pipe
is expected to have minor consequences and low likelihood with an overall low environmental

impact due to the proper dilution of wastewater away from safe bathing zones.

The wastewater dispersion modeling is mainly focused on bathing considering that it is the most
conservative use and the most critical parameter from the discharged pre-freated

wastewater is the Fecal Coliform in terms of discharge concentration.

Additional mitigation measures to safeguard that no elevated risks occur include ensuring the
raw wastewater is always undergoing preliminary freatment before the effluent is conveyed
to the Daoura Sea Outfall. This would ensure that the sea outfall pipe would not become
clogged with grit, sand and debris. Additionally, the Operation and Maintenance contract for
the preliminary freatment works should stipulate the requirements to collect and test seawater
for fecal coliforms counts. Such data would help optimize the dispersion modeling parameters
for the Daoura Sea Outfall.

Applying the above will result in a low residual impact with negligible consequences and low
likelihood.

Treated Wastewater Effluent Discharge into the Sea from the Outfall Pipe

Although the pre-treated wastewater assessment was mainly focused on the bathing water

quality, because the assessment was conservative, the wastewater effluent generated from
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the full wastewater treatment plant (phase 2) should meet the national ELVs for discharge into
the sea water. During the operation of Phase 2 of the WWTP, the wastewater will undergo
primary and secondary freatment, thus discharging the treated effluent info the sea will have
no negative impacts. On the contrary, this will contribute to improving the sea water quality
and eliminating the negative environmental and health impacts of discharging raw or

pretreated wastewater in the sea.

Municipalities within the catchment area of the plant should ensure that industrial wastewater
is not discharged into the sewer networks without pre-tfreatment to avoid causing upsets to the

biological treatment plant.

Dewatering Activities

Wastewater will be generated from the grit dewatering activities in phase 1, and the sludge
dewatering activities in phase 2. This generated wastewater will be discharged along with the

influent wastewater for freatment.

Wastewater Generated by the Workers

During operation, domestic wastewater will be generated by the workers from offices, toilets
and laboratory. Domestic wastewater includes black water (fecal sewage), grey water
(wastewater from sinks, baths, etc.) and starch, grease, oil (wastewater from kitchen) and is
categorized as an organic pollutant. The main pollutants are ammonia, nitrate, Ortho-
Phosphate, suspended solids, oil and grease, and pathogens such as bacteria and viruses,
etc. The generated wastewater will be diverted to the treatment plant along with the rest of

the sewage received by the plant.

6.5.4 Solid Waste

6.5.4.1 Construction Phase

Waste Generation from Construction Activities

Waste streams that are likely to be produced during the construction phase of the project

include:

e Construction Waste: General construction waste such as cement bags, solvents/oil
containers and excavated material (20,000 m3 of soil from Phase 1) will be generated
from the construction of the proposed site. Solvents and other chemicals (such as
paints) used during construction and finishing of the stations are considered as
hazardous waste and shall be managed accordingly.

e Part of the excavated material will be re-used for backfilling, especially those
excavated for the construction of the pressure lines, while the remaining quantity and

the construction waste will be disposed of in a Construction and Demolition Waste
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(CDW) dumpsite approved by MoE and in coordination with the Municipality of Burj
Hammoud. No waste will be left on-site during or after the completion of construction
works.

o Domestic Waste: regular domestic solid waste generated by the workers is expected.
All domestic solid waste and littering generated by construction workers has to be
collected and disposed of in communal bins to be collected by the local waste

contractor.

Inappropriate waste handling and disposal practices may potentially result in nearby surface

water bodies’ contamination due to leachate generation and polluted runoff.

6.5.4.2 Operation Phase

Collected Pretreatment Process Waste

The waste generated from the pretreatment headworks plant will be namely the debris and
material frapped by the coarse and fine screens, grit, and grease.. The estimated annual
screenings waste that will be collected is between 7,000-21,000 m3. As for the estimated

quantities of sand and grit that will be removed from the plantis 37,621 m3/day.

The collected screening waste from both the coarse and fine screens will be automatically
removed to a lower floor in the screens’ building structure where they will be washed,
dewatered, and then collected in containers for landfiling at the Burj Hammoud Landfill. As
for the collected material from the grit and grease removal units, they will be washed then
dewatered, and shall be classified for reuse or disposal based on its characteristics. Grease in
the wastewater will be removed using surface scrappers, and the collected scum will be sent

for disposal in the Burj Hammoud landfill.

Generated Sludge

The maijority of waste generated from the primary and secondary treatment plant will be the
freated sludge. The generated sludge might cause off-site negative impacts on soil if not
properly handled, stored and transferred. However, since the sludge will be dewatered and
freated onsite, its negative impacts are considered low during handling and fransportation to

the closest landfilling facility for disposal.

Domestic Solid Waste

Domestic waste generated by the workers will largely include organic food waste and
common office waste such as paper and cardboard waste. It is expected that the waste will
be stored in bins and will be disposed of as part of the municipal waste management system

in Burj Hommoud.
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6.5.5 Accidental Releases

6.5.5.1 Construction Phase

Accidental Spills of Fuel, Oil and Chemicals

The major potential sources of accidental spills in this project include chemicals (paint), diesel
supplies, lubricating oil as part of routine equipment and generators operations, and

maintenance during the construction phase.

These spills may contain BTEX such as benzene and foluene and methyl tertiary butyl ether
(MTBE). These monocyclic aromatic hydrocarbons tend to readily evaporate from surface spills
and biodegrade under aerobic and anaerobic conditions given their relatively good solubility
and volatility, particularly MTBE and benzene. Spills consisting of BTEX; Poly Aromatic
Hydrocarbons (PAH), chlorinated hydrocarbons, as well as heavy metals such as Nickel,
Copper, Chromium and Zinc persist in the receiving environment, and when mixed with sail,

they tend to adhere and accumulate due to their low evaporation and biodegradability.

There is a high risk of accidental spills during maintenance on site if no precautionary measures

are in place.

The site and its surroundings are situated on top of a reclaimed land on the shoreline of the
Mediterranean Sea. Direct discharge of chemical spills into the Mediterranean will lead to
serious confamination of the seawater. Mitigation measures to reduce the consequence and

likelihood of chemical spill are proposed in the EMP.

6.5.5.2 Operation Phase

Wastewater Discharged in the Sea from the Overflow Pipe

The major potential source of overflow and/or flooding is either from excess storm water in the
system from heavy rainfall events if rainwater is entering the sewerage, or from malfunction of
the WWTP and prolonged power outages. Should overflow/flooding of the WWTP occur then
the Mediterranean Sea will most likely be further polluted because the dispersion factor
available from the main outfall pipe will not be available. Moreover, the pretreated
wastewater is discharged into the sea during the operation phase is only screened for large
objects, grit and grease and the wastewater will still be contaminated with biological and

chemical contaminants such as fecal coliforms.

Precautionary design measures have been already incorporated in the design of the

prefreatment headworks, and those include:

e Astandby pump is available to cover the overflow requirements and in case the main

ones fail fo operate.
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e Astand by coarse screen is available to cover the wet weather peak flow.
¢ Astandby air blower is available to supply the air fo the aerated grit removal channels.

e 4 generators, 1600 KVA each, are available in case of power outages, plus an

additional generator to be added for Phase 2.

¢ Inthe emergency case of an overflow, the wastewater is discharged into the sea via
the overflow pipe.

In all cases an assessment of the performance of the Daoura Overflow Pipe under variable
flow and environmental condifions was conducted by modelling the dispersion of wastewater
discharged from the overflow pipe during Phase 1. The results revealed that for the horizon
2020, during the summer season, the wastewater plume dispersion reveals the following would
have negative impacts on the marine northern border of the newly reclaimed land east of the
Daoura overflow pipe. The fecal coliforms concentration, along the northern edge of the
newly reclaimed land, would be 1000 FC/100ml. At the north-western edge, the fecal coliforms
concentration would be as high as 3,000 FC/100ml. There is no bathing beach shoreline along
the northern border of the newly reclaimed land east of the Daoura overflow pipe. Negative

impacts on bathing activities are not expected.

The marine zone extending from north of the plant reclaimed land to the north-west toward
the Beirut harbor would have high fecal coliforms concentrations with a maximum of 15,000
FC/100ml. The fecal coliforms concentration reduces to the threshold value of 100 FC/100ml
at the eastern edge of the Beirut harbor. This zone is not used for bathing, or for recreational
activities, especially that there are no shoreline beaches along this zone. Accordingly, this zone
cannoft be considered sensitive. Negative environmental impacts on bathing activities are not

expected

From the eastern edge of the newly reclaimed land and further downstream foward all the
areas to the east, the discharged wastewater would not have negative impacts on the safe

bathing zone that extends from shoreline to a distance of 300 meters into the sea.
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Figure 6-5 Dilution Modeling from the overflow pipe for the Dry Season with Sea Current
20 cm/s towards the North-East

Thus, the impact of pretreated wastewater discharge into the sea from the overflow pipe is
expected to have moderate consequences and low likelihood with an overall low

environmentalimpact due to the proper dilution of wastewater away from safe bathing zones.

Some of the recommended mitigation measures to be adopted during the operation phase

include:

¢ The land reclamation activities, over the Daoura Oveflow Pipe, may have resulted in
the burial of about six diffusers. As part of the foreseen rehabilitation works, the overflow
pipe needs to be inspected further by divers. If, some of the diffusers have become
buried, rehabilitation activities to completely close and disconnect these diffusers
would be needed. This would be to ensure that no debris get into the pipe and no
wastewater flows get out of these diffusers lifting up the reclaimed sediments above.

o There could be a need to extend the overflow pipe further into the sea in light of the
fact that its marine section has now become substantially reduced. This would require
desk studies to evaluate the extension length taking info account hydraulics, available
water heads upstream, economics and plume dispersion.

e For proper performance, the raw wastewater must always undergo preliminary
tfreatment before the effluent is conveyed to the Daoura Overflow Pipe. This would
ensure that the overflow pipe would not become clogged with grit, sand and debris.
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e The diversion of the wastewater flow to the Daoura Overflow Pipe should not be
practiced randomly. The diversion of wastewater flows to the overflow pipe should only
take place when the Daoura Sea Outfall must be put out of service for maintenance
or repairs. It would be most suitable to schedule any maintenance or repair activities
for the sea outfall during the winter season.

Considering the above mitigation measures are fully implemented the residual impact of
wastewater discharge from the overflow pipe would be low with minor consequences and

low likelihood.

Accidental Spills of Fuel, Oil and Chemicals

The odor conftrol unit proposed for this project consists of scrubber towers that would be using
sulfuric acid H2SO4 which can lead to major environmental impacts in case of spills. The issues
relate to the handling of the hazardous chemical from its origin source, along the travel path,

at Beirut harbor when imported, along the Lebanese roadways and inside the plant.

The storage tanks of sulfuric acid need to be contained within concrete curbs in order to curtail
any leakage. It would be very dangerous not to foresee containment curbs for the sulfuric
acid. For this issue, the documents provided by the client did not mention any details on the

containment curb in the descriptfion of the proposed odor control unit for the project.

Accidental spills could also occur during refueling of diesel supplies and lubricating oil as part
of routine generators operations and maintenance during the operation phase. Leakage /
spills from fuel and diesel storage tanks can also occur. Such sources can cause surface water

pollution if improperly contained and disposed of.

The occurrence of accidental spills has medium likelihood and could lead to moderate
consequences given the location of the site. Further mitigation measures to reduce the risk of

chemical and fuel spills are proposed in the EMP.

6.5.6 Depletion of Resources

6.5.6.1 Energy Resources

6.5.6.1.1 Construction Phase

During construction, electricity will be sourced from EDL's grid and from private generators
during power outage. In addition, fuel will be used for the operation of project equipment and

vehicles.

The impacts on energy resources during the construction phase are expected to be moderate

given the size and duration of the project.
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6.5.6.1.2 Operation Phase

During operation, electricity provided by EDL will be used to operate the pretreatment
headworks plant and private generators will be used during power outage. The total demand

for the pretreatment area is estimated at 4,915 KVA.

Moreover, the two biogas engines for Phase 2 are proposed for the cogeneration of 24/7
electricity. The electrical energy produced shall cover part of the electrical power needs of
the WWTP and the thermal energy shall be used for the heating of the digesters.

The impacts on energy consumption during the operation phase are expected to be

moderate.

6.5.6.2 Water Resources

6.5.6.2.1 Construction Phase

Water consumption is expected to reach a maximum of 11,200 L per day considering
construction activities of the pretreatment headworks will require 70 workers. The majority of
water consumption is expected to come from domestic use since relatively low quantities of
water will be used for construction purposes, mainly watering down of working areas for dust

suppression.

6.5.6.2.2 Operation Phase

During the operation phase of the pretreatment headworks plant, the average water
consumption is estimated to be around 830 liters per day. Therefore, the additional pressure

from the project’s operation on water resources is considered relatively low.

6.5.6.3 Land Resources

6.5.6.3.1 Construction Phase

Site clearance, grading and excavation activities are expected to take place over the
reclaimed land whereby changes in natural topography and surface drainage are

nonexistent.

Excavated and raw material stockpiles such as sand that are neither contained nor covered
during rainfall season can be transported by runoff water and reach the nearby

Mediterranean Sea.

6.5.6.3.2 Operation Phase

No major impacts are expected to result from the Daoura-Burj Hammoud WWTP on land
resources during the operation phase, only negligible changes. Possible impact on land

depreciation of adjacent plots that are going to be developed in the future by the
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Municipality of Burj Hammoud might occur, however the deteriorated conditions of the area

in general makes this unlikely to happen.

6.5.6.4 Biological Resources

6.5.6.4.1 Construction Phase

As observed during the field survey, the proposed site for the project is located on a reclaimed
land on the coast of Burj Hammoud in an environmentally deteriorated area. This site is not a
natfural landscape and was originally part of the sea. Based on that, the project will not lead

to significant negative impacts on the terrestrial biodiversity.

The main factors associated with construction activities and having negative impacts are on
marine biodiversity mainly caused by the rehabilitation works of the outfall and overflow pipes.
Impacts from this activity are mainly due to the mismanagement of generated waste and
wastewater, and potential accidental spills of oils and chemicals, as well as disturbances o

the marine habitat along the pipes extension area.

6.5.6.4.2 Operation Phase

During operation the impacts on biological resources are considered positive, due to the
already deteriorated conditions of the sea water quality in the areaq, the freated water will stop
the discharge of chemical and biological polluters. During the Pre-treatment phase the outfall
and overflow pipes’ diffusers will aid in diluting the wastewater discharged in the sea.
Additionally, the limited impacts on marine biological resources during the pre-treatment

phase would be reversible particularly given the nature of the effluent (i.e. sewage).

6.5.7 Socio-economic Impacts

6.5.7.1 Construction Phase

The project is expected to have direct negative impacts on socio-economy due to increased
pressure on infrastructure and disturbances from noise and air emissions and dust generation,

and increase pressure on traffic in an area that suffers from a lot of traffic during rush hour.

On the other hand, the project is expected to have direct positive impacts on socio-economy.

These include:
¢ The creation of new construction-related job opportunities; and

¢ The creation of opportunities for local businesses in the supply of goods and services.

6.5.7.2 QOperation Phase

During operation the prefreatment headworks plant is expected to have negative impacts on
the socio-economic level due to the following reasons:
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¢ Nuisance from odor emissions caused from the pretreatment plant. This will mainly
impact the industries south of the proposed project and the future developments
planned on the rest of the reclaimed area. In some cases due to a change in regular
wind directions, the odor can reach the residential areas south of proposed project in
Burf Haommoud worsening the foul odors conditions that the area suffers from already.
Nuisance from odors is highly expected in case no design changes to the plant are
implemented.

e Land value depreciation in the surroundings, although doubftful considering that the
area is already highly environmentally deteriorated due to the nearby landfill, and
surrounding industrial area; and

Alternatively, the proposed project will have positive impacts due to:

¢ Treatment of the wastewater generated from the areas to be connected to the plant,
thus eliminating haphazard wastewater discharge into rivers, streams, and direct
discharge of wastewater on the shore in some coastal areas.

e Reducing the levels of bathing water contamination in the surrounding areas
connected to the treatment plant. As revealed from the dilution modeling for the
outfall and overflow pipes the discharge of preliminary treated wastewater during the
summer season would not have negative impacts on the safe bathing zone that
extends from shoreline to a distance of 300 meters into the seqa, along all the areas to
the east of the sea outfall. The closest bathing beaches to the proposed project site is
the area near la Marina Dbayeh (6 km) to the North, and the AUB Beach (5.7 km) to
the West. As for the primary and secondary treatment phase, the quality of the sea
water is expected to be improved, as chemical and biological pollutants in the
wastewater will be removed and reduced to acceptable concentrations in the
treated effluent.

6.5.8 Archaeology and Cultural Resources

Considering that the proposed project will be located on a recently reclaimed land with no

impacts on archeology are expected.

6.5.9 Traffic

6.5.9.1 Construction Phase

The construction phase requires the transport of heavy machinery and equipment,
construction materials and wastes, in addition to the workforce. Vehicles tfransporting materials
and wastes may need several frips to the construction site per day, which may increase the
fraffic volume on the roads leading fo this site, namely during peak hours (morning and
evening time). Areas in the direct vicinity of the Project construction site, already experience
heavy traffic during rush hours, will experience an increase in traffic volume due to the
deployment of construction vehicles, transport vehicles and equipment. Increased fraffic will

also lead to an increase in noise levels, air pollutants emissions and the risk of accidents.
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6.5.9.2 Operation Phase

No impacts on fraffic are anficipated during the operation of the wastewater prefreatment

headworks plant.

6.5.10 Health and Safety Hazards

6.5.10.1 Construction Phase

Working on a construction project entails several health and safety risk factors, related to
accidents resulting from the improper handling and storage of construction material as well as
accidents occurring with the operation of moving equipment and trucks moving on-site. These
factors need to be addressed ahead of the influx of the construction workers. The main sources
of health and safety risks include physical injuries and exposure to dust and noise. According
to the World Health Organization (WHO), prolonged or excessive exposure to noise can cause

hearing impairment; similarly, exposure to dust will have respiratory impacts.

6.5.10.2 Operation Phase

During the project’s Operation phase, serious negative impacts on the staff's health and safety
may occur if no proper hazard identification, elimination, and mitigation measures are
implemented. The main sources of health and safety risks during operation are related to
exposure to high levels of H2S gas emitted from the wastewater at several stages of the
pretreatment plant. However, as a mitigation measure in the plant design, the plant will be
equipped with H2S detectors and alarm system to warn employees about high HzS levels in the

qair.

Another negative impact relates to the handling and storage of strong acidic chemicals
(sulfuric acid) to be used in the odor control unit of the pretreatment headworks plant. A non-
informed worker just touching or getting splashed with sulfuric acid would have the body part
disinfegrated. Exposure to sulfuric acid would cause permanent burns and if it fouches the
eyes immediate blindness would result. Due to potential hazards inherent with the handling,
storage and use of sulfuric acid, the EIA study does not recommend the proposed OCU for this

project and proposes other safer odor control technologies.

Health and safety hazards from daily routine works and possible exposure to the wastewater

also pose a risk.
6.6 SUMMARY OF ENVIRONMENTAL IMPACTS

A summary of environmental impacts before and afterimplementation of mitigation measures

is provided in Table 6-10 and Table 6-11.
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POTENTIAL ENVIRONMENTAL IMPACTS OF THE PROJECT

Summary of Environmental Impact Assessment (Before and After Mitigation) during the Construction Phase

Environmenta
| Aspect

Emissions

Air Emissions

Noise

Wastewater
Generation

Solid Waste

Potential Impact

Change in air quality due to
combustion and exhaust emissions
from vehicular transport, generators,
and  operafion  of  consfruction
equipment;

Change in air quality from airborne
particulates from land excavation and
clearance.

Increase in noise levels  from
mobilization and operation of
equipment; excavation and
construction activities, vehicles
movement (especially trucks); and
operation of generators.

Soil and water contamination from
inadequate handling and disposal of
sewage and liquid wastes

Dewatering Activities

Before Mitigation

After Mitigation

Before Mitigation

After Mitigation

Before Mitigation

After Mitigation

Before Mitigation

After Mitigation

Before Mitigation

Nature

N/D

N/D

N/D

N/D

N/D

N/D

N/D

N/D

N/D

Magnitude

Extent

Timing

Duration

Reversibility

Consequence

3. Moderate

1. Negligible

3. Moderate

1. Negligible

3. Moderate

1. Negligible

3. Moderate

1. Negligible

3. Moderate

Likelihood

3. High

3. High

3. High

3. High

3. High

1. Low

2. Medium

1. Low

2. Medium

Significance

9. Medium

3. Low

9. Medium

3. Low

9. Medium

1. Low

6. Medium

1. Low

6. Medium
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Environmenta
| Aspect

Accidental
Releases

Potential Impact

Soil and water contamination from
inadequate handling and disposal of
construction and domestic solid waste
Soil and water contamination from
accidental Spills of Fuel, Oil and
Chemicals

Depletion of Resources

Energy
Resources

Water
Resources

Land
Resources

Biological
Resources

Other Impacts

Socio-
economic

Electricity consumption and diesel
consumption for generators, vehicles
and equipment operation

Water Consumption for domestic or
construction purposes

Temporary or permanent change in
topography, soil permeability, erosion
and collapse from grading, frenching,
or excavation

Impacts associated with rehabilitation
of the outfall/overflow pipes

Increased pressure on infrastructure

After Mitigation

Before Mitigation

After Mitigation

Before Mitigation

After Mitigation

Before Mitigation
After Mitigation
Before Mitigation

After Mitigation
Before Mitigation

After Mitigation

Before Mitigation

After Mitigation

Nature

N/D

N/D

N/D

N/D

N/D

N/D

N/D

N/D

N/D
N/D

N/D

N/D

N/D

Magnitude

—

Extent

Timing

Duration

Reversibility

A

Consequence

2. Minor

3. Moderate

1. Negligible

2. Minor

1. Negligible
2. Minor

1. Negligible
2. Minor

1. Negligible
2. Minor

2. Minor

3. Moderate

1. Negligible

Likelihood

1. Low

3. High

1. Low

3. High
3. High
3. High
3. High
2. Medium

2. Medium
3. High

1. Low

3. High

3. High

Significance

2. Low

9. Medium

1. Low

6. Medium

3. Low

6. Medium

3. Low

4. Medium

2. Low
6. Medium

4. Low

9. Medium

3. Low
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Environmenta

| Aspect Potential Impact

e Disturbances from traffic, noise and air
emissions and dust generation

e Job creation

e Creatfion of opportunities for local
businesses in the supply of goods and
services

Traffic e Increase in fraffic volumes

Health &
Safety

Physical Injuries
Exposure to dust and noise

Before Mitigation

After Mitigation

Before Mitigation

After Mitigation

Before Mitigation

After Mitigation

Before Mitigation

After Mitigation

Nature

N/D

N/D

P/D

P/D

N/D
N/D
N/D

Magnitude

Extent

Timing

Duration

O O O 0

Reversibility

A

Consequence

3. Moderate

1. Negligible

B. Beneficial

B. Beneficial

3. Moderate
1. Negligible
3. Moderate

1. Negligible

Likelihood

3. High

2. Medium

3. High

3. High

3. High
2. Medium

2. Medium

1. Low

Significance

9. Medium

2. Low

+++
Beneficial

+++

Beneficial
9. Medium

2. Low

6. Medium

1. Low
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Table 6-11

POTENTIAL ENVIRONMENTAL IMPACTS OF THE PROJECT

Summary of Environmental Impact Assessment (Before and After Mitigation) during the Operation Phase

Environmental

Aspects

Emissions

Air Emissions

Noise

Wastewater

Solid Waste

Potential Impact

Nuisance due to odor

emissions from the plant

Change in air quality from air
emissions from generators
and equipment

Change in noise levels from
normal operation and
maintenance activities

Deterioration of seawater

water  quality due to
discharge of pre-freated
wastewater from the sea

ouftfall pipe during Phase 1

Discharge of freated effluent
from the sea outfall pipe
during Phase 2

Dewatering of grit and sludge

Soil and water pollution from
inadequate disposal of
wastes  generated  from
pretreatment units

Mitigation

Before Mitigation
After Mitigation
Before Mitigation
After Mitigation
Before Mitigation
After Mitigation

Before Mitigation

After Mitigation

Before Mitigation
After Mitigation
Before Mitigation
After Mitigation
Before Mitigation

After Mitigation

Nature

N/D
N/D
N/D
N/D
N/D
N/D

N/D

N/D

N/D
N/D
N/D
N/D
N/D

N/D

Magnitude

Extent

Timing

Duration

0O O O O O O O o

0 O o o O o

Reversibility

Consequence

4. Major
3. Moderate
3. Moderate
1.Negligible

2. Minor
1.Negligible

2. Minor

1.Negligible

1.Negligible
1.Negligible
3. Moderate
3. Moderate
4. Major

2. Minor

Likelihood

3. High
1. Low
3. High
3. High
2. Medium
1. Low

1. Low

1. Low

1. Low

1. Low
2. Medium

1. Low
2. Medium

1. Low

Significance

12. High

3. Low

9. Medium

3. Low

4. Medium

1. Low

2. Low

1. Low

1. Low

1. Low

6. Medium

3. Low

8. Medium

2. Low
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Environmental

Aspects

Accidental
Releases

Depletion of Resources

Energy Resources

Water Resources

Land Resources

Potential Impact

Soil and water pollution from
inadequate disposal of
sludge from freatment units
Soil and water pollution from
inadequate  disposal  of
domestic solid waste
generated by the workers
Deterioration of seawater
quality due to discharge of
pretreated wastewater from
the emergency outfall pipe
during Phase 1

Soil and water pollution from
accidental Spills of Fuel, Oil
and Chemicals

Electricity consumption

Water consumption

Possible impact on land
depreciation and land use
change of adjacent plots

Mitigation

Before Mitigation

After Mitigation

Before Mitigation
After Mitigation

Before Mitigation

After Mitigation

Before Mitigation

After Mitigation

Before Mitigation
After Mitigation
Before Mitigation

After Mitigation
Before Mitigation

After Mitigation

Before Mitigation

Nature

N/D
N/D

N/D
N/D

N/D

N/D

N/D

N/D

N/D
N/D
N/D
N/D
N/D

N/D
N/D

Magnitude

Extent

Timing

O O O O O .
Duration

O

(©)

O O O O

(©)

(©)

Reversibility

Consequence

. Moderate

2. Minor

2. Minor
.Negligible

1. Minor

2. Minor

3. Moderate

2. Minor

3. Moderate

2. Minor

3. Moderate

2. Minor
2. Minor

. Negligible

2. Minor

Likelihood

2. Medium

1. Low

1. Low
1. Low

3. High

1. Low

2. Medium

1. Low

3. High
3. High
1. Low
1. Low

1. Low

1. Low

1. Low

Significance

6. Medium

6.

2. Low

2. Low

1. Low

3. Low

2. Low

Medium

2. Low

3. Low

2. Llow

2. Llow

1. Low

2. Low

. Medium

. Medium
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Environmental

Aspects

Biological
Resources

Other Impacts

Socio-economic

Health & Safety

Potential Impact

Normal operation: discharge
of preliminary freated
wastewater during Phase 1
Normal operation: discharge
of freated wastewater during
Phase 2

Land value depreciation

Improvement in  coastal

water quality

Increased health and safety
risks fo workers.

Mitigation

After Mitigation
Before Mitigation

After Mitigation

Before Mitigation
After Mitigation
Before Mitigation
After Mitigation

Before Mitigation

After Mitigation

Nature

N/D
N/D

N/D

N/D

N/D

P/D

P/D

N/D
N/D

Magnitude

Extent

Timing

Duration

Reversibility

Consequence

1. Negligible

1.Negligible
1.Negligible

2. Minor
1. Negligible
B. Beneficial

B. Beneficial

4. Major
2. Minor

Likelihood

1. Low

1. Low

1. Low

1. Low
1. Low
3. High
3. High

3. High
2. Medium

Significance

1. Low

1. Low

1. Low

2. Low

1. Low

+++

Beneficial

+++

Beneficial
12. High
4. Medium
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7. ANALYSIS OF ALTERNATIVES

This section describes and compares different project alternatives with a view to determining the
best way of achieving project objectives while minimizing environmental and social impacts,
and/or indicating the best practicable option from an environmental and socio-economic point
of view.

For this purpose, the following options were evaluated and compared:
* No-Project Alternative;
e Project design alternative for the odor control unit;
e Project design alternative for the sea outfall diffusers;
* Alternative management of pre-treatment waste; and

* Alternative sludge management
7.1  NO-PROJECT ALTERNATIVE

The “No Action” alternative implies canceling the project’s implementation in its original location,
leaving untreated wastewater discharge into the sea in its current situation, with all associated

impacts on the marine ecosystem, water resources and public health.

Under this scenario, untreated wastewater from Greater Beirut Northern area and the other
localities which will be connected to the proposed project in Burj Hammoud would continue to
be discharged directly into the Mediterranean Sea. Although the negative impacts that are
caused by the construction phase will be eliminated, but the no-project scenario will pollute the
environment negatively by increasing seawater, groundwater and surface water pollution, soil
contamination, odor generation, in addition to impacting marine biodiversity and causing
adverse health impacts to the people consuming fish (collected from the area), and practicing

swimming along the coast.

Given the information presented above, the “No Project” alternative is not a recommended

alternative.
7.2 PROJECT DESIGN ALTERNATIVE FOR THE ODOR CONTROL UNIT

One of the most critical aspects of wastewater preliminary freatment relates to the generation of
odors that can lead to nearby community nuisance, an issue that was raised several times during
the scoping public consultation session. The current designs of the two phases of the Burj

Hammoud include odor control units to prevent the possible generation of foul odors during
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normal operations or in case of a malfunction. The odor control unit adopted in the design of the
preliminary freatment headworks is based on the process of oxidation/ scrubbing and the primary

and secondary treatment phase is based on the use of bio-scrubbers.

This technology depends on the absorption of chemicals causing foul odors in the air by scrubbing
the influent air with water and other chemicals. Systems that rely on chemical scrubbers are highly
efficient inremoving H2S and ammonia odors, which are the most common odors generated from
municipal wastewater infrastructure. Although highly efficient, this system entails higher

operational and maintenance costs when compared to other fechnologies.

Several alternative odor control fechnologies were considered, and three were selected for
further investigation. These technologies are (i) Activated Carbon Filter, ii) Bio-filter, and iii) Bio-

trickling filter.

7.2.1 Granular Activated Carbon Filter (GAC)

Activated carbon filters achieve odor removal from an air flow by adsorbing odorous compound
and binding them to the surface of an activated carbon bed. The contact time required between
the foul air and the activated carbon bed is approximately 2-4 seconds. This fechnology is simple
and highly efficient in removing odors generated due to the presence of high concentrations of
Hydrogen Sulphide (H2S) with up to 99% removal rates. The life of a GAC bed between
regenerations can last up to 3 years, and if Ozone and Ozone-Hydrogen Peroxidation is used to
enhance the biological activity in GAC by oxidizing organic matter to biodegradable forms, the
bed can last about 10 years. The technology is considered environmentally friendly, and

eliminates the need to use hazardous chemicals within the OCU.

7.2.2 Bio-filter

Bio-filters are made up of a fixed bed material that is used as growing media for certain
microorganisms that can break down odors. Bio-filters are considered efficient in removing a mix
of odors and VOCs, however some limitations prevail when removing high concentrations of Ha2S.
High HaS levels will induce an acidic medium that can destroy essential microorganisms feeding
on complex odorous compounds, as well as sulfur accumulation from H2S oxidation can hinder

the performance of the growing media. Alkaline material can be added to counteract this issue.

7.2.3 Bio-trickling Filter

Bio-trickling filter is a system that uses water and a special media used for microorganisms’ growth.
Odorous air enters the system and comes in contact with the growing media, and is sprayed with

water containing nutrients and minerals. The sprayed water can be recirculated and used again.
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This technology is efficient in removing odors due to H2S and other chemicals, however it requires

a higher capital investment.

7.2.4 Comparison of Alternative Technologies

Based on the above, the performance and characteristics of the different odor confrol

technologies considered are presented in below.

Table 7-1 Comparison of the Different Odor Contirol Technologies
Other
H2S Removal Compounds
Type Capital Cost  O&M Costs HSE Risks
Efficiency Removal
Efficiency

Bio-filter - Medium Medium
Bio-frickling Medium Medium
filter
Adopted Medium
technology:
Chemical

Scrubber and

Oxidation

Although the currently adopted technology for phase 1 of scrubbing and oxidation is highly
efficient in removing H2S along with other odorous compounds, its operation and management
cost was found to be the highest among the suggested technologies. In addition, this technology
uses hazardous chemicals, which can pose additional dangerous health and safety risks and can
have major environmental impacts if not handled, transported and stored properly. Therefore, the

implementation of this technology is not recommended.

As for phase 2, bio-scrubber is the currently adopted technology. It consists of a gas scrubber
where components are absorbed by wash water, and a biological reactor where biological

degradation occurs.

Based on the results of the odor dispersion modeling study conducted for this ESIA (Appendix H)

and considering the low capital and O&M costs of the activated carbon filter as well as its high
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efficiency inremoving the H2S odors, which are highly prevalent at wastewater treatment facilities
(relative to other odorous compounds), the adoption of this technology at the Burj Hammoud

preliminary freatment headworks is recommended.
7.3 PROJECT DESIGN ALTERNATIVE FOR THE SEA OUTFALLS DIFFUSERS

The wastewater dilution modeling that was performed as part of this ESIA study assessed the
performance of the Daoura Sea outfall under variable flow and environmental conditions, as

found in Appendix G and found that:

The discharge of the fully tfreated wastewater is expected to have positive impacts on the
quality of the seawater. And the discharge of preliminary tfreated wastewater during the summer
season would not have negative impacts on the safe bathing zone that extends from shoreline
to a distance of 300 meters into the seq, along all the areas to the east of the Daoura sea

outfall.

For a particular condition during summer, when the prevailing sea currents direction is reversed,
the discharged wastewater plume would disperse in the direction of Beirut harbor. The fecal
coliforms concentration would be about 200 FC/100ml at the North-Eastern boundary of the
Beirut harbor. The marine zone that extends from the northern edge of the plant reclaimed land
to Beirut harbor north-eastern boundary is subject to industrial marine activities including large
shipping vessels movements, fuel tankers and the like. This zone is not used for bathing, or for
recreational activities, especially that there are no shoreline beaches along this zone. Therefore,

this zone can't be considered sensitive.

Based on these findings, no alternative design is suggested for the outfall diffusers, however

some recommendation were provided for the existing design including:

e Completely close and disconnect any diffuser that has been buried by the rehabilitation
activities. This should be done to ensure that no debris get into the pipe and no wastewater

flows get out of these diffusers and lift the reclaimed sediments above it.

o Extendthe overflow pipe further into the seq, if needed to compensate for the section that
has now become substantially reduced. The extension would require desk studies taking
into account the hydraulics, available water heads upstream, economics, and plume

dispersion.

o Limit the diversion of wastewater to the emergency outfall to when the main outfall needs

maintenance or repairs.
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e Ensure that the sea outfall pipe would not become clogged with grit, sand or debris by

only conveying effluent to the outfall after in undergoes preliminary freatment.
7.4 ALTERNATIVE MANAGEMENT OF THE PRE-TREATMENT WASTE

The scenario of alternative waste management requires findings ways to dispose of the grit and
sand, and grease, fats, and oils that are removed during the preliminary treatment process and

collected in the aerated grit and grease removal tanks.

Grit and sand: The collected sand and grit from the screening process at the preliminary
headworks will be washed and dewatered then classified in a specific plant. This process will allow
the sand and grit to be clean of organic matter thus can be used for landscape and building

materials.

Grease, fats, and oils: the quantities removed are predicted to be low and since the WWITP
digester will not be executed during the pretreatment phase of the plant, it is recommended that
until the digester is executed, the collected grease, fats and oils should be sent to a certified

facility for reuse as combustion materials in industrial burners.
7.5 ALTERNATIVE SLUDGE MANAGEMENT

The scenario of alternative sludge management requires finding ways to dispose of the sludge

generated from the primary and secondary tfreatment phase.

Sludge incineration is a viable option for the WWTP. Although it is an efficient process to minimize
the amount of sludge sent to landfilling, it generates highly toxic residual waste and has to be
handled and landfilled in a manner that complies with environmental and health standards and
regulations. The capital and operational costs for incineration is considered significantly high. The
capital cost of an incineration plant is estimated to be 2-2.5 times higher than a sludge drying

plant and can lead to severe environmental issues (gaseous emissions, slack disposal, etc.).

Another option would be using the dewatered sludge for agricultural uses. This optfion would
require the quality of the dewatered sludge to be compliant with the relevant national standards,
hence the sludge should be regularly tested before it is dispatched for agricultural use. The the
dewatered sludge will also have to be transported to the location where it would be used as

compost.

The adopted technology in the current design, is freating and dewatering the sludge at the WWTP

then transposing it to the closest landfilling facility.
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8. ENVIRONMENTAL MANAGEMENT PLAN
8.1 INTRODUCTION

This chapter presents the proposed EMP for the Daoura Burj Haommoud Wastewater tfreatment
Plant. The EMP will highlight the main impacts that were identified in the EIA section and relevant
confrol measures, particularly:

e Mitigation measures to be implemented during the construction and operation phases;
¢ Waste stream management and disposal methods;

e References to control guidelines and standards;

¢ Responsibilities for the implementation of the plan;

* Verification, monitoring and training requirements;

¢ Reporting requirements.

The overall objectives of the EMP are 1) to ensure the Project’'s compliance with applicable
environmental legislation and Proponent’s requirements; 2) to provide the Client with clear and
specific guidelines to undertake monitoring activities and compliance inspection programs; and
3) to support the Contractor and relevant stakeholders in the implementation of mitigation and
monitoring plans. The EMP may be subject to updates and modifications throughout the Project
lifetime by the Project Proponent.

8.2 ENVIRONMENTAL MANAGEMENT PLAN

A priority list of the most important mitigation measures for the negative impacts identified in the
impact analysis shall be summarized in this section of the EIA report. The mitigation plan shall be
based on a source and sensitivity approach, allowing the identification and proposition of
protective measures for tackling the problems facing each. The mitigation measures proposed
here within are an addition to the mifigation measures already included in the design of the

project to further reduce its environmental footprint.

Proposed mitigation measures for construction and operation impacts are summarized in Table 8-1
and Table 8-2.
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Environmental
Aspect

Project Activities

Table 8-1

Impacts before
Mitigation

Environmental Mitigation Plan for the Construction Phase

Mitigation Measures

Impacts
after
Mitigation

Responsibility

ENVIRONMENTAL MANAGEMENT PLAN

Cost Estimate

Air Emissions

Noise

Combustion and exhaust emissions
from vehicular transport, generators,
and operation of construction
equipment;

Airborne particulates from land
excavation and clearance.

Medium

Mobilization and
equipment;
Excavation and
activities;
Vehicles
trucks);
Operation of generators.

operation  of

construction
Medium

movement  (especially

Emissions

Ensure the contractor uses properly maintained and operated
equipment/vehicles. Precautionary control measures for emissions reduction
could include proper engine fuel mixtures and regularly serviced exhaust
emission systems, suitable engine tfuning, and use of low sulfur content diesel;

Avoid idling vehicles and equipment engines that are left running
unnecessarily;

Inspect the presence of black smoke from vehicles and engines and
undertake remedial maintenance when it is observed to improve engine
efficiency;

Promote collective tfransportation and carpooling for workers when
applicable;

Schedule deliveries of raw material and products efficiently and enforce
appropriate speed limits;

Ensure that generator emissions are in line with national standards (MoE
Decision 8/1, dated 2001) during operation through regular monitoring of CO,
NOx, SO2, O2, flue gas temperature, combustion efficiency, and total dust;

Ensure that an effective maintenance plan and schedule is in place for the
generator

Keep the project footprint, and thus areas to be excavated, at a minimum;

Provide wet suppression of areas during excavation and of roads where
trucks will circulate;

Cover stockpiles and maintain them at minimum heights and form them into
the optimum shape to reduce wind erosion;

Install wind breaks to reduce wind speed;

Cover allincoming and outgoing frucks from the site; and

Inform nearby receptors of the construction works, especially for dusty
activifies.

Ensure fencing of the construction site before initiation of works;

Fit all machinery and vehicles with effective exhaust silencers as applicable;

Maintain all machinery and vehicles in good condition and avoid leaving
equipment idling unnecessarily;

Material stockpiles and other structures should be effectively utilized to
reduce noise from on-site activities, where feasible;

Inform nearby residents of the consfruction plans, including expected
duration, prior to initiating the works;

Establish a procedure to respond to noise complaints which can improve
relationships with neighbors and help identify sources of noise for future
incidents;

Schedule noisy activities, to the extent possible between 7:00 am and 6:00
pm, fo minimize nuisance to neighboring receptors;

Limit work hours as much as possible and avoid noisy activities on Sundays
and holidays; and

Conduct regular noise monitoring at the nearest receptors to ensure that
noise emissions are compliant with national standards (Decision 52/1); and

Provide workers with noise protection equipment when operating noisy
equipment, and enforce their use.

Low

Low

Contractor and
Supervision Consultant

Contractor and
Supervision Consultant

No separate costs
estimation -
Included in
Contractor’s scope
of works and fees.
Part of construction
cosfs.

Part of construction
costs.

Noise monitoring:
$300/ day.

Cost of Ear muffs:
USD 26/unit
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Provide fully impermeable sepftic/ holding tanks;
Empty septic/ holding tanks frequently;
e Inadequate Storage and Disposal of Regular inspection of septic/ holding tanks; - Nolsepgrcﬂe costs
Wast ; as ) R ) Contractor, Supervision estimation -
OSh¢WO efr Gﬂh. IeWOQG. i Medium Obtain a permit from the Municipality of the relevant Water Establishment to | | ow Consultant and Municipality Included in
* Washing of vehicles on site, without transport and discharge the wastewater and sludge to authorized facilities/ of Burj Hammoud Contractor's scope
containing the wastewater sites: and
Wastewater ’ of works and fees
Generation Venhicle washing shall only take place in contained maintenance areas offsite
or onsite with impermeable concrete pavement and proper drainage.
No separate costs
Prepare a Dewatering Management Plan for approval prior to Contractor, Supervision estimation -
o Dewatering Activities Medium commencement of Consfruction works; and Low Consultant and Municipality Included in
Analyze groundwater quality prior to discharge of Burj Hammoud Contractor’s scope
of works and fees
Segregate at source recyclable domestic waste, construction waste that can
be reused/recycled, construction waste to be disposed of, efc.
o Domestic waste (paper, cardboard, organic, etc.):
= All construction workers and personnel shall be responsible for
ensuring that standards of "good housekeeping” are maintained.
This will include clearance of all rubbish and work associated
debiris;
= Sorting at source of domestic and general waste is proposed o
be implemented. Waste should be sorted into combustible
(paper, cardboard, food, and wood) and non-combustible
waste (metals, glass, rubble, in addition to plastics) streams by
means of suitably labeled containers for safe collection,
segregation and handling of all waste streams generated; and
=  Organic waste should not exceed a 24-hour storage time to avoid
aftraction of pests and flies.
o Hazardous Waste (waste oil, solvents, etc.)
= Hazardous waste such as solvents, used batteries, used generator
oil and filters, and empty paints’ containers should be stored in
safe labeled containers and sold fo one of the facilifies listed in No separate costs
Constructi 4 d . id MoE Circular 7/1 of 2017 Contractor, estimation -
Solid Waste ¢ onsfruction - an omestic sol Medium o Construction Waste: Low Supervision Consultant and Included in

waste generation

= Excavation waste should be used for leveling/ backfiling
activities to the extent possible, fransported in frucks on days with
low wind activity, and covered with green mesh in order to avoid
their release into the environment.

Reuse part of the excavation waste in backfiling; additional unneeded
construction waste must be disposed of in an approved Construction and
Demolition Waste (CDW) dumpsite in coordination with the Municipality and
in agreement with MoE;

Avoid over-ordering of construction materials;

Establish a recording system for the amount of waste generated, recycled,
and landfilled;

Progressively carry out rehabilitation of disturbed areas following completion
of work in each area (rehabilitation will include reinstatement of saoil, surface
leveling, re-vegetation and mulching where applicable);

Ensure that standards of "good housekeeping” are maintained (i.e., avoiding
littering, preventing storage of combustible waste for more than 24 hours to
prevent atfraction of pests and flies, continuous clearing of the site from alll
kinds of waste); and

Cover and contain construction waste stockpiles to avoid them being
fransported by wind and rain.

Municipality of Burj Hammoud

Contractor’s scope
of works and fees
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Accidental
Releases

Energy
Resources

Water
Resources

Land Resources

Accidental Spills of Fuel, Oil and
Chemicals

Electricity consumption and diesel
consumption for generator, vehicles
and equipment operation

Water consumption for construction
activities and domestic purposes

Temporary or permanent change in
topography, soil permeability,
erosion and collapse from grading,
frenching, or excavation

Medium

Medium

Medium

Medium

Any type of chemical, oil, fuels and lubricants must be stored and handled
within containment facilities (e.g. bounded areas, leak proof trays) designed
to prevent the release of spills/leaks to the soil and groundwater environment;

Maintenance schedules shall be put in place as part of the inspection
procedures of all equipment/generators/machinery for risk minimization;

Maintenance of machines and equipment shall take place off-site or onsite
in a contained area with impermeable concrete pavement and drainage for
vehicle washing and maintenance;

Oil spill response kits shall be available wherever oils are being used/stored;
Promote awareness among workers on how to handle oil/lubricants;

Train workers on how to clean up small scale spills;

Promote good housekeeping practices during construction;

Ensure drip trays are present when re-fuelling;

Prepare a Spill Emergency Plan specific for the project;

In case of a spill:

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

o Immediately notify the EHS manager and construction manager
who will in turn noftify the project proponent and MoE in
accordance with the Spill Emergency Plan;

o Check for hazards, flammalble matters on site;

o Clean the spill by removing affected top soil layer by frained
employees (they should be wearing appropriate PPE);

o Treat the removed layer as hazardous waste and store them on
impermeable and solvent resistant plastic sheets such as heavy
gauge polyethylene plastic sheets before coordinating with MoE
on the recommended disposal/treatment option; and

o Adopt as much as possible dry cleaning techniques to decrease
resulting wastewater, and to avoid flushing of spills o the aquifer
(Sannine Formation — C4).

Depletion of Resources

Use equipment and vehicles with higher fuel efficiency;

Report and monitor monthly fuel and energy consumption in records to keep
frack of consumption levels and identify overuse;

Avoid unnecessary idling of vehicles and equipment engines; and

Ensure that an effective Maintenance Plan and Schedule is in place for the
generator and equipment.

Adopt water saving fechniques and raise construction workers' awareness on
the matter so as to avoid over-consumption

Ensure international (ASTM) standards are met during excavation works,
compaction and grading activities, in order fo minimize expected
disturbance during the construction phase;

Manage fixed routes for equipment movement and avoid multiple routes;

Contain and cover all stockpiles to avoid runoff water transporting suspended
solids as a result during precipitation events;

Sort excavated material based on reusable agricultural soil and other
excavation waste;

Secure transportation and reuse of excavated arable soil in agriculture; and

Low

Low

Low

Low

Contractor and
Supervision Consultant

Contractor and
Supervision Consultant

Contractor and
Supervision Consultant

Contractor and
Supervision Consultant

Cost of spill
Response Kit: 80 USD

Cost of Drip Trays: 60
usD

No separate costs
estimation -
Included in
Confractor’s scope
of works and fees

No separate costs
estimation -
Included in
Confractor’s scope
of works and fees

No separate costs
estimation -
Included in
Contractor’'s scope
of works and fees

PREPARED BY ELARD



DAOURA-BURJ HAMMOUD WASTEWATER TREATMENT PLANT

CDR

ElIA REPORT ENVIRONMENTAL MANAGEMENT PLAN
Reuse excavated/cut low agricultural quality materials as general fill where
considered suitable.
Limit activities along the extension area of the pipes only and prevent any
S o o disturbances to surrounding marine areas. Contractor and No separate cosfs
E'Obglcol Rehabilitation (.)f existing  sea Medium Properly remove and dispose of generated construction waste; Low . es’nmohorj )
esources outfall/overflow pipes , , L Supervision Consultant Included in
Tronspor} and use Ipbr|confs and fuel in Th'e sea to the construction site in the Contractor's scope
appropriate containers to prevent any spills; of works and fees
Other Impacts
All construction workers and personnel shall be responsible for ensuring that
standards of "good housekeeping" are maintained. This will include:
o Clear all rubbish and work associated debiris;
o Sort domestic and general waste info combustible (paper, food,
cardboard, and wood) and non-combustible waste (metals, glass,
rubble) streams at source by means of suitably labeled containers for
safe collection, segregation and handling of all waste streams
generated; and No separate costs
. . o Avoid storage of combustible waste for more than 24 hours to prevent Contractor and Supervision eshmohop )
Increased pressure on infrastructure Medium atraction of pests and flies. Low Consultant Included in
. Confractor’s scope
Sort and collect hazardous wastes separately from domestic waste. All of works and fees
Socio-economic hazardous waste bags/ containers should be properly labeled so as fo
prevent occupational health hazards;
Compile details of hazardous wastes, including type, amount and disposal
method, to ftrack final desfinations and identify opportunities for
improvement;
Transport excavation and construction wastes in covered/closed frucks; and
Promote water conservation and energy efficiency during construction.
No separate costs
Disturbances from ftraffic, noise, air . Implement the dust and noise emissions’ and fraffic mifigation measures Contractor and Supervision es‘nmchop—
o . Medium Low Included in
emissions and dust generation proposed. Consultant ,
Confractor’s scope
of works and fees
Limit speed on the construction sites to 20 km/h unless otherwise advised, and
adopt careful logistical and route planning;
Position any necessary traffic diversion signs and devices correctly. Signs and
devices should be clearly displayed in the Arabic and English languages.
Temporary traffic signals and signs should be employed to warn of hazards
and provide directions, especially on narrow one-lane roads; No separate costs
. . Coordinate with Burj Hommoud municipality with respect to the planned Contractor and estimation -
Traffic Increase in traffic volumes Medium road blockages, detours or diversions, and the scheduling of the construction = Low Supervision Consultant and Included in
works including material delivery, waste transfer, fruck movement and other Municipality of Burj Hommoud = Confractor’s scope
machinery operations in order to limit the disruption to the neighborhood from of works and fees
fraffic inconveniences and fraffic flow and to minimize noise and dust
generation;
Follow a specific schedule for transport fo avoid interference with peak traffic
hours and minimize disturbance/delay to commuters at rush hours on the
roads leading to the Project construction sites.
Prepare and implement an HSE plan for the project;
Train workers on working safely and on identifying work hazards and
associated risks. No separate costs
i injuri Provide sufficient lighting and fencing of the facility to prevent animals and Confractor and estimation -
Health & Safety Physical injuries and exposure to dust Medium gniing g y 10 p Low Included in

and noise

humans from entering the site;

Provide warning signs at the entrance of the site to prohibit public access;
Establish of buffering areas around the site;

Make sure ground/floor openings and frenches are fenced or covered;

Supervision Consultant

Contractor’'s scope
of works and fees
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Keep machinery and vehicles passages clear;

Post adequate signs throughout the Construction Area, especially at visible
locations, indicatfing type of operation, potential hazards, and appropriate
medical / emergency action response.

Ensure that no employee is exposed to a noise level greater than 85 dB (A)
for a duration of more than 8 hours per day without hearing protection. In
addition, no unprotected ear should be exposed to a peak sound pressure
level (instantaneous) of more than 140 dB(A);

Identify and provide appropriate PPEs that offers adequate protection to the
worker (goggles, dust masks, helmets, hearing protection equipment, proper
clothing...) and enforce their use;

Maintain the PPE (cleaning when dirty and replacement when damaged or
worn out);

Ensure the availability of adequate loading and unloading space;
Prohibit smoking and littering;

Ensure adequate portable fire-fighting equipment is available and regularly
maintained;

Provide an emergency action plan and fire hazard inspection procedures;

Ensure that first-aid can be provided at all times. Appropriately equipped first-
aid stations should be easily accessible throughout the place of work.

Ensure proper housekeeping on site.
Provide induction to visitors on HSE issues at the site.
Ensure full compliance with CDR HSE procedures.

ENVIRONMENTAL MANAGEMENT PLAN

PREPARED BY ELARD
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Table 8-2 Environmental Mitigation Plan for the Operation Phase
Impacts Impacts after
Media Project Activities before Mitigation Measures p. L Responsibility Cost Estimate
e Mitigation
mitigation
During detailed design, target for a hydrogen sulfide concentration of 0.25 ppm at the
outlet of the OCU stack; such an outlet concentration could correspond to reducing the
dynamic hydrogen sulfide concentration to 25 ppm. In addition, the OCU removall
efficiency would have to be 99%. With this target met, the calculations reveal that the
hydrogen sulfide threshold of 7 Zg/m3 would not be exceeded at 40 meters from the outlet
stack. Additional costs
Consider an ambient static hydrogen sulfide concentration would be on average 500 ppm. related to:
Include a chemical dosing station o increase the pH of the influent wastewater to the Measures fo
Daoura WWTP. This WOU.|d result in gn.increose of The wos‘rewotgr pH wh.ich in furn Woulql CDR to include the odor achieve the
lower the hydrogen sulfide gas emissions. Accordingly, the ambient static hydrogen sulfide control unit design target sulfide
gas concentration would be reduced. Chemicals used for this purpose include lime concentration of
) . . . . change and
[Ca(OH)2], caustic soda (NaOH) or magnesium hydroxide. The handling and preparation land inq in the final 0.25 ppm
of either lime or caustic soda would be easier than magnesium hydroxide. andscaping in the find Chemical dosing
. . . design and scope of f Hi f
Cover the tanks pro provide a building enclosure to the aerated grit chambers. The OCU work of Confractor Ior pH Increase o
¢ Odor Emissions from the plant High capacity must be adequate to accommodate the air flow from the aerated grit Low influent
chambers. Contractor fo design wastewater
Do not exceed an OCU capacity of 0,000 Nm3/h because an additional increase would and bu'lc_j the OC_:U as ggr\éefre'gg Thrief
Air Emissions result in higher emitted hydrogen sulfide mass flux. per revised design chamber Tonksgor
Install an OCU stack of at least 6 meters high from the ground level. Additional height is BMLWE s responsible fo enclosing the
recommended, if possible, subject to applicable building codes and structural stability maintain the OCU during building
considerations. operation - Tree planting
Plant frees along the boundaries of the proposed plant with a maximum spacing of 3 around the plant
meters; besides the positive visual impacts, the trees would help absorb odors emissions Maintenance costs
and would act as a natural barrier for odors emissions containment. during operation
Ensure continuous monitoring on a daily basis of hydrogen sulfide emissions at the emission
sources and within the plant boundaries. Measured values are to be compared to the
threshold concentrations. Corrective measures and action would be required in case the
measured values exceed the threshold concentrations
Ensure the design of the OCU for Phase 2 accounts for cumulative impacts with Phase 1
Install energy saving lighting fixtures (e.g. LED) instead of regular light bulbs; No seporoTe costs
. - - . . i . Contractor for estimation -
e Combustion and exhaust emissions . Ensure that the specifications of the generators are in line with national standards (Decision truch .
- Medium ) . L L Low consiruction Included in
and greenhouse gas emissions 8/1 dated 2001) in terms of air pollutant emissions through regular monitoring; . ,
BMLWE for operation Operator’s scope of
Regular maintenance of the generators; P
gu : 9 ‘ works and fees
Constfruct the freatment facility with proper sound isolatfion to reduce noise levels from the
pumps;
Ensure regular maintenance of generators and pumps
Ensure that generators are fitted with residential grade noise mufflers and soundproof Cost of sound
e Operation of on-site generators casing as per the set design of the pumping stations; Contractor for isolation for pumps if
Noise and pumps Medium Avoid conducting maintenance works on Sundays and holidays and limit them to daytime Low construction required

e Maintenance activities

hours (7:00 am to 5:00 pm);

Establish a grievance mechanism and implement timely and effective actions to minimize
impacts from noise in the case of complaints from any of the inhabitants/ nearby receptors;

Conduct noise monitoring near sensitive receptors to ensure that noise levels are compliant
with national standards (Decision 52/1).

BMLWE for operation

Noise monitoring
cost: $300/ day.
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Ensuring the raw wastewater is always undergoing preliminary treatment before the effluent
is conveyed fto the Daoura Sea Outfall. This would ensure that the sea outfall pipe would
Discharge of preliminary-treated Low not become clogged with grit, sand and debris Low BMLWE Sampling and
wastewater from the outfall pipe The Operation and Maintenance contract for the preliminary treatment works should testing of seawater
stipulate the requirements to collect and test seawater for fecal coliforms counts. Such
data would help optimize the dispersion modeling parameters for the Daoura Sea Outfall.
Ensuring the wastewater is always undergoing primary and secondary treatment before the
effluent is conveyed to the Daoura Sea Outfall.
The Operation and Maintenance confract for the primary and secondary treatment works
Wastewater Discharge of treated effluent from should stipulate the requirements to collect and test seawater for BOD and fecal coliforms
. . Low Low BMLWE -
the sea outfall pipe during Phase 2 counts.
Municipalities within the catchment area of the plant should ensure that industrial
wastewater is not discharged into the sewer networks without pre-treatment to avoid causing
upsets to the biological treatment plant.
. No separate costs
. . . Contractor, Supervision . .
Prepare a Dewatering Management Plan for approval prior to commencement of operation estimation -
. . . . Consultant and .
Dewatering of grit and sludge Medium works; and Low Municioality of Buri Included in
Analyze seawater quality prior to discharge H Patty ] Contractor’s scope
ammoud
of works and fees
Clean screens regularly and drain screenings on a platform. Drained screenings should be
properly disposed at the nearest waste management/ disposal facility. This can be done by No separate costs
hiring a specialized contractor to transport and dispose the contaminated coarse estimation -
CoIITec‘red pretfreatment process Medium materials; Low BMLWE Included in
waste Ensure that all collected wastes are disposed of in authorized landfills. Operator's scope of
Reuse grit if it has adequate characteristics. WwoOorks
Oil and grit should be sent to a certified facility for recycling;
No separate costs
Solid Waste i ion -
. . Ensure that all collected wastes are disposed of in authorized landfills. eshmo’ﬂor.]
Disposal of Generated Sludge Medium ) . Low BMLWE Included in
Ensure that sludge is treated and dewatered properly and according fo standards Operator's scope of
works
No separate costs
Minimize waste generation; estimation -
Domestic Solid Waste Low Provide waste storage area with sorting and signs for the various types of waste; Low BMLWE Included in
Segregate, collect and store solid waste. Operator’s scope of
works
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e Discharge of preliminary-freated

The following additional mitigation measures are recommended to reduce potential impacts
further more:

The land reclamation activities, over the Daoura Oveflow Pipe, may have resulted in the
burial of about six diffusers. As part of the foreseen rehabilitation works, the overflow pipe
needs fo be inspected further by divers. If, some of the diffusers have become buried,
rehabilitation activities fo completely close and disconnect these diffusers would be needed.
This would be to ensure that no debris get into the pipe and no wastewater flows get out of
these diffusers lifting up the reclaimed sediments above.

There could be a need to extend the overflow pipe further info the sea in light of the fact
that its marine section has now become substantially reduced. This would require desk studies

ENVIRONMENTAL MANAGEMENT PLAN

CDR for overflow design
change

Contractor for outfall

Cost of additional

Accidental fo evaluate the extension length taking intfo account hydraulics, available water heads rehabilitation works I
Releases wosTenger from the emergency Low upstream, economics and plume dispersion. Low rehabilitation
outfall pipe . BMLWE for operation measures
e For proper performance, the raw wastewater must always undergo preliminary treatment ] ]
before the effluent is conveyed to the Daoura Overflow Pipe. This would ensure that the Collaboration with the
overflow pipe would not become clogged with grit, sand and debiris. Municipality
e The diversion of the wastewater flow to the Daoura Overflow Pipe should not be practiced
randomly. The diversion of wastewater flows to the overflow pipe should only take place
when the Daoura Sea Outfall must be put out of service for maintenance or repairs. It would
be most suitable to schedule any maintenance or repair activities for the sea outfall during
the winter season.
e  Control discharge of non-municipal wastes and industrial wastes into the sewer network with
the help of the Municipality
e No storage tank should be used for the storage of fuel, oil or chemicals unless its material and
construction are compatible with the type of materials to be stored and storage conditions
(e.g. pressure and temperature);
e All fuel and chemical tanks should be contained in either a double skin tank over concrete
floor or inside a concrete bund of at least 110% the capacity of the largest tank.
e Drip frays should be installed underneath equipment such as diesel generators and
fransformers to contain leakage, and when using chemicals;
e Keep records of all fuel, oil, chemicals, and diesel; CDR fo modify design to
e Reduce the frequency of refueling activity by filing the tanks to the maximal capacity during consider mitigation Costs of concrete
) ) ] each refueling operation; measures bunds
e Accidental Spills of Fuel, Oil and : . . . . - : .
Chemicals Medium e Ensure that the maintenance schedule and checklist already prepared is being efficiently Low Contractor for Cost of drip tray:
used; . $200/piece
) ) » ) construction
. C.he§k ’ronk-levels prior to delivery to prevent overfiling through side glass or manually by BMLWE for operations
dipstick logs;
e Have a Spill Response Plan in place.
e Ensure a supply of suitable absorbent materials is available at re-fuelling points for use in
dealing with minor spills. If a leak or spill occurs during loading or offloading operations, the
operations must be stopped and the spill must be contained, cleaned up and collected
based on the Spill Response Plan.
e Ensure that personnel assigned to handle chemicals/oil/fuel are well aware of the
requirements. They should be frained prior fo commencing their duties.
Depletion of Resources
Energy - . . e Regular maintenance of equipment; )
Resources * Electricity consumption Medium o Install energy saving lighting fixtures (e.g. LED) instead of regular light bulbs. Medium BMLWE
e Change in land use e Ensure no odors are generated from the plant by applying identified mitigation measures, CDR for design and specified under
Land . Possble impact on lond | particularly for the OCU; Low construction or control
Resources depreciation and land use change e Plant trees along the fence of the pumping stations to reduce its visibility from adjacent plots BMLWE for operations . res above

of adjacent plots

and improve the aesthetics of the area.

and maintenance
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Biological
Resources

Socio-
economic

Health and
Safety

Normal operation: discharge of
preliminary freated wastewater
during Phase 1

Normal operation: discharge of
treated wastewater during Phase 2

Disturbances from odor emissions

Land value depreciation

Improvement in seawater quality

Increased health and safety risks

Low

Low

High

Low

Beneficial

High

Ensure applying identified mifigation measures to prevent the occurrence of overflows.

Prevent any blockage at the outlet end or