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EXECUTIVE SUMMARY
The Water Infrastructure Support and Enhancement for Lebanon (WISE-Lebanon)
program was a highly successful three-year infrastructure and capacity building project
funded by USAID that improved water services for thousands of Lebanese citizens and a
large Syrian refugee population living in towns and villages throughout Lebanon while
also contributing to the capacity and performance of regional water and wastewater
utilities.
BASELINE CONDITIONS OF LEBANON’S WATER SECTOR

The water sector in Lebanon suffers from deficiencies in water storage, supply, and
treatment facilities, in addition to ineffective water management practices. Most of the
existing facilities and networks, notably for potable water, are aging, inadequately
maintained, and losing large quantities of non-revenue water (NRW) resulting in
insufficient quantities to meet local needs. Water establishments’ revenue collection from
subscribers is low due to poorly maintained subscriber records and inefficient billing
processes. Population growth, internal migration, recent influx of new refugee groups,
and intensive urbanization have placed increased burdens on the existing water sector
infrastructure.
Growing water-demands pose a threat to economic development and livelihoods,
especially among the poorest and most vulnerable populations in rural areas.
Furthermore, institutional constraints hamper the performance of Lebanon’s four regional
water and wastewater establishments (WEs):





North Lebanon Water Establishment (NLWE)
Bekaa Water Establishment (BWE)
Beirut and Mount Lebanon Water Establishment (BMLWE)
South Lebanon Water Establishment (SLWE)

The government of Lebanon through the
Ministry of Energy and Water (MoEW) has
long endeavored to improve the water and
wastewater sector in Lebanon. In December
2011, the Ministry completed the first
National Water Sector Strategy (NWSS) that
contains a number of initiatives to enhance the
sector. A year later in December 2012, the
Ministry added to the NWSS a complementary
wastewater strategy. In addition, in 2013 the
Lebanese government launched the Roadmap
for Combating Pollution at the Litani River
and Qaraoun Lake.

With capital investment interventions led
by USAID, the WEs can showcase longneeded integrated approaches for
national water strategy and sustainable
management practices featured in their
business plans.
— MAHMOUD BAROUD, HEAD OF
OVERSIGHT, MOEW
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WISE-LEBANON PROGRAM DESCRIPTION

The Water Infrastructure Support and Enhancement for Lebanon (WISE-Lebanon)
program was a three-year, three-month activity funded by USAID. Chemonics
International served as the prime contractor along with implementing partners Karam
Research, Engineering & Design Office (KREDO s.a.l.); and Earth Link & Advanced
Resources Development (ELARD s.a.r.l.). Chemonics implemented WISE-Lebanon in
coordination with the government of Lebanon, the four WEs, municipalities, and other
USAID-funded contractors working in the sector on water-related issues. The project also
recognized the efforts of other donors in the sector and worked with them to obtain
synergies in the implementation of programs where appropriate. WISE-Lebanon was
launched in October 2012. After receiving five task order modifications (the most recent
one was in August 2015), it was completed on December 23, 2015.
The project’s primary objective was to improve Lebanon’s capacity in the management
of water resources through water infrastructure upgrades and related management
support. Through the WISE-Lebanon program, USAID partnered with Lebanese water
sector institutions, particularly the WEs, to identify, prioritize, and design, build, and
implement interventions in the following areas:





Completing potable water network infrastructure gaps
Constructing new potable water networks
Rehabilitating, optimizing, and improving the efficiencies of existing potable
water pumping stations
Capacity building for the WEs in capital investment processes and other technical
areas

Specifically, projects implemented under this program aimed to improve financial and
managerial performance and sustainability of the partnering WEs in the following
categories:






Decrease in percentage of NRW in the selected areas of interventions
Increase in percentage of cost recovery
Increase in number of customers served
Increase in hours of service delivery to customers
Reduction in water leakages (technical losses)

Special Syrian rapid assessment & quick impact projects. In August 2013, USAID
requested that the WISE-Lebanon program conduct a rapid assessment of the
communities served by the WEs and directly affected by the Syrian refugee influx to
identify, develop, recommend, and potentially implement integrated interventions. As a
result of the assessment, USAID modified the WISE-Lebanon Task Order in July 2014 to
include six additional quick impact projects and activities to support the Lebanese
communities hosting Syrian refugees.
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The WISE-Lebanon team also participated in implementing three grant agreements on
behalf of the Chemonics Lebanon Civic Support Initiative (LCSI) program sponsored by
the Office of Transition Initiatives (OTI). These grant agreements co-funded the
procurement of pumps and accessories for the Terbol pump station; operations and
maintenance (O&M) tools for the Bekaa Water Establishment; and the installation of
electrical cables for the Batoulay pump station.
WISE-LEBANON PERFORMANCE RESULTS

WISE-Lebanon achieved a remarkable set of concrete results including increases in
populations served; hours per day of service to homes, businesses, and institutions;
improved quality of water; enhanced cost recovery at WEs through metered accounts,
reduced nonrevenue water, and improved customer billing and collections; as well as,
introduction of best practices in planning, safety, procurement, and O&M at the WEs.
Annex 2 provides the details of the WISE-Lebanon accomplishments and performance
results.
Infrastructure projects and host community impact projects. After conducting an
extensive needs and prioritization assessment, the WISE-Lebanon program rehabilitated
the Chehabiyeh pump station; expanded and upgraded the Haouch El Oumara and
Deddeh water supply networks; and metered three of the many Kesserouan villages. In
the communities hosting Syrian refugees, WISE-Lebanon assessed needs and conducted
a related set of facility upgrades, rehabilitations, and equipment procurements to improve
water service to local communities serving large refugee populations. Section 2 of this
report details the processes undertaken to complete these projects. Exhibits 2, 3, and 4
show the final status of all major construction and host community projects.
Capacity-building and technical training. WISE-Lebanon developed operations and
maintenance (O&M) and standard operating procedures (SOP) manuals and provided
O&M on-site supervision for all completed infrastructure projects. In addition, WISE
conducted an extensive series of capacity-building, technical, and on-job/site training
sessions for the WEs and also distributed technical resources. See Exhibit 5 in Section 1
for further details.
Communication and public outreach. In support of the planned infrastructure projects,
WISE-Lebanon initiated a communications campaign aligned with the internal approved
communication strategy aimed at informing the public and raising awareness in each
service area about project objectives while emphasizing that, “This program is a
partnership with the government of Lebanon made possible by the support of the
American people. The messaging underlined the scale of the capital investment allocated
by USAID/Lebanon to secure a clean and safe water supply.
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RECOMMENDATIONS: FOLLOW-UP WORK TO IMPROVE SECTOR
PERFORMANCE

During the WISE-Lebanon program, the project provided extensive and specific input to
USAID regarding potential follow-on infrastructure work and institutional needs. See
Section 4 of this report for detailed recommendations covering possible future
interventions and programs supporting the business plan of each WE; completion of the
original host community projects; and, technical assistance for institutional strengthening
and capacity building.
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SECTION 1

PROJECT BACKGROUND
AND RESULTS
WISE-LEBANON PROJECT BACKGROUND

The water sector in Lebanon suffers from deficiencies in water storage, supply, and
treatment facilities as well as ineffective water management practices. Most of the
existing facilities and networks, notably for potable water, are aging, inadequately
maintained, and losing large quantities of nonrevenue water — this results in insufficient
water quantities for local needs. Many Lebanese citizens do not have confidence in the
safety of water supplies provided in their communities and purchase expensive bottled
water.
During the past 25 years, infrastructure investments have been made largely without
adequate planning, as-built drawings of structures, or strong coordination. This has had
negative repercussions for water services, including incomplete transmission,
distribution, and collection networks; inoperable and idle facilities; and underserved
communities. Population growth, internal migration, the recent influx of new refugee
groups, and intensive urbanization have placed increased burdens on existing water sector
infrastructure.
Growing stress around water demand
poses a threat to economic
development and livelihoods,
especially among the poorest and
most vulnerable populations in rural
areas. Authorities estimate that more
than 50 percent of transmission and
distribution networks are beyond their
useful life and that the national
average for nonrevenue water losses
ranges from 40 to 60 percent, well
above the global average of 34 percent.

Due to the political and security instability
and lack of adequate management in
several service areas, WEs are often
unable to systematically disconnect illegal
connections and collect accrued bills.
— MAHMOUD BAROUD, HEAD OF
OVERSIGHT, MOEW

Furthermore, institutional constraints limit the effectiveness of Lebanon’s four regional
water and wastewater establishments:


North Lebanon water establishment (NLWE)



Bekaa water establishment (BWE)



Beirut and Mount Lebanon water establishment (BMLWE)



South Lebanon water establishment (SLWE)
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The WEs are understaffed, mostly unable to properly recover costs, and struggle to
provide consistent quantity and quality of services. As a result, consumer confidence in
the water establishments is often low. Lebanon’s freshwater resources are more abundant
than those of its neighbors, but infrastructure gaps, management shortcomings, increased
water demands, and climate change are causing Lebanon to hover close to the water
scarcity threshold (1000 m3/person/year).
Law 221/2000 expanded the WEs’ mandate to include wastewater management, however
they lack the necessary capacity and manpower for this responsibility. Lebanon has few
functioning wastewater treatment plants, and little is being done to ensure improvements
in wastewater management. Many existing wastewater systems are not utilized. As a
result, untreated sewage effluents pollute and contaminate many ground water aquifers
and surface water sources. In addition, many of Lebanon’s aquifers are highly fractured
and karstified, making them extremely vulnerable to contamination.
Ongoing efforts by the government of Lebanon through the Ministry of Energy and
Water to improve the water and wastewater sector in Lebanon offer some promise. In
December 2011, the Ministry completed the first NWSS that contains a number of
initiatives to enhance the sector. A year later, the Ministry added a complementary
wastewater strategy to the NWSS. In addition, in 2013 the Lebanese government
launched the Roadmap for Combating Pollution at the Litani River and Qaraoun Lake.
The process for determining quantitative baseline performance values that describe
existing WE conditions, setting related targets, selecting appropriate indicators,
measuring progress, and reporting results is addressed in detail later in this report and in
its annexes.
DONOR ASSISTANCE IN LEBANON’S WATER SECTOR

International donors have demonstrated great interest in water sector development in
Lebanon. In addition to USAID, several international donor countries and agencies such
as the European Union (EU), European Investment Bank (EIB), l’Agence Française de
Développement (AFD), la Cooperazione allo Sviluppo (Italian Development
Cooperation), the Swiss Agency for Development and Cooperation (SDC), the Deutsche
Gesellschaft für Internationale Zusammenarbeit (GIZ), World Bank, and others are
providing water sector assistance.
In addition to the WISE-Lebanon project, USAID has primarily addressed challenges in
the Lebanese water sector through the following programs:


Lebanon Water and Wastewater Sector Support (LWWSS) Project - Provided
technical assistance to the four regional WEs to improve water management and
service delivery



Lebanon Water Policy Program (LWPP) – Worked on sensitive policy and
financial issues related to public private partnerships, water utility management,
and tariff pricing at the national and local levels
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Litani River Basin Management System (LRBMS) Project - Supported improved,
more efficient, and sustainable water-resource management in the Litani River
Basin



Small Villages Wastewater Treatment Systems (SVWTS) program - Constructed
three wastewater treatment facilities within the Litani River Basin



Lebanon Water Project (LWP) - Currently underway to build on earlier projects
and increase reliable and sustainable access to water for Lebanese citizens;
improve water management practices; enhance the efficiency and sustainability of
the public water utilities; and, whenever practical and feasible, respond to water
issues arising from the influx of Syrian refugees. The project will also promote
better water governance as a means to help ensure long-term protection of
Lebanon’s water resources

WISE-LEBANON PROGRAM DESCRIPTION

The WISE-Lebanon program was a three-year activity funded by USAID. Chemonics
International served as the prime contractor, working with implementing partners Karam
Research, Engineering & Design Office (KREDO) s.a.l.; and Earth Link & Advanced
Resources Development (ELARD) s.a.r.l. Chemonics implemented the program in
coordination with the government of Lebanon, WEs, municipalities, and other USAIDfunded contractors working in the sector on water-related issues. The project also
recognized the efforts of other donors in the sector and worked with them to obtain
synergies in program implementation, where appropriate. WISE-Lebanon launched in
October 2012. After receiving five task order modifications (the most recent awarded in
August 2015), the contract was completed on December 23, 2015.
WISE-Lebanon aimed to improve Lebanon’s capacity in water resources management
through water infrastructure upgrades and related management support. USAID partnered
with Lebanese water sector institutions, particularly the WEs, to identify, prioritize,
design, build, and implement interventions in the following areas:


Completing potable water network infrastructure gaps



Constructing new potable water networks



Rehabilitating, optimizing and improving the efficiencies of existing potable
water pumping stations



Capacity building for the WEs in capital investment processes and other technical
areas

Specifically, projects implemented under this program intended to improve financial and
managerial performance and sustainability of partnering WEs in the following ways:


Decreasing percentage of non‐revenue water in the selected areas of interventions



Increasing percentage of cost recovery



Increasing number of customers served
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LINKAGES WITH USAID AND OTHER DONOR PROGRAMS

The WISE-Lebanon program complemented other ongoing USAID activities in
Lebanon’s water sector. WISE-Lebanon cooperated closely with other projects to
capitalize on their achievements and lessons learned, leveraging in particular the
successful work of the USAID LWPP and LWWSS programs to advance WISE-Lebanon
objectives. The project also recognized the efforts of other donors in the sector,
particularly the GIZ water sector reform program, and worked with these donors to
realize synergies in program implementation and optimization of commodity
procurements, where appropriate. WISE-Lebanon also engaged with the USAID/MENA
Improving Water and Sanitation Services in the MENA Region (IWSMR) Project to
provide operator certification training and twinning activities.
WISE-LEBANON RESULTS FRAMEWORK

The WISE-Lebanon Results Framework, as shown in Exhibit 1 on the following page,
guided the program’s approach to improving Lebanon’s capacity to manage potable
water resources through water infrastructure upgrades and related management support.
The framework coincided with USAID/Lebanon’s Development Objective 1: Improved
capacity of the public sector in providing transparent, quality services across Lebanon.
WISE-Lebanon’s Project Intermediate Result (PIR) 1 — the identification, design, and
implementation of infrastructure enhancements — included a focused analysis of
potential areas of intervention; identification of specific projects; development of A&E
designs; and, preparation of bidding documents for implementation of selected projects.
The WISE-Lebanon team provided engineering design, environmental compliance,
construction supervision, and management services to support the technical activities.
PIR 2, was defined as improved financial performance, managerial performance, and WE
sustainability through capacity building to strengthen WE ability to manage capital
investment projects with workshops and on-the-job training, in particular for water
demand management programs.
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EXHIBIT 1. WISE-LEBANON RESULTS FRAMEWORK
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SECTION 2

DETAILED PROJECT
OVERVIEW
This section presents a cumulative and detailed report of WISE-Lebanon progress,
methods, and achievements as a result of the activities completed for the USAID-approved
work plans for Years 1, 2, and 3. This section aligns directly with the WISE-Lebanon scope
of work and is organized according to the three project components below:




Component 1: Project Identification and Design
Component 2: Project Implementation
Component 3: Capacity Building on Implemented Capital Investment

COMPONENT 1: PROJECT IDENTIFICATION AND DESIGN

This component aimed to determine and design the high priority construction projects to
be undertaken by WISE-Lebanon in close coordination with each WE.
TASK 1.1 DEVELOP STARTUP PLAN AND WORK PLAN

Startup plan to lay out planned activities for the first 6 months of the WISE project. A
startup plan was approved by USAID on November 30, 2012.
Work plan to capture all of the project activities for the life of the project. The Year 1 and
Year 2 work plans were approved by USAID on June 11, 2013. The Year 3 work plan
was approved by USAID on September 18, 2014.
TASK 1.2 CONDUCT MEETINGS WITH REGIONAL WEs AND USAID

The WISE project team conducted more than 20 meetings between November 2012 and
March 2013 to assess WEs’ infrastructure needs and to collect information and discuss the
viability, advantages, and disadvantages of various infrastructure projects for potential
implementation. The USAID Contracting Officer’s Representative for the WISE project
attended the initial meetings with the directors general (DGs) of the WEs and the technical
advisors to the Ministry of Energy and Water. During the meetings, the WISE technical
team completed a review of the strengths, weaknesses, challenges, and opportunities of
each WE management team to prepare a training and technical assistance plan. The training
and preliminary technical assistance plan was prepared and included in the first annual
work plan, which was approved by USAID on June 11, 2013.
a. The preliminary analytical assessment/feasibility report. The preliminary analytical
assessment/feasibility report assessed the infrastructure needs of the WEs. The report
was approved by USAID on April 30, 2013.
b. The strengths and weaknesses report. The strengths and weaknesses report discussed
the most critical issues facing the WEs and was compiled from meetings with the
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WEs that covered strengths, weaknesses, challenges, and opportunities. Based on the
findings, the project provided training and capacity building in selected areas to
develop the skills of designated managers and other employees throughout project
life. The report was approved by USAID on May 6, 2014.
TASK 1.3 DEVELOP ANALYTICAL ASSESSMENT/FEASIBILITY REPORT

Between November 2012 and March 2013, the WISE technical team performed a
preliminary assessment of the infrastructure needs in each of the four WEs in Lebanon.
The assessment methodology consisted of developing and testing selection criteria and then
short listing potential projects through site visits at the MoEW and the WEs. The team
worked closely with each WE to identify specific needs and to understand aspects of the
WEs’ operations. This work occurred in consultation with USAID and through engaging
with the DG of Oversight and Tutelage and the Minister’s advisors at MoEW. The selection
criteria for projects included financial, commercial, technical, environmental,
sustainability, social and community needs, and urgency. Projects were short listed based
on a review of these criteria and the technical team conducted consultative visits with the
DGs and technical staff of the WEs.
The WISE-Lebanon team
submitted the analytical
assessment/feasibility report in
two parts for USAID review
and approval. Part I of the
report focused on analysis,
including details about the
processes and methodology
used to assess options and
opportunities as well as
summaries of consultations
with the WEs and the MoEW.
Part II focused on the
technical feasibility for the
four selected infrastructure
projects based on the criteria
At a pre-bidding subcontractor site visit, Lebanon-WISE
set forth in the task order: need,
project team and technical staff of the North Lebanon
cost, cost/benefit analysis,
Water Establishment discuss the Deddeh project.
impact, WEs’ performance, and
visibility for USAID. The report also contained a sustainability benchmark schedule for
each WE, stating the major actions to be undertaken by the WEs during each of the
project options to ensure sustainability.
a. Preliminary analytical assessment/feasibility report. Part I of the preliminary
analytical assessment/feasibility report was approved by USAID on April 30, 2013.
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b. Final analytical assessment/feasibility report. Part II of the preliminary analytical
assessment/feasibility report was approved with an addendum by USAID in February,
2014.
TASK 1.4 EVALUATE WES’ PERFORMANCE TO MEASURE PROGRESS TOWARD
EFFICIENT AND SUSTAINABLE OPERATIONS

All four WEs updated their five-year business plans (2013 - 2017) to define strategic
objectives and action plans for performance improvement. These business plans serve as
a “road map” for guiding WE management as the WEs transition to a more corporatized
and commercial business model.
The reports and tools below allowed WISE to track WE progress:
a. Specific financial and management targets of the WEs to measure progress toward
efficient and sustainable operations. The WISE technical team reviewed the business
plans and related performance improvement action plans of each of the WEs to
understand their specific strategic objectives. The team also reviewed the key
performance indicators (KPI) under the Performance Monitoring and Benchmark
Program adopted by the WEs and reported annually to the MoEW. The WISELebanon team then reviewed the performance indicators developed and used by
USAID’s LWWSS program to monitor and measure the WEs’ performance. The
WISE-Lebanon project adopted some of the same indicators used by LWWSS that
also met WISE program objectives. The final performance indicators were defined in
the performance monitoring and evaluation (M&E) plan (formerly PMP) report,
which was submitted to USAID on March 28, 2013.
b. Monitoring and evaluation (M&E) report to track WEs’ performance using KPIs. To
measure progress, the technical team closely aligned performance indicators for
WISE-Lebanon’s M&E plan with the identified priority projects in each WE. The
technical team primarily collected data on projects directly implemented by WISELebanon in targeted service areas. The team focused on these targeted areas to ensure
that results contributed to achieving WISE-Lebanon’s goals. USAID approved the
M&E report (originally known as the PMP report), on October 10, 2013.
During the data quality assessment (DQA) discussions with USAID Social Impacts, it
became clear that WISE should propose one additional indicator to measure the
training received by each participant in terms of training days. The additional
indicator and the supporting performance indicator reference sheet were approved by
USAID on September 25, 2014. After receiving the DQA report in November 2014,
WISE modified the M&E report to: 1) address the recommendations listed in the
DQA report, and 2) reflect the addition of the “Host Communities Projects” to the
task order scope of work. The report was approved by USAID on November 25,
2014. Data collection and the tracking of trends for these indicators occurred as an
on-going subtask, with updates quarterly during the life of the project.
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TASK 1.5 DEVELOP ENGINEERING DESIGN AND TECHNICAL SPECIFICATIONS
FOR PROJECTS SELECTED UNDER TASK 1.3

This component aimed to prepare, review, and approve detailed design specifications for
each construction project to be implemented by WISE-Lebanon for the WEs.
a. Engineering design and technical specifications in preparation for the tenders. The
technical team gathered technical specifications and standards for construction
materials, construction techniques, and equipment from a variety of sources
including: CDM Smith (under the LWWSS project); best practice construction codes;
Council for Development and Reconstruction (CDR); other consulting firms in
Lebanon; other international projects in the Gulf region; and other international
projects outside the Middle East. The team reviewed and consolidated these
documents, refining them to fit the Lebanese construction environment and finalizing
them during the fourth quarter of Year 1. Once CDM Smith, as the USAID/Lebanon
A&E (architectural and engineering) firm for WISE-Lebanon, came on board, the
WISE-Lebanon team sought its input and finalized the technical specifications and
construction standards.
The CDM Smith team requested more time than originally planned by WISE to
review and comment on the documents. This caused an additional delay, which
significantly affected the tendering processes, initially scheduled to begin in early
August 2013. The first tender — for the Chehabiyeh Pump Station Rehabilitation
project — was not actually released until October 4, 2013. The second tender for the
Haouch El Oumara Water Supply Network project was released on October 21, 2013.
The third tender for the Deddeh Water Supply Network project was released on
December 9, 2013. The fourth and last tender for the Customer Metering project in
the three Kesserouan Villages (Raifoun, Qleyat, and Ajaltoun), was released on May
16, 2014.
b. Final engineering design and technical specifications to the architectural and
engineering firm for approval. In September 2012, USAID issued a request for task
order proposal (RFTOP) for the Water Infrastructure Support and Enhancement for
Lebanon Architectural and Engineering Services (USAID/Lebanon/A&E) program.
The WISE-Lebanon program was tasked to coordinate with the selected A&E firm in
several areas, including this subtask. In early July 2013, USAID informed the WISELebanon program that it awarded the A&E contract to CDM Smith. After finalizing
the engineering design and technical specifications, the WISE-Lebanon team
submitted them to CDM Smith for review and approval. The WISE-Lebanon team
submitted these documents to CDM Smith on the following dates: for the Chehabiyeh
pump station on September 5, 2013, for the Haouch El Oumara water supply network
on September 24, 2013, for the Deddeh water supply network on November 1, 2013,
and for the Customer Metering project in the Kesserouan Villages on April 7, 2014.
CDM Smith approved these engineering documents for each project after several
iterations and reviews, prior to each tender being released.
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TASK 1.6 DEVELOP CONSTRUCTION QUALITY ASSURANCE/QUALITY CONTROL
(QA/QC) PLAN AND SAFETY MANAGEMENT PLAN

A typical QA/QC plan contains the following items: a description of the QA/QC
activities performed, the people responsible for these activities, the schedule for
completing these activities, and the reporting protocols to be used. A typical safety
management plan includes general measures of safety at the work site, preparation of
workers prior to commencement of work, personal protective equipment, frequent use of
communication devices at the work site, and very specific safety precautions around
equipment and in construction trenches.
a. Construction QA/QC plan. Upon agreement with CDM Smith, the QA/QC plan was
replaced by a supervision quality plan (SQP) that explains the methodology followed
by WISE-Lebanon for the supervision of each of its construction projects. WISELebanon’s technical team prepared SQPs for the construction projects executed under
the WISE program and submitted them to CDM Smith for review and approval. After
the technical team revised the SQPs based on CDM’s comments, CDM Smith
approved final versions of the documents as follows: for the Chehabiyeh pump station
on April 25, 2014; for the Haouch El Oumara water supply network on May 7, 2014;
for the Deddeh water supply network on May 7, 2014; and for the Kesserouan project
on April 9, 2015.
b. Safety management plan. The WISE
technical team prepared safety management
USAID has raised the standards of
guidelines for each of the construction
construction projects in Lebanon
and has been a key to promoting a
projects as tender documents to guide the
better BWE image to our customers,
subcontractors in developing their safety
compelling construction
management plans as well as in activities
subcontractors to enforce safety
throughout project implementation. CDM
regulations during major capital
Smith approved these safety management
investment projects.
guidelines as part of the tender documents
for each of the construction projects. The
— MAROUN MOUSSALLEM,
DIRECTOR GENERAL, BWE
WISE-Lebanon technical team reviewed
and approved safety management plans
submitted by construction subcontractors
during the submittals process, as follows:
for the Chehabiyeh pump station on March 31, 2014; for the Haouch El Oumara
water supply network on July 6, 2014; for the Deddeh water supply network on July
14, 2014; and for the Kesserouan villages metering project on December 17, 2014.
c. Final engineering design and technical specifications to the A&E firm for approval.
The WISE program began coordinating with CDM Smith in several areas, including
this subtask, in August 2013. After the engineering design, technical specifications,
and bills of quantities (BOQs) were finalized, the WISE-Lebanon team submitted
them to CDM Smith, the A&E firm, for review and approval. The WISE-Lebanon
team submitted the final revised documents to CDM Smith for the Chehabiyeh pump
station on October 4, 2013, for the Haouch El Oumara water supply network on
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October 21, 2013, for the Deddeh water supply network on December 9, 2013, and
for the Customer Metering project in the Kesserouan Villages on May 2, 2014.
TASK 1.7 CONDUCT ENVIRONMENTAL ASSESSMENTS ON PROJECTS
SELECTED UNDER TASK 1.3

Most of the proposed infrastructure projects required an environmental review with
approval from USAID before advancing for tendering. An Environmental Review
Assessment Checklist (ERAC) was used to determine whether the proposed course of
action (scope of work) of subprojects and activities had the potential to cause an
environmental impact or concern, and if so, to determine the scope and extent of
additional environmental evaluation, mitigation, and monitoring necessary to fulfill
federal U.S. environmental requirements for protection. The ERAC was intended to be
used in conjunction with the Leopold Matrix to ensure USAID and the host country
considered environmental consequences as well as to clarify the threshold decision for
specific activities based on information available at the time the initial environmental
examination (IEE) was approved.
a. Environmental review (ER) for each proposed infrastructure project. This work
began in the third quarter and was performed by a subcontractor, ELARD. First,
ELARD prepared four screening applications, along with the supporting
documentation, and submitted them to the Ministry of Environment (MoE) in
accordance with Decree 8633, for an initial determination as to whether an IEE or an
environmental impact assessment (EIA) would be required. ELARD submitted the
first three screening applications to the MoE on June 12, 2013. The MoE rendered a
Decision on June 13, 2013, which stated:
The first two projects in Deddeh and Zahleh (constructing water supply networks)
require performing an IEE study. As for the third project, the rehabilitation of an
existing water pumping station will require no official environmental studies to be
submitted to the Ministry of Environment as per the requirements of the EIA Decree.
You can prepare an environmental management plan for them and share it with us on
an information level if you wish to do so.
For the fourth project (Customer Metering Project), ELARD sent the screening
application, along with the supporting documentation, to the MoE on October 18,
2013. The MoE rendered a decision on October 21, 2013, which stated, “The project
you described below, and after reading all its related documents, requires no studies
to be done prior to its implementation. No EIA or IEE required.”
ELARD submitted the two IEE reports mentioned above to the MoE for review, on
August 5, 2013. The Ministry approved both reports on September 5, 2013 with only
minor conditions, requiring monitoring and reporting during construction.
ELARD then submitted the first three environmental review (ER) ERAC and EMMP
reports on August 7, 2013; USAID approved the reports on September 19, 2013 with
its comments and CDM Smith’s incorporated.
ELARD submitted the fourth environmental review (ER) on April 7, 2014. The
USAID COR and Mission Environmental Office provided written comments on the
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fourth report on April 17, 2014. CDM Smith also provided its written comments on
this report on April 23, 2014. ELARD incorporated the USAID and A&E firm
comments and it was approved by USAID on September 19, 2014.
For the host communities quick impact projects, ELARD prepared four screening
applications, along with the supporting documentation, and submitted them to the
MoE in accordance with Decree 8633 on October 14, 2014, for an initial
determination as to whether an IEE or an EIA would be required. The MoE rendered
a Decision on November 28, 2013, which stated, “Kindly be informed that Project
No. 4 (Rehabilitation of Ayoun El Samak Spring catchment and Renovation of
Ayoun El Samak pump station, North Lebanon) requires an IEE Study. As for the
three others, no study is needed.”
b. Environmental mitigation and monitoring plans (EMMP) for each infrastructure
project. As expected, the environmental reviews identified potential pollution
concerns requiring appropriate mitigation and monitoring. As a result, EMMPs were
developed to assess potential environmental impact prior to activity execution. The
EMMP reports were produced by ELARD and included in the ER reports on
September 18, 2014.
TASK 1.8 INITIATE PREQUALIFICATION PROCESS IN COORDINATION WITH A&E
FIRM

The WISE-Lebanon project was created by USAID to identify, design, execute, and
manage the implementation of each of the selected infrastructure projects. Project
implementation included providing engineering design, construction, procurement,
construction supervision/management services for the selected water infrastructure
projects, and O&M supervision with training. In anticipation of USAID approving the
selection of specific projects for each WE, and in accordance with the initial work plan,
the WISE-Lebanon team completed the process of prequalifying construction contractors
to expedite the tender process for the four specific projects. The prequalification process
identified potential local and American construction subcontractors with a presence in
Lebanon and with capacity to execute projects similar in size and complexity to the
candidate projects submitted to USAID.
The WISE-Lebanon team submitted the
interim prequalification report in two
parts for USAID review and approval.
Part I, prepared and submitted to
USAID on March 28, 2013, focused on
the procedural process that the WISELebanon project used to prequalify
contractors. The evaluation process was
completed in June 2013 and the
technical team prepared the final
prequalification findings report
required by the task order (Part II) and
submitted it to USAID on August 14, 2013.

Pre-qualification is very important to allow an
in-depth assessment of the potential subcontractors. This in-depth examination
promotes best practices among WEs in good
governance and transparency in tendering
processes.
— BASSEM JABER, CONSULTANT AND
FORMER MOEW
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a. Prequalification process and qualifications questionnaire. The WISE technical team
completed a prequalification process and a qualification questionnaire by March 20,
2013. The team did not coordinate with the A&E firm on this because USAID did not
select that firm until late in the third quarter of the program.
b. Interim prequalification findings report. USAID approved the interim
prequalification findings report on March 28, 2013.
c. Final prequalification findings report. The technical team prepared the final
prequalification findings report and submitted it to USAID on August 14, 2013. This
report included a description of the actual prequalification that took place, the actual
findings, and the final list of prequalified contractors.
TASK 1.9 PREPARE CONSTRUCTION BIDDING DOCUMENTS FOR TENDERING

The WISE-Lebanon team managed construction bidding on the project through the
following phases:
a. Construction bidding documents, including technical specifications in preparation for
the tenders. The technical team collected technical specifications and sample tender
documents from a variety of sources including: CDM Smith (under the LWWSS
project); CDR; the Construction Standards Institute (CSI) in the United States; other
consulting firms in Lebanon; other international projects in the Persian Gulf region;
and other international projects outside the Middle East. The team reviewed and
consolidated these documents, refining them to fit the Lebanese construction
environment. The WISE-Lebanon team finalized the consolidated documents during
the fourth quarter of the program and submitted these documents to the CDM Smith
for the Chehabiyeh pump station on September 5, 2013, for the Haouch El Oumara
water supply network on September 24, 2013, for the Deddeh water supply network
on November 1, 2013; and for the Customer Metering project in the Kesserouan
Villages on April 7, 2014.
b. Final construction bidding documents to the A&E firm for review and approval. The
WISE-Lebanon team submitted the final construction bidding documents for the first
three projects (Chehabiyeh Pump Station Rehabilitation; Haouch El Oumara Water
Supply Network; Deddeh Water Supply Network) to CDM Smith in phases between
September and November 2013. The team submitted the final construction bidding
documents for the Kesserouan Villages Customer Metering project on May 2, 2013.
COMPONENT 2: PROJECT IMPLEMENTATION

Following the completion of the prequalification process and the preparation of
construction bidding documents, the WISE-Lebanon project proceeded with the bidding
process for the selection of the design and/or construction subcontractors to execute the
specific projects selected by USAID/Lebanon.
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TASK 2.1 SELECT AND SUBCONTRACT WITH LOCAL ENGINEERING AND
CONSTRUCTION FIRMS FOR PROJECT IMPLEMENTATION

The WISE-Lebanon team selected subcontractors according to the steps below:
a. Invitations to tender and issue up to four tenders. This process included preparing the
instructions to bidders and compiling the construction bidding documents (including
technical specifications, BoQs, engineering design reports, and design drawings);
issuing the tenders; receiving and opening bids; technical analysis/review and
financial review of bidders’ proposals (bid evaluations); and selection/award of the
winning firm. This work commenced in the first quarter of Year 2 and was fully
completed in the fourth quarter of Year 2. The tendering and evaluation processes
were completed for all four tenders on September 18, 2014.
b. Coordination with the A&E firm for technical input to the tendering process. After
the tendering process was finalized and before tenders were issued, the WISELebanon team coordinated with the A&E firm for its concurrence and validation. This
work for all four tenders commenced in the first quarter of Year 2 and was fully
completed in the third quarter of Year 2 on May 16, 2014.
TASK 2.2 MANAGE DESIGN AND CONSTRUCTION PROCESS

Many subtasks supported management of the design and construction process. The
three most crucial follow below:
a. Subcontracts for the
engineering firms and the
construction contractors.
ELARD and KREDO
served as the primary
environment and
engineering partners,
respectively, for WISELebanon. KREDO
managed all design-related
work on the infrastructure
projects and ELARD all
environmental-related
work on the infrastructure
projects. The WISELebanon technical team
Trainees from the South Lebanon Water
provided direct input to prepare
Establishment (SLWE) explore facilities on a
site visit to the Tyr Waste Water Treatment
statements of work and subcontracts
Plant.
for both of these firms that USAID
approved in August 2013.
The team used a similar process later used for preparing and seeking USAID approval
of the subcontracts for the construction contractors, after they were selected. USAID
approved the subcontracts for Construction Services Company, Parallel Contracting
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Company, Zakhem Engineers, and Estephan Company between January 2014 and
September 2014, respectively.
b. Supervision/monitoring the work performed by the engineering firms and the
construction contractors. In compliance with the QA/QC plan described above under
Task 1.6, developed in agreement with CDM Smith, the plan was replaced by a
supervision quality plan (SQP) which explained the methodology followed by WISELebanon for the supervision of each of its construction projects. WISE-Lebanon
personnel managed general oversight, supervision, direction, control, and approval of
the extent and character of work performed by the engineering firms and the
construction contractors as per the guidelines of this plan. For the construction sites,
construction contractors were required to present and comply with the QA/QC plan
and SMPS approved by WISE-Lebanon and have a competent site supervisor on-site
who was approved and accepted by the WISE-Lebanon Construction Management
Specialist and the A&E firm. The site supervisor had the authority to act on behalf of
the contractor. In addition, by March 2014 WISE-Lebanon had placed a full-time site
supervisor at each of the four infrastructure projects for the duration of construction.
Furthermore, and in compliance with the requirements of the documents developed
under task 1.7 b, (Annex 3, Report No. 10,11,12, and 22) the subcontractors were
required to abide by the EMMP guidelines set forth for each of the infrastructure
projects. Accordingly, the WISE-Leabnon supervisor monitored the compliance with
these guidelines throughout the life of each project.
WISE-Lebanon Map of Water Establishment Construction Projects

c. Payment of subcontractor costs. Chemonics made interim progress payments to the
engineering firms and to the construction contractors at the prices agreed to by the
respective parties and as stated in their respective subcontracts. The engineering firms
submitted invoices monthly along with deliverables. Once the WISE-Lebanon
technical representatives approved and accepted the quantity and quality of the
deliverables, they sent the invoices to CDM Smith for review, according to
USAID/Lebanon directions. CDM Smith then reviewed the interim partial payments
and provided recommendations back to WISE-Lebanon on the level of substantiation
and documentation of the interim payment certificate (IPC). Upon receiving the IPC
review comments from CDM Smith, WISE-Lebanon paid the construction
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contractors the full, approved, invoiced amount less any withholdings (retentions,
disputed or unsubstantiated costs, or liquidated damages) as set forth in their
respective subcontracts. In general, the review process by CDM Smith added two to
four weeks to each invoicing payment process. WISE-Lebanon paid any outstanding
balances upon contractor realization of the complete construction work and final
acceptance of the work by the WISE-Lebanon technical team. Payments to the
construction contractors were based in part on the percentage of completed work and
adequate documentation and substantiation of costs claimed.
TASK 2.3 MONITOR THE SUSTAINABILITY BENCHMARK COMPLIANCE

The memorandum of understanding (MOU) entered into between USAID and each
partnering WE set forth the WE responsibilities and contributions and included
benchmarks for implementation, terminal dates for completion of benchmarks, and the
benchmark verification elements defined as documentation and reporting requirements
necessary for WEs’ achievement prior to USAID's disbursement of construction funds.
The sustainability benchmark schedules and their final status are shown in Annex 2c.
a. Data collection to track indicators
agreed to in the M&E (formerly PMP)
Senior management at the BWE
plan and included in the benchmark
consider cooperation with USAID
stands at a strategic level. BWE is
sustainability schedule in the final
committed to secure and sustain long
analytical assessment/feasibility report.
term results.
WISE-Lebanon recognized the
importance of gathering sufficient
— MAROUN MOUSSALLEM, DIRECTOR
information to develop a baseline and
GENERAL, BWE
set manageable targets from the start of
the program. After selecting the
program’s performance indicators, the
WISE-Lebanon technical team collected existing and derived data from available
sources to serve as a baseline for what the program would monitor throughout its
duration. The performance monitoring approach WISE-Lebanon adopted struck a
balance between data collection and technical work with staff’s data collection
responsibilities integrated into project activities. The technical team collected data
using document review, interviews, direct observation during field visits, and
customer surveys. The WISE-Lebanon program successfully facilitated an official
MOU executed between USAID and each WE and outlining the data WEs were
required to share with WISE-Lebanon as part of their collaboration. For every field
visit that involved collecting or verifying data, the technical team completed a field
visit log identifying, at a minimum, items, relevant indicators, types of data
collected/received, data sources, observations, and a date/time stamp. This work
began in the second quarter of Year 2 and continued through December 2015.
b. Recommendations to USAID regarding the WEs’ compliance with the MOUs
(formerly LOCs) and the sustainability benchmark schedules. The WISE-Lebanon
team established a system for verifying accuracy, integrity, and validity of data using
three levels of quality control as data was received. The first level review took place
WATER INFRASTRUCTURE SUPPORT AND ENHANCEMENT FOR LEBANON | 28

by the WISE-Lebanon team since team
members were best positioned to
USAID has shown a clear commitment
provide initial quality control for the
on performance monitoring and even
various data elements given their
though the WEs still have a long way to
technical background and familiarity
achieve and sustain a systematic
with data interpretation. After the
internal performance monitoring and
reporting methodology, this project has
technical team’s review, the WISEmotivated senior management with the
Lebanon Procurement Specialist
mutually agreed sustainability
conducted a second level of quality
benchmarks.
control, performing random spot checks
for calculation errors, confirming out— AHMAD NIZAM, DIRECTOR
of-range numbers, etc. The WISEGENERAL, SLWE
Lebanon COP and Chemonics home
office project management unit
performed the the third and last level of
quality control before submitting data to USAID via quarterly reports. When possible
during field site visits, technical staff conducted random spot checks on data reported
by the WEs through direct observation and interviews. Because the program’s
approach struck a balance between M&E and technical work, verifying data in this
way did not present additional burdens on program resources. WISE-Lebanon made
recommendations to USAID as appropriate to ensure the WEs’ compliance with the
MOUs and the sustainability benchmark schedules. This work began in the second
quarter of Year 2 and continued as needed in subsequent quarters.
TASK 2.4 PROCURE, SHIP, INSTALL, AND COMMISSION SPECIFIC TECHNICAL
EQUIPMENT RELATED TO SPECIFIC NEEDS OF INFRASTRUCTURE PROJECTS

Many subtasks supported this task. The three most crucial follow below:
a. Procurement, shipping, installation, and commissioning specific technical equipment.
USAID’s statutory procurement authority is Section 604(a) of the FAA, which
authorizes procurement “from the United States, recipient country, or developing
countries.” Tracking that statutory authority, the Regulation establishes a presumptive
USAID Principal Geographic Code, Code 937, for all USAID federally financed
procurement of commodities and services under implementation instruments, unless
otherwise specified. The procurement rules are enforced under ADS Chapter 310.
Since the WISE-Lebanon project was designated Code 937, all construction
contractors and other vendors were required to certify the source, origin, and
components of goods and commodities in compliance with ADS 310. Chemonics
procured the first shipment of commodities from the American Water Works
Association in the United States in October and November 2013. These commodities
consisted of technical manuals, textbooks, and DVDs, covering various topics
including emergency preparedness, drought preparedness, water audits, leak detection
best practices, controlling water losses, customer metering, O&M of distribution
networks, and consumption-based metered tariffs. These commodities were all related
to capacity building under Component 3 and other specialized purchases continued as
needed in subsequent quarters. The construction subcontractors also procured
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equipment and materials through local suppliers and distributors of manufacturers in
accordance with the rules under ADS Chapter 310. The construction related items
were procured under Component 2.
Value added tax (VAT): On July 11, 2014 USAID signed MOUs with all four WEs to
document their cooperation in efforts to improve Lebanon’s capacity in water
resource management through infrastructure upgrades and capacity
building/management support. With the execution of these MOUs WISE submitted a
request to be exempt from value added tax (sales tax) to the MoEW in August, 2014.
In November 2014, the Ministry signed a decree supporting WISE’s exemption. The
decree was sent to the Council of Ministers for signature before it could be submitted
to the Ministry of Finance for required processing. During this time period, the
Council itself was considered inactive due to the absence of a President in Lebanon.
Despite WISE’s tireless efforts to advocate for the Council’s signature, the 24
ministers never signed the decree since the council remained inactive throughout the
life of the project. As a result of these local political issues, WISE was never able to
achieve exemption from the Government of Lebanon. Thus, in accordance with host
country laws, WISE paid VAT on all applicable procurements and billed the tax to
USAID as an Other Direct Cost (ODC).
For the host community quick impact projects, WISE-Lebanon completed the
tendering, evaluation, and awarding of contracts processes during the ninth quarter
for the procurement of two fuel tanker trucks for BMLWE and for O&M tools and
equipment for BWE. All of the equipment was delivered to the respective water
establishments during the tenth quarter of the WISE-Lebanon program, except the
two fuel tanker trucks. The
first fuel tanker truck for
BMLWE was transferred in
August 2015. The second
fuel tanker truck was
transferred in December
2015.
b. WEs’ needs for procuring
specialized water
monitoring and leak
detection equipment along
with ancillary computer
hardware and software. The
WISE-Lebanon team assessed
the needs of the WEs for the
equipment mentioned and other
equipment needed to help them
improve their performance in
maintaining and operating
the water supply networks.

A fuel tanker truck handover takes place at the
Beirut Mount Lebanon Water Establishment. Such
tanker trucks will provide the WE ability to keep
emergency generators fueled, providing pumping
stations power during frequent power outages.
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This work was completed during the fourth quarter of Year 2. The BWE expressed its
preference for WISE-Lebanon to buy them specific O&M tools and equipment,
instead of water monitoring and leak detection equipment. The BMLWE also
expressed its preference for WISE-Lebanon to buy them two diesel fuel tanker trucks,
instead of water monitoring and leak detection equipment.
By October 2014, all of the WEs previously
received water monitoring and leak
detection equipment, which were procured
under the GIZ water sector reform
program. At the time, this equipment was
still functional and was being used
periodically by each water establishment.

Procurement and installation of
district meters will allow us to
perform a water balance of the newly
installed infrastructure and measure
and monitor NRW performance.
Handheld devices will allow the
meter readers to readily log
customer meter readings and bring
transparency in reporting field data.

c. Training of selected WEs’ personnel on
procured equipment
WISE-Lebanon required the supplier of any
— JAMAL KRAYEM, DIRECTOR
specialized equipment procured under the
GENERAL, NLWE
project provide a reasonable amount of onsite training as part of the procurement
contract. This work began in the first
quarter of Year 2 and technical specifications were included in all four tenders
regarding the responsibilities of the equipment suppliers; this work continued as
needed in subsequent quarters. Training on procured equipment including the new
fuel trucks was completed in November 2015. WISE-Lebanon conducted training on
the meter reading devices and portable barcode printers to staff respectively at BWE,
NLWE, and BMLWE throughout the fourth quarter of 2015.
COMPONENT 3: CAPACITY BUILDING ON IMPLEMENTED CAPITAL INVESTMENT

At the time WISE-Lebanon began, USAID evaluated the following topics to have the
greatest potential to improve and build the regional WEs’ capacity: planning and
budgeting for water investments, effectively managing public investment through the
project cycle, and capital investment for sustainability. WISE-Lebanon capacity building
specifically focused on these topics in capacity building work under Component 3.
TASK 3.1 ORGANIZE TRAINING SESSIONS AND STUDY TOURS (AS NEEDED)

WISE-Lebanon capacity building and training focused on needs determined during
project implementation while also complementing similar capacity building activities
completed under other projects, including the USAID/Lebanon LWWSS program.
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a. Training sessions, workshops,
and third country training.
WISE-Lebanon conducted
several workshops during
which international and
regional experts led
discussions on planning and
budgeting for water
investments, effectively
managing public investment
through the project cycle, and
capital investment
South Lebanon Water Establishment staff listen to a
sustainability as well as other
presentation at an integrated water resources
management training. All four water establishments
high priority management
received a tailored version of this training.
issues. The workshops were
held periodically throughout the life of the project. The first workshop was held in
November 2013 and covered the topic of emergency preparedness planning to help
WEs cope with the increased water demands caused by the recent Syrian refugee
influx. WISE-Lebanon also funded two third-country training trips: the first was for
Maroun Moussallem, director general of BWE, to attend the ACWUA Arab Water
Week 2015 at the Dead Sea in Jordan where he engaged in valuable multi-day
breakout sessions; the second was for Jamal Krayem, director general of NLWE, to
attend the Wasser Berlin International Trade Fair and Congress for Water
Management, where he represented all four WEs and actively participated in the
working sessions.
Exhibit 7 provides a detailed table showing all the training sessions held during
WISE-Lebanon.
b. Capacity building coordination with the
LWWSS program. WISE-Lebanon
coordinated the planning and delivery of
training sessions with the LWWSS
program to build upon previously delivered
capacity building sessions. This
coordination began in the third quarter of
Year 2 and was completed during the
fourth quarter.

LWWSS and WISE-Lebanon were
well-coordinated, leveraging
respective training programs along
with ERP deployment and the
customer metering programs lead
by WISE-Lebanon.
— BILL PARENTE, CHIEF OF
PARTY, LWWSS

TASK 3.2 PROVIDE TARGETED ON-THE-JOB TRAINING
a. Training needs assessments associated with the targeted investments. The WISE-

Lebanon team performed a concentrated training needs assessment and gap analysis
for topics related to the implementation of the WISE-Lebanon task order. Such topics
included prioritizing capital improvements, preparing and evaluating tenders, water
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a. O&M manuals. The technical team collected sample O&M specifications for water
supply networks from a variety of sources including: United States water utility
programs, international projects in the Gulf region, and other international projects
outside the Middle East. These documents were reviewed, consolidated, and refined
to fit the Lebanon operational environment and finalized during the second year of
the WISE project.
The primary O&M manual product consisted of adoption of the standard operating
procedures (SOPs) and guidelines adapted for each WE. Chemonics Egypt first
developed the SOPs in Arabic in 2010 under GIZ funded technical assistance. The
SOPs integrate internationally adopted standard practices for capital repair and
replacement of various infrastructure components. They include a tailored step-bystep process, supported through visual aids and simplified descriptions, for the WEs
to implement and adhere to strictly during installation and repair and maintenance of
selected water infrastructure components, including: networks (all types of pipes –
HDPE, GRP, DI, AC, etc.) service connections, meters, pipe handling, laying and
welding, trenching, bedding, pressure testing, and related safety measures. Each
construction site office made these documents available and easily accessible as a
reference. The WISE-Lebanon technical team and supervisors on the project also
used the documents for on-the-job training sessions to raise the technical capacity of
the subcontractors and engineers appointed by the WEs.
b. O&M supervision on completed
infrastructure projects. The technical team
The newly acquired Haouch El
assisted the WEs in developing and
Oumara O&M plan will allow us to
properly manage and perform
implementing O&M plans for the
preventive maintenance and
completed infrastructure projects as the
performance tests for the water
projects were placed into service. WISEsupply networks.,
Lebanon coordinated the O&M functions
and assisted the WE staff members in
—MAROUN MOUSSALLEM, DG of
performing these activities. Assistance
BWE
included training technical staff in the
target service areas to know the location of
all supply lines and available control and
management access points through the development of O&M manuals. In
Kesserouan, for example, WE staff were trained on how to use automated meter
reading devices and barcoding and thus better identify their customers. This will
allow BMLWE to improve collections and reduce commercial losses. Additionally,
WISE-Lebanon has provided each WE with one-year defect liability bank guarantees
that will cover a full year of operations and maintenance insurance for each of the
four projects.
CONSTRUCTION PROJECTS – FINAL STATUS REPORT

This section provides a summary final status report of the Chehabiyeh, Haouch El
Oumara, Deddeh, and Kesserouan infrastructure projects. Please reference Annex 2B for
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a more detailed breakdown of mobilization, design and feasibility reviews, procurements,
turnover, and sign-off. Over the course of WISE-Lebanon, the tables in Annex 2B were
updated and submitted to CDM Smith; a comprehensive update was submitted to USAID
in each quarterly report.
STATUS REPORT: CHEHABIYEH PUMP STATION REHABILITATION PROJECT,
SLWE

In May 2015, the subcontractor Construction Services Company (CSC) completed all
major construction works at the Chehabiyeh pump station, including civil, mechanical,
and electrical works. All of the pumps and motor control center units were tested and
fully commissioned. The pump station is currently in full operation under the direction of
the South Lebanon Water Establishment pump station operators and the defect liability
period for the pumps took effect as of mid-January 2015. Documentation for 22 variation
orders has been processed, approved by CDM, and the orders were approved by USAID
on December 9, 2015. All remaining snag-list items have been addressed and completed.
Upon the SLWE management’s request, the pump operation sequencing restructuring
was adjusted to meet the growing water demands of Chehabiyeh and Kafra service areas
through Variation Order No. 22. The project was completed and demobilization and
closeout procedures were finalized. All variation orders were submitted to USAID by
early December 2015 for CO approval.
Before

After

The Chehabiyeh Pump Station Rehabilitation Project
replaced ten sets of old water pumps and control units
which helped improve the efficiency of electricity use and
provided a more reliable water supply to more than 52,000
people in 38 villages.

STATUS REPORT: HAOUCH EL OUMARA WATER SUPPLY NETWORK PROJECT,
BWE

By November 2015, all aspects of execution of the works on the Haouch El Oumara
network were completed. The WISE-Lebanon technical team approved one hundred percent
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of all required as-built drawings, one hundred percent of all required method statements,
and one hundred percent of all required materials. 45,500 meters of combined ductile iron
and high density polyethylene pipe were fully installed and hydraulically tested in all six
zones of the project. This represents one hundred percent of the total planned meters of
pipe. The installation process of the 4,859 customer water meters procured, as per the tender
BOQ in March 2015, was initiated during the third week of June 2015. The forecasted
number of customer meters to be installed for existing customers and new subscribers was
only 1200 meters; the additional meters were handed over to BWE to be installed for future
new subscribers. The subcontractor installed and consolidated 1,718 customer meters by the
end of the project. The three district water meters for the network were also delivered in
March 2015 and one was installed and fully operational as of June 2015. All six zones were
flushed, decontaminated, and technically commissioned, and the network became
operational. Transfer of the HEO project by the subcontractor followed by commissioning
of the project by BWE took place in December 2015.
Before

After

The Deddeh Water Supply Network provided an
improved water delivery system serving more than 4,200
people by constructing a 200m3 water reservoir and
transmission and water supply lines. The project also
verified the subscriber database and installed 1,000
subscriber meters that will improve revenue collection.

STATUS REPORT: DEDDEH WATER SUPPLY NETWORK PROJECT, NLWE

As of December 2015, all aspects of execution of the work on the Deddeh network are
fully completed. One hundred percent of all required as-built drawings, one hundred
percent of all required method statements, and one hundred percent of all required
materials were approved by the WISE-Lebanon technical team.
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44,900 meters of combined ductile iron and high density polyethylene pipe were fully
installed and hydraulically tested in all four zones of the project. This is one hundred
percent of the total planned meters of pipe. 2,215 customer water meters and the five
district water meters were ordered and delivered to the site in June 2015. The five district
meters were installed in August 2015, and the dials/converters were installed in October
2015. Upon the initial request of NLWE Head of “Exploitation” (Technical Utility
Manager), 1,500 customer meters were installed in 777 boxes. Notably, this number
exceeded the 400 existing customers and the additional 1,100 meters are provisional for
future subscribers. The remaining meters that were not installed were handed over to the
NLWE in December 2015 along with other spare parts. All four zones along with the
reservoir were flushed, decontaminated, and technically commissioned; the network is
considered ready to operate. The transfer of the DWS project by the subcontractor
followed by commissioning of the project by NLWE took place in December, 2015.

STATUS REPORT: KESSEROUAN VILLAGES METERING PROJECT, BMLWE

In November 2015, the Kesserouan Villages metering project was completed. One
hundred percent of Rayfoun, Qleiat and Ajaltoun shop drawings were completed. One
hundred percent of all required method statements and one hundred percent of all
required materials were approved by the WISE-Lebanon technical team. The 330
protection boxes and the related 676 customer water meters and associated fittings were
installed in Rayfoun service area, versus the previously forecasted total need of 344
boxes and 713 meters, in October 2015. Ajaltoun customer metering was completed in
October 2015. The 873 protection boxes and related 2,336 customer water meters and
associated fittings were installed versus the previously forecasted total need of 1,324
protection boxes and 2,451 meters. Qleiat customer metering was completed in October
2015. The 640 protection boxes and related 1,665 customer water meters and associated
fittings were installed versus the previously forecasted total need of 619 protection boxes
and 1,636 meters. Also, the planned installation of district meters, along with provision
sums of network extensions included as contingencies in the original scope, were
reduced because there were existing fully operational district meters in place and the new
ones were not needed at this time.
The district meters that were initially identified during the design phase were to be
located at the level of the supply mains feeding the subject villages. Upon further
investigation on March 5, 2015, the WISE-team and the subcontractor identified that
these mains already had district meters installed and that the BMLWE has been and is
currently reading regularly to monitor supply. The WISE-Team investigated potential
installation of these district meters in other service areas that have had customer meters
installed in previous years, and accordingly identified similar cases. As such, and based
on a thorough assessment of the available options and potential monetary and time
implications, along with the identification that there would not be any negative impacts
on the operational sustainability of the KVM project, the WISE-Team halted the
introduction of additional district meters to avoid redundancy. This did not affect the
technical and operational integrity of the project as all other key components, mainly
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customer meter installation, data consolidation, and customer meter reading tools and
barcoding were comprehensively addressed. In coordination with the BMLWE, WISELebanon decided to install pipe insulation on the exposed water pipes to reduce the
likelihood of water freezing in the newly installed meters. This additional work was
completed in late November, 2015.
Before

After

The Kesserouan Villages Metering Project improved the
efficiency of a water system serving almost 18,000 people.
The project installed bar-coded and registered water meters,
enabling the water establishment to improve subscriber
collection rates through consumption-based tariffs, and thus
to achieve cost recovery.

CHALLENGES OVERCOME DURING IMPLEMENTATION OF WISE-LEBANON’S
CAPITAL INVESTMENT PROGRAMS

Throughout project life, WISE-Lebanon has implemented construction works of targeted
capital investments that promote increased access to water and equitable allocation of
resources to registered customers.
WISE–Lebanon successfully addressed the temporary shutdown of Chehabiyeh pump
station in order to replace old pumps with new pumps, one of the most challenging
aspects of rehabilitating the Chehabiyeh pump station (PS). The implementation of the
shutdown required a fully coordinated systematic implementation of procedures and
maneuvers to minimize the down time to 10-12 days and secure a smooth, quick
replacement of ten pumps. The WISE-Lebanon team coordinated that activity with all
stakeholders: USAID/Lebanon, A&E, SLWE senior management, and the subcontractors
leading to a full-fledged information and public outreach campaign to inform all 32
villages serviced by the Chehabiyeh PS of the shutdown period as well as instructions
and recommendations for water rationing. Throughout the operation of the newly
rehabilitated PS, the WISE-Lebanon team and the subcontractor identified the need to
optimize the pump station operation. Optimization of pump station operation was
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achieved through the execution of water demand management measures at the watersupply-systems level throughout the station service area to help reduce non-revenue
water (technical and commercial) to secure an efficient PS operation and help achieve
O&M cost recovery. As a result, the PS rehabilitation has secured increased water supply
delivery by an additional six to eight hours per day in the served areas.
The Haouch El Omara water supply network, Deddeh reservoir, and Kesserouan
metering projects also required well-coordinated interventions and sustained innovative
participatory approaches to secure stakeholder buy-in. The WISE-Lebanon team
successfully implemented targeted information and public outreach campaigns to meet
the public’s expectations and address its concern. The team tailored public outreach
campaigns starting from a baseline assessment of customer satisfaction in target service
areas that allowed it to develop tailored messages to raise public awareness and improve
the overall perception of projects’ benefits, in particular aspects related to customer
metering and consumption based tariffs. The main challenge occurred during the
construction works over public roads which required due diligence to achieve high
standards of quality and safety. This due diligence entailed a full commitment from the
subcontractors to adopt drastic changes in management of construction sites’
infrastructure as well as diligent oversight from WISE-Lebanon and WISE A&E. In
addition to handling the construction quality control and quality assurance challenge, the
WISE-Lebanon team also developed, monitored, and evaluated the socio-economic and
commercial impacts of these projects. This intervention upgraded the database with
tailored tools to improve the customer database quality and traceability while also
encouraging existing and new customers to settle overdue bills and register at their
respective water establishments. In brief, WISE-Lebanon acted as the main catalyst to
showcase the transformation of water supply management in Lebanon from a vicious
cycle to a virtuous one.
Before

After

The Chehabiyeh Pump Station Rehabilitation Project
included the replacement of the motor control center (MCC)
for ten water pumps. The new MCC enabled the water
establishment to improve water production capacity and
system efficiency, benefitting a population of more than
52,000.
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printed announcements, brochures, billboards, unipole (large billboard) campaigns, street
banners, public meetings, short documentary films, and ads in local newspapers in
specific service areas. Tailored messaging also covered the administrative requirements
and incentives adopted by each water establishment.
The announcements were disseminated at the household level.
The team leveraged existing brochures about customer metering that WEs had developed
previously. The WISE-Lebanon communications team distributed these brochures along
with a new customer metering brochure for BWE. The customer metering brochure was
tailored to be applicable to other future projects, including the Haouch and el Oumara
projects.
Moreover, the team launched and completed a customer metering awareness campaign in
and around the Haouch El Oumara service area. The campaign consisted of 30 billboards
and eight unipoles displayed
throughout July and August
2015. The material was
delivered to the BWE to be
used for future campaigns.
The team worked with a
specialized production house to
develop two 8 to 12 minute
documentaries. The first film
covered the four WISELebanon capital investment
projects. Upon USAID request,
a second documentary focused
on USAID’s overall water
sector support. The team also
Project staff conduct a water supply customer satisfaction
developed a third three-minute
in Deddeh. The survey showed that customers
video highlighting U.S. support survey
support the use of water meters.
to Lebanon’s water sector
during the past fifty years; the U.S. Ambassador presented this film’s debut during a
planned site visit to South Lebanon. These documentaries promote USAID’s strategic
commitment and engagement to improve Lebanese lives and livelihoods through
sustained water sector assistance programs, such as WISE-Lebanon and LWWSS.
The CD accompanying this report contains the communication and outreach materials
developed by WISE including the three short documentary videos. A separate CD
contains a photo gallery of all relevant photographs documenting various aspects of
WISE-Lebanon.

WATER INFRASTRUCTURE SUPPORT AND ENHANCEMENT FOR LEBANON | 43

MODIFICATION: SPECIAL SYRIAN
RAPID ASSESSMENT AND HOST
COMMUNITY IMPACT PROJECTS

To address the effects of the Syrian crisis
on Lebanese host communities and
specifically on the water and sewer service
providers in Lebanon, USAID requested
the WISE-Lebanon team perform a rapid
assessment of communities served by the
WEs and directly affected by the Syrian
refugee influx.

Before the Syrian refugee influx,
Maalaka in the Zahleh Branch/BWE
was able to provide water as long as
there was electricity, but now water
is provided three hours every other
day. In some extreme cases the
rationing schedule went from 12
hours per day to two hours every
other day.
— TAREK HAMMOUD, MINYEH
BRANCH, NLWE

RAPID ASSESSMENT

The assessment carried out aimed to
identify, develop, recommend, and potentially implement integrated interventions raising
WE capacity to handle recurring emergencies resulting from the volatile regional
situation. A WISE-Lebanon team of consultants supervised by the WISE-Lebanon chief
of party undertook the assessment between September 15, 2013 and November 15, 2013.
Objectives achieved by the assessment follow below:


Provided USAID/Lebanon with a final report, based on the assessment, including
sufficient detail for USAID to develop an emergency response strategy and action
plan focused on building and enhancing WEs emergency planning and
preparedness capacities to cope with current and future crises. This report was
approved by USAID in January 2014.



Recommended options for effective interventions identified in coordination with
key stakeholders including, the WEs, affected municipalities, other USAID
programs, the EU, UN agencies, international and local NGOs, and the World
Bank. The team focused on integrated quick implementation projects with
outcomes that would mitigate the effects of large numbers of Syrian refugees on
Lebanese host communities, while also ensuring identified activities and
interventions aligned with the overall strategy of emergency preparedness and
planning. Such activities secure and maintain medium-to-long term benefits to the
WEs, preserve basic levels of sustainability, and assign ownership and
maintenance responsibilities for any assets installed or constructed.



Proposed methodologies and tools for technical assistance and capacity building
in conjunction with the integrated quick implementation projects.
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Before

Sponsored a workshop for the WEs and other key stakeholders to report on the
results of the rapid assessment assignment and introduced emergency
preparedness planning concepts. This workshop was held on November 12, 2013.
After

The Ablah Reservoir Renovation provided the Bekaa Water
Establishment the equivalent of a new reservoir, replacing
equipment that leaked and wasted water. The renovation
improved water service to a growing Lebanese community
with a high number of Syrian refugees.

The assessment resulted in the addition of the following quick impact projects to the WISELebanon project scope.
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SECTION 4

RECOMMENDATIONS:
FOLLOW-UP WORK TO
IMPROVE SECTOR
PERFORMANCE
During the WISE program, the project provided extensive and specific input to USAID
regarding potential follow-on infrastructure work and institutional needs. USAID used
much of this input to scope the new Lebanon Water Project. In addition, the Lebanon
Water and Wastewater Sector Assessment prepared for USAID in 2014 contained a
detailed set of specific infrastructure and institutional needs. A summary of the
suggested approach follows below:
GENERAL AREAS OF RECOMMENDED INTERVENTIONS















Provide assistance to the water establishments in preparing a country-wide
integrated water resources management plan
Perform a general review of the wastewater sector activities and provide
assistance in starting up and maintaining the various WWTPs constructed around
the country. Plans (long-term) should address water reuse issues
Provide support in adoption and promulgation of “Code de l’Eau” (Water Law).
Establish a policy to ensure that any infrastructure projects selected for
implementation must correlate to the NWSS
Use transparent capital investment prioritization criteria as an essential tool for
identification and selection of quick impact and long-term investments
Balance new capital investment funding efforts with capacity building to better
sustain existing systems and assets
Continue increasing metering installation efforts to improve revenue collection,
reduce NRW, and demand management practices
Strive to improve water customer relations and improve customer services
Capitalize on training opportunities provided by the ACWUA to improve overall
utility management
Promote the use of customer satisfaction surveys and public hearings to promote
participatory approaches for beneficiaries
Promote the conduct of regular demographic censuses so water establishments
have more accurate population data to use in planning
Evaluate opportunities where solar power is a viable and economical source of
energy for pumping water
Ensure donor programs last long enough to provide adequate time to do post
activity monitoring and evaluation
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Consider the negative financial impact of projects not being able to obtain VAT
and customs fees exemption from the government of Lebanon, in particular for
new projects’ budget formulation
Consider using an alternative business model that might include more clearly
defined roles and responsibilities for the A&E firm selected to oversee the
infrastructure construction. The current model experienced some unforeseen
delays with regards to invoice reviews and approvals for WISE’s construction
subcontractors
Continue to assist the WEs with infrastructure works they select using their
business plan as a framework and prioritize works using the ranking matrix tool
developed by the WISE-Lebanon program

SPECIFIC RECOMMENDED INTERVENTIONS

WISE-Lebanon recommends the following specific interventions detailed below:
CONTINUE WATER ESTABLISHMENT INFRASTRUCTURE ASSISTANCE USING
WISE RANKING MATRIX TOOL

Future infrastructure works should be developed through a process of prioritization and
selection of candidate infrastructure projects, based on WEs needs. Effective WE
assistance can be achieved by utilizing each water establishment’s business plan as a
guidebook. Priority works should be established by utilizing the Ranking Matrix tool
developed by WISE-Lebanon. Infrastructure selection should take into account the
feasibility study; environmental study; design; preparation of bidding documents (design
review reports, technical specifications, bills of quantities, design drawings, and the RFP
instructions to bidders), construction management, site supervision, testing,
commissioning, and handover procedures included in the Matrix tool. The tool also
includes technical assistance to train WE personnel on best practices to operate and
maintain the facilities. Examples of past works include:


Expansion, rehabilitation, and replacement of water supply networks and storage
reservoirs



Pump station rehabilitation and increased booster pump station capacity,
including training technicians in pump station operations and maintenance



Production, network districts, and customer metering and barcoding

Based on experience with LWWSS and WISE-Lebanon, the DGs of NLWE, BMLWE,
and SLWE stated a preference for replacement-type projects, e.g. replace pumps, replace
damaged portions of the water distribution networks, etc.; however, the BWE DG stated
that he prefers holistic projects, i.e. from source to customer tap. There are also
unfinished and non-commissioned capital investments implemented by third and
development agencies, where technical assistance is needed for BWE to take them over.
After obtaining a list of candidate projects from the WEs, the next step would be to
evaluate and prioritize them, using the selection criteria and cost-benefit methodology
developed by the WISE-Lebanon project and widely distributed to the WEs, USAID, and
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other donors. This will save the time and effort of beginning a needs assessment from
scratch.
Specific potential works follow below:
North Lebanon Water Establishment: The MoEW is implementing projects in the
following order: (1) Batroun, (2) Koura (3) Zgharta because these have not been covered
by previous interventions. The MoEW designs for Koura should be available at the rate
of one network every month. General needs include construction of the new NLWE
headquarters building. Other projects include:










Construction of the new NLWE headquarters building
Tripoli: Perform a water demand management study for Tripoli and its
surrounding area and gap filling works in the wastewater sector
Minyeh: Rehabilitate or install new transmission lines
Akkar: Construct a network for the City of Halba
Dinyeh: Rehabilitate or install various networks in the villages
Jradeh pump station: Solving various operation issues
Villages in Bcharreh: Rehabilitate or install new networks
Villages in Koura, Zgharta etc.
Continuation of subscriber metering and barcoding process for new and existing
customers in selected areas

South Lebanon Water Establishment: LWWSS inventoried the existing water wells and
pumping stations for the WE, and the estimated need for rehabilitating all pump stations.
SLWE is focusing on the short term objectives which consist of rehabilitation and
refurbishment of the existing infrastructure to minimize break down and ensure coverage
to all customers. The following list of projects summarize the immediate needs:





Rehabilitation of several existing pump stations
Development of a master plan for the South
Rehabilitation of Yahmour-Arnoon water treatment plant, along with construction
of new transmission lines and distribution networks
Rehabilitation of Ghazieh network, as well as a number of other locations

Bekaa Water Establishment: BWE can benefit from assistance on the institutional side to
help the WE assume all responsibilities in accordance with Law 221/2000. A general
wastewater master plan is needed. Immediate needs of the BWE in the water sector
include:




Completion of the city of Zahleh water network
New or rehabilitated networks for villages and towns within the Zahleh branch of
the BWE, including Chtaura, Jdita, Qoub Elias, Riyak, etc.
Completion of sewerage network in Zahleh to connect the city to the new
wastewater treatment plant
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Establishment and installation of supervisory control and data acquisition
(SCADA) system for the city of Zahleh water network
Continuation of subscriber metering and barcoding process for new and existing
customers in selected communities
Establish a logistics and materials storage yard and warehouse for spare parts,
including a maintenance service center for equipment and vehicles. Implement a
computerized inventory and maintenance management system at the new facility.

Beirut and Mount Lebanon Water Establishment:
This WE is able to fund their own infrastructure investments, and therefore future
interventions should address planning, management, and capacity building needs.




Provide assistance to the WE in setting up the consumption-based billing (fixed
and variable components)
Provide technical assistance in the field of operation and management of the
existing assets, e.g. setting up SCADA and tying it in with the existing GIS
applications
Provide assistance in the wastewater sector for water reuse invest

CONTINUE TO INVEST IN INFRASTRUTURE PROJECTS THAT BUILD ON
EXISTING CONSTRUCTION WORKS

Although a number of construction activities were in need of implementation, due to time
constraints, WISE prioritized projects that could realistically be accomplished in a threeyear time period. For future completion, we recommend the following high-priority
projects be executed:





Procure and install district meters along with provisional network extensions where
needed in the Kesserouan Villages to support the BMLWE metering program
Provide assistance to the NLWE, BWE and BMLWE to continue to update and
improve their subscriber data base and billing process and to continue to install
more customer meters and promoting tariff based water usage fees
Construct new reservoir (300 m3) at Terbol in the Bekaa. This new reservoir
construction was a quick impact project that was cancelled due to unresolved issues
of land ownership where the new reservoir and the pump station were to be located
Conduct on-going rounds of special assessments to determine needs as conditions
continue to deteriorate

PROVIDE TECHNICAL ASSISTANCE FOR INSTITUTIONAL STRENGTHENING AND
CAPACITY BUILDING

Although WISE-Lebanon provided extensive capacity building support to the WEs, the
project recommends specific and continued donor support to maintain momentum and
build on improved WE performance.


Support improved performance monitoring and reporting at the MoEW and WEs
WATER INFRASTRUCTURE SUPPORT AND ENHANCEMENT FOR LEBANON | 52





Provide ongoing support for the participation of the MoEW and WEs in the
Regional Operator Certification and Training Program piloted with the ACWUA
Continue and expand the utility twinning pilot implemented with ACWUA between
BMLWE and Aqaba Water in Jordan. Expand this program to include the other
WEs, where appropriate
Support ongoing communication and public outreach at the MoEW and WEs
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CONTRACTUAL ELEMENTS

During the thirteenth quarter, WISE-Lebanon Task Order No AID-268-TO-12-00002
under the Integrated Water and Coastal Resources Management IQC, Contract No EPP-I00-04-00020-00 received no modifications. Over the life of project, there were five
modifications processed. Most notably, Modification 03 added an additional
to
the contract value for the purpose of implementing the Syrian host communities activities
and Modification 05 extended the period of performance of the WISE contract to December
23, 2015 and increased WISE’s obligation to
As mentioned in Section 2 above, the factor of Value Added Tax during WISE’s
implementation is worth noting. On July 11, 2014 USAID signed MOUs with all four WEs
to document their cooperation in efforts to improve Lebanon’s capacity in water resource
management through infrastructure upgrades and capacity building/management support.
With the execution of these MOUs WISE submitted a request to be exempt from value
added tax (sales tax) to the MoEW in August, 2014. In November 2014, the MoEW signed
a decree supporting WISE’s exemption. The decree was sent to the Council of Ministers
for signature before it could be submitted to the Ministry of Finance for required
processing. During this time period, the Council itself was considered inactive due to the
absence of a President in Lebanon. Despite WISE’s tireless efforts to advocate for the
Council’s signature, the 24 ministers never signed the decree since the council remained
inactive throughout the life of the project. As a result of these local political issues, WISE
was never able to achieve exemption from the Government of Lebanon. Thus, in
accordance with host country laws, WISE paid VAT on all applicable procurements and
billed the tax to USAID as an Other Direct Cost (ODC).
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WISE-LEBANON ANNEXES
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BMLWE

131%

0

0

11%

11%

142%

In progress

100% means full operational cost coverage or recovery while
the additional 10% means that the project will achieve an
additional 10% capital reserve
Targets to be assessed throughout 2016, the first year of
operation. Operation started late in 2015.
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