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REPUBLIC OF LEBANON

MINISTRY OF ENERGY AND WATER

TERMS OF REFERENCE

Consultancy Services for the Review and Update of Feasibility Studies for
Wastewater Networks and Treatment Plants — Aley Zone 7 (Regions A & B,
including Bhamdoun Locality), Aley Zone 8 / Jurd Region (Regions A & B)

September 2026




1. Background

The Ministry of Energy and Water (MoEW) intends to engage a Consultant to review and update the
existing feasibility studies for five wastewater sub-projects in the Aley district, confirming or revising
their technical, site and financial conclusions in light of the time elapsed since their original
preparation, together with Environmental and Social (E&S) screening compliant with current
national requirements. Topographic surveys, geotechnical investigations, detailed design, full E&S
studies, and bidding documents are outside the scope of this assignment (see Section 6) and are
expected to form the subject of a separate, follow-on assignment once the MoEW has reviewed and
accepted the outputs produced under this TOR.

These five sub-projects sit within, or immediately adjacent to, the CDR Wastewater Master Plan for
the Aley Caza, which delineates the area into numbered zones. Their current status differs

substantially, and the Consultant's scope of work is defined accordingly:

collector + ~30-35 km
local sewers)

, | Existing Feasibility | ¥ Primary Scope of This |
Sub-Project Study . New WWTP Required Assiantent
Zone 7, Region A
(Bouzride)
. Yes — CDR Contract Yes (already sited at .
12 villages 19208, Modified Draft Bouzride — Bouzride Upd_at'e./verlfy
~168 km of sewer Final Report, May 2019 WWTP) feasibilley
lines (18 km main
collector + ~150 km
secondary/tertiary)
Zone 7, Region B Yes (already sited at
(Bchetfine) Bchetfine — Bchetfine
. Yes — CDR Contract WWTP). Also receives .
8 villages . 19208, Modified Draft the lower, gravity- Upd.at.e./venfy
SO sew-er lines Final Report, May 2019 draining catchments of feagibllicy
(13-14km Lnam El Binnay and Kfar
collector + ~70 km Matta.
local sewers)
Zone 8 / Jurd Region,
Region A
(Maasriti/Chourit) Yes - CDR Contract Yes (?I_ready 'sited at '
. . Maasriti/Chourit — Update/verify
20 villages 19777, Final Report, . . e
Maasriti/Chourit feasibility
~226 km of sewer May 2018 WWTP)
lines (21 km main
collector + ~205 km
secondary/tertiary)
Zone 8 / Jurd Region,
Region B (Charoun) Update/verify
. Yes — CDR Contract Yes {already sited at feasibility (ground
2 villages 19777, Final Report, Charoun - Charoun surveys deferred to the
735_40 km of SENVED May 2018 WWTP) design stage - see
lines (4.7 km main Section 4.2)




| Existing Feasibility Primary Scope of This |

Sub-Project New WWTP Required

| Study Assignment 5
Confirmation, at
feasibility level, of the
Bhamdoun Locality No — The ma?jor pa'rt of cqnveyance co'ncept,
) Bhamdoun is drained alignment and points of
(Zone 7, Region A) by gravity to the connection with  the

1 locality (Bhamdoun wastewater collection Bkhichtay/Btalloun
el Daiaa and Not applicable — no networks of Bkhichtay networks, and of the
Bhamdoun el Mhatta) ~ feasibility study is and Btalloun, reaching Bouzride WWTP's
Sewer length not required the Bouzride WWTP capacity to accept this
established in the (Zone 7 Region A) for flow. No  separate
existing studies — to be treatment; no new feasibility report,
defined under this WWTP is proposed at detailed design  or
assignment Bhamdoun bidding documents
required under this

assignment,

The Zone 7 and Zone 8 feasibility studies, though technically sound at the time of issue, are now
respectively seven and eight years old. Both were produced by the same Consultant (LibanConsult
AGM) under a broadly consistent methodology (activated sludge via oxidation ditch, low F/M ratio,
11-13-day sludge age, 1 PE = 128 L/cap. d), which provides a useful common baseline but does not
exempt either study from renewed verification, given the elapsed time and, in the case of Zone 7, a
well-documented history of site relocation and municipal reversal between 2014 and 2019. In
particular, the population figures adopted in the previous studies shall be reviewed and updated,
taking into account the growth rates to be published in the forthcoming update of the National
Water and Wastewater Strategy (NWWS); the Consultant shall not carry forward the 2018/2019
population projections without this reconciliation (see Sections 2 and 6). Pending publication of the
updated NWWS growth rates, the organic population growth rate for each locality shall be
calculated in accordance with the methodology set out in Annex 1.

Dakkoun and the upper, coastward-draining catchments of El Binnay and Kfar Matta — to be
conveyed to the Al Ghadir WWTP via the En Naameh and Khalde pumping stations — are not part of
this assignment. Only the lower, inland-draining catchments of El Binnay and Kfar Matta remain
within scope, and are drained towards the proposed Bchetfine WWTP as part of Zone 7 Region B
(see Section 4.1).

2. Objectives of the Assignment

* To verify, and update where necessary, the population, site, and infrastructure baseline
underlying the existing Zone 7 and Zone 8 feasibility studies before any design work is
carried forward from them, including a full review of previously-adopted population. Growth
rates shall be calculated using the methodology set out in Annex 1.

®* To confirm, at feasibility level, the conveyance concept for the Bhamdoun locality's
wastewater to the wastewater collection networks of Bkhichtay and Btalloun for ultimate
treatment at the Bouzride WWTP as part of Zone 7 Region A, including confirmation that the
Bouzride WWTP's capacity sizing accounts for this additional flow; detailed design of this
conveyance network falls outside this assignment's scope (see Section 4.3).




* To carry out a cost-benefit analysis (CBA) for every remote locality across the project ares —
any small locality located far from other villages, such that connecting it to the wastewater
network of adjacent villages or to the proposed WWTP would require long stretches of
sewer lines — comparing centralized conveyance and treatment against local, decentralized
treatment (see Section 6, Phase i),

* To carry out Environmental and Social screening for all five sub-projects in accordance with
MoE Decree 8633/2012, to inform the scope of a subsequent, separate Environmental and
Social studies assignment.

* To confirm that all proposed WWTPs — Bouzride WWTP, Bchetfine WWTP, Maasriti/Chourit
WWTP and Charoun WWTP - are sited on publicly-owned land, and to flag to the MoEW at
the earliest opportunity any site found not to meet this requirement,

® To protect the water resources of the Aley district — including the Safa River and the Damour
River basin — from continued contamination by untreated wastewater.

3. Institutional Framework

* Employer: Ministry of Energy and Water (MoEW)

* Operator: Beirut and Mount Lebanon Water Establishment (BMLWE), for all five sub-project
areas.

® Environmental Regulator; Ministry of Environment (MoE), under Decree 8633/2012.

* The Consultant shall coordinate with the Rechmaya hydropower plant operator adjacent to
the proposed Maasriti/Chourit WWTP site, and with the operators of the Bkhichtay and
Btalloun networks in relation to the Bhamdoun connection, as third parties whose facilities
interface directly with the assignment.

4. Description of the Project Area

The combined project area lies entirely within the Aley district of Mount Lebanon Governorate,
extending from the high-elevation Jurd Region along the historic Beirut-Damascus route down
toward the Damour/Safa River basin. It spans two principal hydrological settings: the Damour/Safa
River basin (Zone 7 and part of Zone 8), which drains inland toward the proposed Damour Dam; and
the Jurd highlands (the remainder of Zone 8 and Bhamdoun), characterized by steep terrain and, in
Zone 8 Region B, unresolved wartime UXO risk. The three numbered sub-areas below (Sections 4.1—
4.3) should be read together, not in isolation, since El Binnay and Kfar Matta are physically split
between catchments by elevation: only their lower, inland-draining portions fall within the scope of
this assignment (see Section 4.1). A general map of the study area showing the proposed sewer
lines, pumping stations and WWTPs is provided in Annex 2.

4.1Zone 7 (Region A — Bouzride; Region B — Bchetfine)

Region A serves Baysour, Souq el Gharb, Keyfoun, Ghaboun, Ain Hala, Ain €j Jdide, Bhouara,
Bkhechtay, Rejmeh, Mansouriyyet Bhamdoun, Btalloun and Taazaniyye, via an approximately 18 km
main collector and an estimated 150 km of secondary/tertiary sewers, discharging to the proposed
activated-sludge Bouzride WWTP (plots 340, 344, 345, 346, 349). Region A also receives, via the
Bkhichtay and Btalloun networks, the wastewater of the Bhamdoun locality (see Section 4.3).

Region B serves Kfaramay, Roueissat el Naamane, Chartoun, Doueir er Remmane, Silfaya, Dfoun, and
the lower-elevation, gravity-draining portions of E| Binnay and Kfar Matta, via a 1314 km main




collector (including a 1.75 km river-bank section between Jisr el Qadi and Bchetfine) and an
estimated 70 km of local sewers, discharging to the proposed Bchetfine WWTP (plot 995-99¢).

Parameter Region A (Bouzride) Region B (Bchetfine)
Population Equivalent, 2018 (summer) 35,550 17,423 -17,500
Population Equivalent, Phase | (2035) 51,000 22,500
Population Equivalent, Phase I| {~2063) 77,000 | 33,750 - 34,000

Region B, in particular Deir Kouche, Jist el Qadi and Bchetfine, lies partly within the catchment of the
proposed Damour Dam on the Safa River, whose implementation timeline remains, to the MoEW's
knowledge, undecided. El Binnay and Kfar Matta straddle two separate catchments by elevation:
their upper, coastward-draining portions are outside the scope of this assignment, while their lower,
inland-draining portions gravitate to the proposed Bchetfine WWTP as part of Zone 7 Region B. The
population figures for these lower catchments, as carried forward from the 2019 study, shall be
reviewed by the Consultant in line with Section 2.

The population-equivalent sizing of the proposed Bchetfine WWTP shall be re-verified against the
growth rates calculated in accordance with the methodology set out in Annex 1, and against the
confirmed lower-catchment contribution of both El Binnay and Kfar Matta.

4.2 Zone 8 / Jurd Region (Region A — Maasriti/Chourit; Region B — Charoun)

Region A serves Sofar (partly, ~70%), Mansouriyet Bhamdoun (partly, ~¥50% - distinct from the
Bhamdoun locality described in Section 4.3), Majdelbaana, Chanay, Bedghane, Charoun (partly,
~50%), Mecherfe, Mazraat el Nahr, Btater, Ain el Halazoun, Habrammoun, Bserrine, Ramliyye,
Mraijat, Kfarnis, Majdelmeouch (partly, ~70%), Chourit, Maasriti, Rechmaya and Ain Trez, via an
approximately 21 km main collector (Northern, Southern, Western and Rechmaya sector collectors)
and an estimated 205 km of secondary/tertiary sewers, discharging to the proposed activated-sludge
Maasriti/Chourit WWTP (plots 447-450, Chourit cadastral zone), sited immediately adjacent to the
existing Rechmaya hydropower plant.

Region B serves Charoun (partly, ~50%) and Eghmid (partly, ~90%; the remaining 10% is assigned to
the separate Nabaa es Safa wastewater scheme, which has been completed and is now operational),
via an approximately 4.7 km main collector and an estimated 30-35 km of local sewers, discharging
to the proposed Charoun WWTP (Ouadi Charoun, plots 4618-4621, Charoun cadastral zone),

Parameter Region A (Maasriti/Chourit) ; Region B (Charoun)
Population Equivalent, 2017 (summer) 32,500 6,375
Population Equivalent, Phase | (~2035-2044) 65,000 15,000

Population Equivalent, Phase Il (~2063-2071) 97,000 22,500




Two site-specific conditions from the 2018 feasibility study carry directly into this assignment and
shall be treated as priority Phase | tasks rather than assumed resolved:

* Maasriti/Chourit WWTP site: the 2018 study flagged flood risk from the adjacent Safa River,
a difficult embankment morphology requiring significant excavation or piling, and an access-
road arrangement still to be finalized with the operator of the neighboring Rechmaya
hydropower plant. The Consultant shall re-confirm all three before finalizing the site layout.

* Charoun WWTP site: no ground topographic survey was carried out in 2018 due to the
suspected presence of landmines and explosive remnants of war in the vicinity; the 2018
design and cost estimate relied instead on aerial imagery and 5 m satellite contour data,
which shall remain the basis for feasibility-level work at this site. Ground surveys and
geotechnical investigations at this site are deferred to the design stage and shall not start
before formal UXO/landmine clearance certification is obtained from the competent
Lebanese authority (Lebanese Army / Lebanon Mine Action Center) covering the WWTP site
and the full length of the approach roads and collector alignment. Under this assignment,
the Consultant shall not enter areas not confirmed safe and shall flag to the MoEW the lead
time needed to obtain this certification, so that it can be initiated ahead of the design stage.

The wider Jurd Region area is understood to drain toward the Damour and Safa River system and
includes land within a UN ESCO-designated nature and environment reserve program; the Consultant
shall confirm the exact designation and boundary of this reserve and assess its implications for site
selection and effluent discharge at both Maasriti/Chourit and Charoun.

4.3 Bhamdoun Locality

Bhamdoun is a distinct locality in the Aley district, situated along the historic Beirut-Damascus route
at high elevation, and is not currently covered by either the Zone 7 or Zone 8 feasibility studies.

Unlike the other sub-projects, no new wastewater treatment plant is proposed at Bhamdoun. The
major part of the locality is drained by gravity towards the wastewater collection networks of
Bkhichtay and Btalloun, through which Bhamdoun's wastewater will ultimately reach the Bouzride
WWTP, where it will be treated. Bhamdoun is therefore included within Zone 7 Region A (see
Section 4.1). Accordingly, no separate feasibility study is required for Bhamdoun; the Consultant's
scope for this locality under this assignment is limited to confirming, at feasibility level, the
ctonveyance concept, alignment and points of connection with the Bkhichtay and Btalloun networks
(see Section 6), and confirming that the Bouzride WWTP's capacity sizing under Zone 7 Region A
accounts for the additional flow contributed by Bhamdoun. Detailed design of this conveyance
network and its bidding documents fall outside this assignment's scope.

The remaining part of the locality - approximately 40% of Bhamdoun el Mhatta's housing units (the
northern part of the Bhamdoun locality) - may be drainable by gravity toward the caza of Baabda
rather than toward Bkhichtay/Btalloun. Therefore, this part will not be included in the scope of the
present project.

5. Environmental Sensitivity of the Project Area

Across the three numbered sub-areas, the defining environmental sensitivity is hydrological rather
than industrial: this is a project whose primary purpose is to stop the contamination of surface water
and groundwater resources that recur throughout the existing feasibility studies. The Consultant
shall treat the following as baseline sensitivities to be verified, not re-derived from first principles, in
Phase I;




The Damour/Safa River system, into which Zone 7 Region B (Bchetfine) and, to a lesser
extent, Zone 8 Region A (Maasriti/Chourit) ultimately drain, and which is the subject of the
unresolved Damour Dam decision described in Sections 4.1 and 4.2, Any effluent-quality or
discharge-location decision in these two sub-areas shall be tested against both the short-
term (no dam) and long-term {(dam in place) scenarios documented in the 2019 Zone 7
study.

Localized karstic formations along the Zone 7 Region A collector corridor: the 2019 study
notes that the Wadi Dahab pumping station sits on an impermeable marl/limestone
formation, but that any overflow reaching the downstream river course could cross karstic
formations before reaching the WWTP. The Consultant shall confirm whether this residual
risk has any bearing on pumping-station overflow design or emergency-storage sizing.

The UNESCO-designated nature and environment reserve program referenced in the Zone 8
study as covering part of the Jurd Region; the Consultant shall confirm the reserve's exact
designation, boundary and applicable protection regime, and assess whether it constrains
site selection, construction access, or effluent discharge at Maasriti/Chourit or Charoun.

Site-specific sensitivities already identified at individual WWTP locations: flood risk from the
Safa River at Bouzride and from an unnamed watercourse at Maasriti/Chourit; and the
UXO/landmine risk at Charoun described in Section 4.2, which is as much an environmental-
baseline gap (no ground data exists) as a safety constraint.

6. Scope of Services

The Consultant shall organize its work in two phases — Phase | (Mobilization and Baseline Data
Collection) and Phase I (Feasibility Studies) — applied to each sub-project at the level of detail
warranted by its current status as summarized in Section 1. Topographic surveys, geotechnical
investigations, detailed design, full Environmental and Social studies, and bidding documents are
outside the scope of this assignment and are expected to be procured separately once MoEW has
reviewed and accepted the outputs of Phase II.

Phase I: Mobilization and Baseline Data Collection

Kick-off meeting with MoEW and BMLWE; collection of the complete study files for Zone 7
(Contract 19208) and Zone 8 (Contract 19777), including Explanatory Documents and
drawings; collection of any Bhamdoun data made available by the MoEW, including the
extent and available capacity of the Bkhichtay and Btalloun networks and of the Bouzride
WWTP under Zone 7 Region A.

Re-engagement with the Municipalities of Mejdlaya, Bouzride, Bchetfine, Baysour, Ghaboun
and Deir Kouche (Zone 7) and Maasriti, Chourit, Rechmaya, Charoun, Eghmid and other
concerned municipalities (Zone 8), to reconfirm the continued validity of prior site decisions,
public consultation outcomes, and any municipal commitments.

Population and non-domestic consumer census update for all five sub-project areas, re-
verifying the design basis and growth assumptions carried forward from the 2018/2019
studies. The growth rate shall be calculated in accordance with the methodology set out in
Annex 1.

Condition assessment of existing infrastructure and previously selected WWTP sites, based
on site visits and on the data and drawings of the 2018/2019 studies. Topographic surveys




and geotechnical investigations are not part of this assignment and will be carried out at the
design stage.

* Hydraulic in-situ testing and influent characterization (composite sampling campaigns) at
representative points in each sub-project area.

* Cadastral clearance and land tenure verification for all proposed WWTP and pumping-
station sites, and for the collector and pipeline corridors, confirming that each proposed
WWTP site sits on publicly-owned land.

* Environmental and Social screening of all five sub-projects under MoE Decree 8633/2012
and the applicable Environmental and Social Framework,

Phase II: Feasibility Studies

For Zone 7 and Zone 8, this phase updates and confirms (or revises) the conclusions of the existing
feasibility studies once Phase | data are in hand; it does not repeat the alternatives analysis from first

Bhamdoun (its wastewater instead reaching the Bouzride WWTP under Zone 7 Region A), no
separate feasibility study is required; this phase is limited, for Bhamdoun, to confirming the
conveyance concept, the alignment and the points of connection with the receiving networks, as the
basis for detailed design.

¢ Updated demand forecasting against the planning horizons already adopted for Zone 7
(2035 / ~2063) and Zone 8 (2035—2044/"‘2063—2071), and definition or confirmation of the
design horizon for the Bhamdoun conveyance network. Population projections for all sub-
projects shall be reviewed. In deriving locality-specific organic growth rates, the Consultant
shall apply the two-component growth model and rural/urban rate-band methodology set
outin Annex 1.

* Confirmation or revision of the treatment process and configuration at each of the four
proposed WWTP sites (Bouzride WWTP, Bchetfine WWTP, Maasriti/Chourit WWTP and
Charoun WWTP), including preliminary sizing of each plant — principal unit processes,
approximate footprint and land area required, and indicative capacity per design horizon —
sufficient to support the cost estimate described below.

* Confirmation that each of the four proposed WWTP sites is located on publicly-owned land;
where a site is found not to meet this requirement, the Consultant shall identify a suitable
alternative publicly-owned site and flag the land-acquisition and schedule implications to the
MoEW without delay.

* Site-specific verification of land adequacy, access, and third-party interfaces (Rechmaya
hydropower plant at Maasriti/Chourit; UXO clearance at Charoun; expropriation status at
Bouzride and Bchetfine).

¢ Confirmation of the upper/lower catchment boundary for El Binnay and Kfar Matta (see
Section 4.1), to ensure that the collection-network design for the proposed Bchetfine WWTP
correctly captures only the lower, inland-draining catchment that remains within the scope
of this assignment.

® Preliminary design of the sewer collection networks and main collectors for each sub-
project, including the Bhamdoun conveyance network: indicative routing and alignment
(main collectors and secondary/tertiary networks), provisional pipe diameters, and
estimated pipe lengths by section, building on (and re-verifying) the alignments and
diameters adopted in the 2018/2019 studies. This preliminary design shall identify major
routing constraints already flagged in those studies (exg., the counter-sloped Bkhechtay—




Ghaboun stretch, the river-bank sections of the Zone 7 Region B collector, and the
Rechmaya escarpment in Zone 8 Region A), and shall confirm or revise the nhumber, location
and approximate sizing (static height, indicative pumped capacity) of the pumping stations
identified in the 2018/2019 studies (Wadi Dahab and Bchetfine in Zone 7; Mraijat, Ain Trez
and Rechmaya in Zone 8). This preliminary design shall be sufficient to support the cost
estimate described below and to inform the alternatives comparisons in this Phase, but shall
not extend to hydraulic modeling, structural design, or construction-ready drawings, which
remain outside this assignment's scope (see Section 1). In the absence of new topographic
surveys, which are deferred to the design stage, the preliminary design shall rely on the
alignments, levels and drawings of the 2018/2019 studies and on available mapping and
satellite contour data.

Multi-criteria analysis and financial modeling, including updated capital and O&M cost
estimates and cost-per-cubic-meter calculations for each sub-project, building on (but re-
verifying) the cash-flow methodology and results of the 2018/2019 studies, and reflecting
the reviewed population projections. For each sub-project, the preliminary capital cost
estimate shall be broken down into its principal components — sewer networks and
collectors, pumping stations, and the WWTP (or, for Bhamdoun, the conveyance network
alone) — building on the preliminary design described above, to an accuracy appropriate for
feasibility-stage decision-making (e.g., +£30%), rather than as a single aggregate figure per
sub-project.

Cost-benefit analysis (CBA) of remote localities — mandatory. A CBA shall be carried out

for every remote locality, i.e. every small locality located far from other villages, such that
connecting it to the wastewater network of adjacent villages or to the proposed WWTP
would require long stretches of sewer lines. For each such locality, the CBA shall compare
centralized conveyance and treatment at the proposed WWTP against local, decentralized
treatment (e.g., reed beds/constructed wetlands or compact package treatment units),
considering capital cost, O&M cost and complexity, land requirements, and environmental
and social factors, and shall conclude with a recommendation. No remote locality shall be
connected to the centralized network in the feasibility report without a documented CBA.
The Consultant shall identify all candidate remote localities during Phase | and confirm the
list with the MoEW before proceeding.

For the four sub-projects with a dedicated local WWTP, an assessment of the potential for
reuse of treated effluent for agricultural irrigation, considering the volume of treated flow
available, the treatment level achievable, the proximity and extent of cultivated land,
prevailing cropping patterns, and applicable Lebanese and international reuse standards;
where reuse is found feasible, the Consultant shall provide an order-of-magnitude estimate
of the irrigable area supported. Detailed design of any reuse scheme falls outside this

assignment's scope, )
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7. Deliverables

Deliverable Sub-Project(s)

D1.1 - Updated Feasibility Report Zone 7, Region A (Bouzride)

D1.2 - Updated Feasibility Report Zone 7, Region B (Bchetfine)

D1.3 - Updated Feasibility Report Zone 8, Region A (Maasriti/Chourit)
D1.4 - Updated Feasibility Report Zone 8, Region B (Charoun)

D1.5 - Conveyance Concept Note (in lieu of a feasibility
report — no new WWTP or separate feasibility study Bhamdoun (Zone 7, Region A)
required)

The CBA of every remote locality shall be documented within the relevant zone's updated feasibility
report (D1.1-D1.4), whether it concludes in favor of centralized conveyance or of decentralized
treatment, rather than as a separate deliverable.

Each updated feasibility report (D1.1-D1.4) and the Bhamdoun Conveyance Concept Note (D1.5)
shall include, at minimum: the reviewed population and growth-rate projections (Annex 1);
confirmation or revision of the treatment process and preliminary sizing of the WWTP, where
applicable; the preliminary design of the sewer networks, main collectors and pumping stations
described above (routing, diameters, and lengths); the CBA for each remote locality, where
applicable (Section 6, Phase I); and the resulting component-level capital and O&M cost estimates
and cost-per-cubic-meter calculations.

Schedule of Deliverables

i Deliverable Target Submission
Inception Report 2 months after notification date
D1.1-D1.4 — Updated Feasibility Reports (Zone 7 & Zone 8) 7 months after notification date
D1.5 - Bhamdoun Conveyance Concept Note 6 months after notification date

8. Duration of the Assignment

The feasibility review and update — Phases | and I, culminating in the Updated Feasibility Reports
(D1.1-D1.4) and the Bhamdoun Conveyance Concept Note (D1.5) — should be completed within 7
months from mobilization, indicatively distributed as follows:

® Phase I (Mobilization and Baseline Data Collection) — 3 months;

® Phase Il (Feasibility Studies) ~ 4 months, running in parallel with the later part of Phase |
where data allow;




9. Consultant's Team

The Consultant's team of key experts shall consist of the following positions:

Team Leader / Senior Sanitary Engineer
Wastewater Process Engineer
Hydraulic Engineer / Sewer Network Modeler

Environmental Specialist {(MoE Decree 8633/2012 and the applicable Environmental and
Social Framework)

Social Specialist

Financial Analyst

This list covers the key experts named for this assignment. It does not include non-key positions —
such as a cost estimator — which remain necessary to deliver the scope described in Sections 6
through 8 (e.g., the preliminary cost estimates required in Phase Il). The Consultant shall identify
how this supporting work will be resourced, whether through the named key experts, additional
non-key staff, or specialist sub-consultants, and shall confirm this with the MoEW before
mobilization, together with the CVs of the individuals proposed for each position.

10. Cross-Cutting Risk Items Requiring Early Resolution

The Consultant shall flag the following items to the MoEW at the earliest practicable point in Phase |,
as each has the potential to alter the scope, cost, or sequencing of the assignment if left unresolved:

[ ]

The status of the Damour Dam decision, which affects design assumptions for Zone 7 Region
B (Bchetfine) and potentially for Zone 8 Region A (Maasriti/Chourit), both of which drain
toward the Damour/Safa system.

UXO/landmine clearance at the Charoun WWTP site and its access roads, without which no
ground survey, geotechnical investigation or construction activity can proceed at the design
stage; the clearance lead time should be flagged to the MoEW early so that it can be
initiated ahead of the design stage.

Whether the proposed Bchetfine WWTP's 2019 population-equivalent sizing (22,500 PE
Phase | / ~33,750-34,000 PE Phase II) already reflects the lower-catchment contribution of
both El Binnay and Kfar Matta, or whether this is additional load the 2019 study did not
anticipate — this directly affects whether the existing sizing remains valid or requires
revision, and shall be reconciled with the reviewed population figures described in Sections
land 2.

The interface between Eghmid's remaining 10% catchment (assigned in the Zone 8 study to
the separate Nabaa es Safa wastewater scheme, now completed and operational) and the
Zone 8 Region B design, to confirm that no double-provision has occurred now that the
Nabaa es Safa scheme is in service.

Confirmation of the hydraulic and spare capacity of the receiving networks of Bkhichtay and
Btalloun, and of the Bouzride WWTP under Zone 7 Region A, to accept the additional
gravity-conveyed flow from Bhamdoun, and formal agreement of the points of connection
with the concerned municipalities/operators.




* Identifying which localities qualify as remote for the purposes of the mandatory CBA
described in Section 6, Phase Il is itself a judgment call with cost and schedule implications;
the Consultant shall propose and agree a candidate list with the MoEW early in Phase |
rather than deferring this to Phase II, to avoid re-scoping mid-assighment. Once agreed, the
CBA shall be carried out for every locality on the list.

11. Payment Plan

Payments to the selected Consultant shall be disbursed as a percentage of the contract price against
the MOEW's written acceptance of the corresponding deliverable(s), as follows:

Milestone

Inception

Draft feasibility

Final feasibility

Close-out

12. Annexes

Deliverable(s)
Inception Report

Draft D1.1-D1.4 and D1.5
(Bhamdoun Conveyance Concept
Note)

Final D1.1-D1.4 and D1.5,
incorporating the MoEW's
comments

Final Report and handover
documentation

The following annexes form an integral part of this TOR:

Payment

20%

50%

20%

10%

® Annex 1 - Population Growth Factor Methodology: sets out the required methodology for
estimating base populations and deriving locality-specific population growth factors (the
two-component organic/displacement growth model and the rural and urban growth-factor
rate bands). The Consultant shall calculate all population growth rates under this assignment

in accordance with this methodology.

® Annex 2 - General Map of the Study Area: a general map of the study area showing the

proposed sewer lines, pumping stations and WWTPs, as referenced in Section 4.




Annex 1 — Population Growth Factor Methodology

Estimating  Population  Growth Factors for
Infrastructure Planning in Lebanon

A Methodological Framework for Rural and Urban Design Populations

This paper sets out a structured, source-referenced methodology for estimating base populations and
deriving defensible population growth factors for infrastructure planning in Lebanon. It consolidates
the demographic data challenges specific to Lebanon, a two-component growth-factor model
separating organic growth from displacement, differentiated rate bands for rural and urban
contexts, and a national/regional cross-check aguinst vital and migration statistics, closing with g
worked numerical example.

Note on data currency: several figures cited here move on their own schedule — UNHCR registration counts
are updated monthly via the Operational Data Portal, and CAS's full MICS6 sub-national tables were
announced but not yet published at time of writing (Section 6.2),

1 Introduction

Population figures underpin nearly every infrastructure design decision in Lebanon, from
wastewater treatment plant capacity to water network sizing. Lebanon is nonetheless one
of the more difficult demographic environments in which to derive them: there is no current
census, and the sources that exist diverge from one another for structural reasons rather
than simple measurement error. This paper sets out a working methodology for

(i) establishing a defensible base-year population per locality,

{ii) (ii) separating the population into components that behave differently over a design
horizon, and

(iii) (iii) deriving a growth factor appropriate to rural or urban context, suitable for
documentation in donor- and International Financial Institution-reviewed project
deliverables.

2 The Lebanese Demographic Data Problem

2.1 No census since 1932

Lebanon's last complete national population census was conducted in 1932 under the
French Mandate, recording 861,399 residents. No subsequent government has repeated the
exercise, principally because parliamentary seat allocation and the broader confessional
power-sharing system are tied to sectarian demographic balance, making an updated count
politically sensitive. Every population figure produced in Lebanon since 1932 is consequently
an estimate rather than a count, and different estimates vary in methodology, scope, and
reliability.

2.2 Two data sources, two directions of error




Two commonly used data sources diverge in opposite directions depending on settlement
type:

¢ Civil registry (Personal Status Register) records, maintained by the Ministry of Interior and
Municipalities, register individuals by ancestral village rather than current residence. In rural
localities — particularly in Bekaa and mountain regions — this systematically overstates
resident population, since many registered individuals live and work in Beirut or abroad.
Registry-based national totals have been estimated at approximately 4.9 million as of 2012,
while independent survey-based estimates of actual residents for the same period were closer
to 3.7-3.8 million.
In dense urban centers, and Beirut specifically, the same registry mechanism produces the
opposite bias: the resident working population is understated, because residents registered in
home villages elsewhere are counted there instead of where they actually live.

® Survey-based estimates (CAS household surveys) — The Central Administration of Statistics
conducts nationally representative surveys (e.g., Labor Force and Household Living Conditions
Survey, MICS6). These approximate actual resident population and are generally more accurate
for urban centers, but may understate rural populations where diaspora registrations inflate
local counts.

Together, these two sources create opposite biases: rural figures are inflated, urban figures
are deflated. Using either unadjusted introduces systematic error in Lebanese infrastructure
population estimates.

2.3 Displacement as a distinct demographic layer

Since 2011, the Syrian displaced population has added a large, geographically concentrated,
and non-stationary demographic layer, disproportionately settled in rural border
governorates such as Bekaa, Akkar, and the North. UNHCR registration data, collected
through the Operational Data Portal and disaggregated to cadastral level in some
governorates, is the most current and geographically granular source available for this
component — though the figures have shifted materially over time: registration of new
Syrian arrivals was suspended in 2015, and return and cross-border movements are now
tracked as a separate, ongoing data series. This component behaves fundamentally
differently from organic demographic change and should not be modeled with the same
growth-rate mechanics used for the resident population.

3 Base Population Estimation Methods

No single source should be used unadjusted. The following methods should be cross-
validated against one another per locality:

° Civil registry records — use only as an upper-bound cross-check in rural contexts, given the
overstatement bias described in Section 2.2.

* CAS survey-based estimates — the Central Administration of Statistics periodically conducts
nationally representative household surveys, including the 2018-19 Labor Force and Household
Living Conditions Survey and the 2023 Multiple Indicator Cluster Survey, which approximate actual
resident population and related demographic indicators. These are the most authoritative
government-produced source but are not always available at fine spatial resolution.




* Housing-unit / cadastral method — in the continued absence of a census, the World Bank has
supported CAS in developing a Census of Buildings and Dwellings as a population-estimation proxy.
The method multiplies counted housing units — from cadastral records, aerial imagery, or field
survey — by an average household occupancy figure; a commonly used CAS-derived average
household size for Beirut is four persons per household. This method provides an independent check
against both registry and survey-based figures and is especially useful at the individual-locality level.

® UNHCR registration data — for the displaced/refugee component specifically, sourced from the
UNHCR Operational Data Portal, disaggregated by governorate and, where published, by cadastral
zone.

Where these sources diverge by more than roughly 15-20% for a given locality, the
divergence should be investigated and documented rather than resolved by simple
averaging — the direction of the divergence is usually diagnostic of which source is closer to
actual resident population for that location.

4 Population Components for Infrastructure Design

"Population” is not a single figure for design purposes. It should be decomposed into
components that behave differently over the design horizon and are combined differently in
the final design population:

Component Primary Source Behavior Over Horizon Design Use

Resident Lebanese CAS survey / housing-unit Compounded organic rate (r) Base hydraulic load
population method

Displaced / refugee UNHCR Operational Data Additive, scenario-based (non- | Base load addition, locality-
population Portal compounded) specific

Seasonal / diaspora-return Municipal input, site survey Not trend-based; recurring Peak flow factor only
population peak

Institutional / non- Site survey (schools, agro- Independent of population Converted to Population
domestic contributors processing, commercial) growth Equivalent (PE)

5 Deriving the Population Growth Factor

5.1 Why a single national rate is insufficient

Historical Lebanese population growth exceeded 2% annually through the 1960s and 1970s,
collapsed to near zero or negative during the 1975-1990 civil war, and has since been
shaped less by natural increase — nationally on the order of 0.3-1.0% per year — than by
migration dynamics operating on different timelines and in different directions: chronic
rural-to-urban and international outmigration, and the 2011-onward Syrian displacement
inflow, itself now subject to partial and uncertain return movement. Since October 2019,
Lebanon's financial and economic collapse has added a third, urban-concentrated dynamic.
The World Bank has documented this as a "brain drain" with material human-capital
consequences, disproportionately affecting the professional and skilled urban workforce,
with reports of large shares of doctors and nurses having left the country in the years
following the crisis onset. A single extrapolated growth rate cannot represent all three
dynamics at once, and applying one uniformly — across rural and urban localities, or across

+




localities within the same region with different displacement and outmigration profiles — is
a common and avoidable source of design error.

5.2 Two-component model

The recommended structure separates organic growth from displacement rather than
blending them into one rate:

P(t) = Pox et + D_scenario(t)

Where Py is the base-year resident population (Section 3), r is the locality-specific organic
growth rate (Sections 5.3-5.4), t is the design horizon in years, and D_scenario(t) is the
displaced population under a chosen low/base/high scenario, applied additively rather than
compounded, since displacement is a level shift with an uncertain, non-linear return path
rather than a growth trend.

5.3 Rural growth factor bands

Organic rate (r) by locality score, derived from five site indicators (housing/construction
activity, school enrollment trend, demographic skew, proximity to a growth pole, and local
economic diversification), each scored 0-2:

Score 2 Rate (r) Band Typical Profile

0 -0.2% Depopulating Vacant housing, declining enrollment, elderly-
skewed

2 0.15% Low / Flat Some vacant housing, moderate outmigration

4 0.45% Typical Rural Bekaa/Mountain | Mixed demographic, stable-to-declining local
economy

6 0.8% Stable Rural Active construction, growing/stable enrollment

8 1.25% Peri-Urban Adjacent Absorbing urban spillover, new construction

The above rural brackets reflect the balance between fertility and outmigration.

e At the low end (-0.2%), depopulating villages show declining schools and aging
populations.

e Mid-range (0.45-0.8%) aligns with national natural increase (~1.0%/yr) but adjusted
downward for rural outmigration.

e The upper bracket (1.25%) is reserved for peri-urban villages absorbing spillover
housing demand, where construction activity offsets migration losses. These
brackets are calibrated against CAS surveys and World Bank migration statistics,
ensuring they remain below the national ceiling unless local spillover is observed.

5.4 Urban growth factor bands

The urban range is wider than the rural range: the urban core can be flat or negative —
driven by high housing vacancy and emigration — while the urban periphery and peri-urban




fringe can exceed typical rural growth rates. Beirut Urban Lab's 2023 survey found housing
vacancy in Municipal Beirut at approximately 20%, rising to roughly 31% in the highest-value
market segment, with around three-quarters of surveyed vacant stock empty for over two
years — a leading indicator that should weigh more heavily than historical trend lines when
scoring urban core localities.

Score 2 Rate (r) Band Typical Profile

0 -1.0% Contracting Urban Core High vacancy, absentee ownership, visible
emigration outflow

2 -0.2% Stagnant Secondary City Chronic underinvestment, weak local economy

4 0.4% Stable Secondary City / Hub Moderate economic base, roughly stable
resident population

6 0.9% Densifying Peripheral District Informal settlement pressure, low-income
densification

8 1.5% Peri-Urban Expansion Zone New construction, visible sprawl

The urban brackets capture the dual dynamic of vacancy and densification.

¢ Negative rates (-1.0%) reflect contracting cores like Beirut, where vacancy exceeds
20% and emigration drains skilled workers.

¢ Mid-range (0.4-0.9%) represents secondary cities and peripheral districts with stable
or modest growth.

s The upper bracket (1.5%) applies to peri-urban expansion zones, where sprawl and
informal settlement pressure drive growth faster than rural averages. These ranges
are justified by survey evidence (Beirut Urban Lab, CAS) and migration trends,
ensuring urban cores are not over-estimated while peripheries capture real
densification.

5.5 Scoring methodology

Both band tables are operationalized through a companion scoring rubric: each locality is
scored 0-2 on five site indicators, the total (0-10) is looked up against the relevant band
table to yield r, and the process is overridden wherever two historical population data
points exist for the same locality, in favor of a directly back-calculated compound annual
growth rate. This keeps the growth factor auditable — a reviewer can trace any given rate
back to the specific site indicators that produced it, rather than a flat assumption applied
uniformly.

The scoring methodology operationalizes the band tables through a transparent rubric: five
indicators scored 0-2:

» Housing & Construction Activity

o 0 - Predominantly vacant housing, no visible new construction, stalled projects
. 1 - Some ongoing construction, moderate turnover
° 2 - Active new construction, strong demand




» School Enrollment Trend

° 0 - Declining enrollment, closures, aging population
° 1 - Stable enrollment
° 2 -> Rising enrollment, new schools opening

» Demographic Skew (Age Balance)

° 0 - Elderly-heavy, youth outmigration
o 1 - Balanced age structure
° 2 - Youth-heavy, strong working-age presence

» Proximity to Growth Pole

° 0 - Remote locality, far from hubs
® 1 - Moderate proximity to secondary town
° 2 > Immediate adjacency to major city/industrial zone

> Local Economic Diversification

° 0 - Reliance on single fragile sector
° 1 - Some diversification, limited resilience
° 2 - Diverse economy with multiple sectors

Total score (0-10): The sum reflects local vitality.

The score is then matched to rural or urban bands {Sections 5.3-5.4) to yield the organic growth rate
r.

6 National and Regional Growth Rate Estimation from Vital and Migration
Statistics

The organic growth-rate bands proposed in Section 5 can be cross-checked against
Lebanon's national-level vital and migration statistics, as compiled in the World Bank's
World Development Indicators (WDI). The most recent available figures are summarized
below.

Total fertility rate 2.24 births per woman (2023)

Crude birth rate 16.14 per 1,000 population (2023)
Crude death rate 5.96 per 1,000 population (2023)
Rate of natural increase (CBR ~ CDR) =10.2 per 1,000, =1.0%/yr

Net migration -17,267 persons (2024); = -0.3%/yr

Reported annual population growth rate 0.6% (2024)




The reported national population growth rate (0.6%) is lower than the rate of natural
increase alone (=1.0%) would suggest, consistent with net outmigration acting as a
persistent drag on national growth even as births continue to exceed deaths — the dynamic
described qualitatively in Section 5.1. This national figure is a useful sanity-check ceiling for
rural organic-rate scoring in Section 5.3: a rural locality scored above roughly 1.0%/yr should
have a specific, locally observed justification (e.g., peri-urban absorption), since rural areas

typically carry higher net outmigration than the national blend.

7 Worked Example: Applying the Two-Component Growth Model

The following applies the methodology of Sections 3—6 end to end, using the locality profile.

Step 1 — Score the locality (Section 5.3)

Chlifa village is scored on the five rural indicators:

* housing & construction activity = 1,
¢ school enroliment trend = 0,

¢ demographic skew = 0,

* proximity to a growth pole =1,

¢ local economic diversification = 1.

Total score = 3, which falls in the 2-3 band, yielding an organic growth rate r = 0.15%/yr.

Step 2 — Establish base population and displacement (Section 3)

Base-year resident population via the housing-unit method: Po = 4,241.
Current UNHCR-registered displaced population for the locality: 900.

Design horizon: t = 25 years.

Step 3 — Project organic growth (Section 5.2)
P organic(25) = 4,241 x (e)?>70.0015 ~ 4,403

Step 4 — Apply displacement scenarios (Section 5.2)

Displacement is applied additively, not compounded, under the three scenarios of Section

5.2:

Scenario Adjustment Displaced Pop. at t=25 Total Design
Pop.

Low (return migration) -50% 450 =4,853

Base (stable) 0% 900 =5,303

High (sustained/growing) +15% 1,035 =5,438

The resulting range — approximately 4,853 to 5,438 — rather than a single figure, is what

should be carried into a project deliverable.




Glossary of Acronyms

® CAS — Central Administration of Statistics (Republic of Lebanon)

* CBR — Crude Birth Rate

® CDR — Crude Death Rate

¢ IFl — International Financial Institution

* MICS / MICS6 — Multiple Indicator Cluster Survey (sixth round, 2023)
® ODP — Operational Data Portal (UNHCR)

* PE — Population Equivalent

* TFR — Total Fertility Rate

* UNHCR — United Nations High Commissioner for Refugees

* WDI — World Development Indicators (World Bank)




Payment Schedule - TERM 6

All amounts in US dollars [S], excluding VAT, Percentages are of the total contract value (TOR Section 11 Payment Plan) and apply across all sub-projects

together, not per zone: the draft and final feasibility reports for all five sub

of Deliverables), so payment is not split by zone.

-projects are submitted at the same two points in the schedule (see the Schedule
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Milestone Deliverable(s) invoiced e Taract submission Hgd contract Amount L.L
T e . =7 (Section7) value et
Inception Report 1 month after notification date
Mobilization / Inception 20.0% 1,000,000,000
Draft D1.1-D1.4 (Updated Feasibility Reports) and D1.5 [~6 months after notification
Draft feasibility {Bhamdoun Conveyance Concept Note) date 50.0% 3,000,000,000
Final D1.1-D1.4 and D1.5, incorporating the MoEW's 7 months after notification
Final feasibility comments date 20.0% 1,000,000,000
Final Report and handover documentation After MoEW review of the final
Close-out feasibility reports 10.0% 500,000,000
TOTAL 5,500,000,000
TVA 11% 605,000,000
TOTAL +TVA 6,105,000,000
ONLY SIX MILLIARD ONE HUNDRED FIVE MILLION L.L
DISCOUNT ........% ONLY .............. PERCENT
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