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SUMMARY
The Netherlands is supporting Lebanon to cope with the impact of the Syrian
crisis. It is estimated that the country is hosting 1.5 M€ displaced persons
equalling a population growth of over 30%.
Early 2016 the Netherlands government allocated 86 M€ to support the reception of

refugees in Lebanon. One of the specific areas for support is the Water and Agriculture
sector with an indicative 15M€ budget. In discussion with the Embassy, DRR offered its
assistance in fielding a team of experts involved in a 2014 mission to Lebanon to identify
opportunities to assist the Lebanese water and agriculture sector with advanced
Netherlands expertise.
The 2014 mission identified four areas where the Netherlands water sector could be of
specific value to the Lebanese water sector:
•
•
•
•

Institutional strengthening of Water Establishments;
(Industrial) waste water treatment technologies;
Artificial recharge/small scale water storage, and
agricultural precision technologies.

The expert mission visited Lebanon between 7 and 13 August 2016 to discuss opportunities
with water authorities, donors, IFIs and NGOs. It also had various meetings and discussions
with organisations in the Netherlands.
As a result the following 6 components are being proposed with an overall allocation of 5
M€.







WOP with Bekaa Water Establishment
Water Quality Monitoring Stations Litani River
Feasibility mapping small scale storage/ artificial recharge and pilot projects
Low cost technology for water saving in agriculture
Adaptable greenhouses
Dutch water and agriculture expert facility

For programme implementation the mission recommends to have a consortium with one
leading partner for programme implementation, including Lebanon based programme
management.
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1

BACKGROUND

1.1

Response to the impact of the Syrian crisis.
Lebanon is hosting over 1.5 million people displaced by the Syrian conflict. The country has to cope
with a population growth of over 30% in five years and one in three people in Lebanon is now a
refugee.
This influx of people puts an enormous pressure upon the country’s ability to provide for basic public
services, such as water ,electricity and housing, which also directly impacts Lebanon’s hosting
communities.
The Netherlands is supporting Lebanon through various channels. At the end of 2015 it had made
available USD 111 million to address the impacts of the Syrian Crisis.
During the first months of 2016 the Netherlands government decided to make an additional 260
million Euro available to support the reception of refugees in the region, with an allocation of 86 M€
to support the reception of refugees in Lebanon. One of the specific areas for support is the Water
and Agriculture sector with an indicative 15M€ budget.
As an overall framework the Lebanese Government and its international partners have developed
the 2016 Lebanon Crisis Response Plan which proposes a US$2.48 billion appeal plan to provide
humanitarian assistance and protection to almost 2.8 million highly vulnerable individuals and invest
in services, economies and institutions reaching the most vulnerable communities.

1.2

DRR mission 2014

In 2014 the Lebanese Ministry of Energy and Water requested the Netherlands government to make
an assessment of the Lebanese water sector against the background of water scarcity, which was
coming strongly to the forefront in the summer of 2014, and the influx of refugees due to the Syrian
crisis. In response, a DRR mission was fielded to formulate recommendations for the Lebanese
government and to identify fields where the Dutch water sector could provide specific value.
The main finding of that mission was that overall water sector strategies, policies and institutions
were in place but that the political steps needed for effective implementation were not taken.
It also observed that Regional Water Establishments had been created as the service providers for
drinking water, waste water treatment and irrigation, and it noted that it would be important to
allow these Establishments to develop further towards entities that can operate autonomously with
application of user pays principles.
Absence of or limited access to reliable data was seen as seriously hampering the further
development and implementation of adequate policies. It also recommended to look further into
small scale interventions to increase water storage and to look into the further introduction of
modern irrigation technologies whilst noting that a number of larger farms were already applying
modern technologies.
The mission recognized the high level of expertise available in Lebanon in the water and agriculture
sector in the private sector, public sector and with the Lebanese knowledge institutes.
6

The mission identified four areas where the Netherlands water sector could be of specific value to
the Lebanese water sector:





Institutional strengthening of Water Establishments;
(Industrial) waste water treatment technologies;
Artificial recharge/small scale water storage, and
agricultural precision technologies.

The findings of the missions were presented in 2014 to the Dutch water sector through meetings
with Dutch companies and institutions in the above sectors and publication of the mission report.

1.3

Follow up mission 2016 and recent developments in the water sector
The availability of Netherlands finance to support the development of the Water and Agriculture
sector against the background of the Syrian crises provides an opportunity to bring advanced
expertise in water and agriculture to Lebanon.
In discussion with the Embassy, DRR offered its assistance in fielding a team of experts involved in
the 2014 mission and with specific expertise in the abovementioned four areas and a wide network
in the Netherlands water sector. The mission could build upon the findings of its 2014 mission taking
into account developments since.
The Embassy already had a series of consultations with authorities, international organisations and
NGOs on the overall Water and Agriculture component. It had received concept notes from FAO, a
WB overview for possible contributions to projects, proposals from the Litani River Authority , and
specific suggestions from the Economic and Social Development Fund (ESDF).
Many of the developments in the water sector since the 2014 mission have been driven by the
impact of the Syria crisis. Besides, a number of already planned programmes have started.
The overall guiding document for the Lebanese water sector is the National Water Sector Strategy as
endorsed by the Council of Ministers in 2012:
The seven objectives of the National Water Sector Strategy (approved 2012):
(1) Maximizing the potential and improving the quality of surface water resources,
(2) Improving the management and protection of groundwater resources,
(3) Fulfilling deficits through groundwater and/or surface water,
(4) Ensuring proper and continuous access to high quality water supply,
(5) Providing adequate quantities and quality of water for irrigation,
(6) Increasing coverage of wastewater collection networks and treatment capacities, and
(7) Optimizing current wastewater treatment processes and sludge disposal.

The Ministry of Energy and Water is responsible for the development and implementation of policies.
Provision of drinking water and waste water treatment services, as well as irrigation water is with
four Water Establishments. Municipalities are responsible for the sewerage networks. The Council
for Development and Reconstruction is in charge for most of the larger infrastructure investments in
the sector. A new Water Code has been pending for several years.
The National Water Sector Strategy was prepared before the Syrian crisis. Basic assumptions on
population and water demand have become outdated since.
7

As an overall response to the impacts of the Syrian crisis the Government of Lebanon and the UN
have drafted the Lebanon Crisis Response Plan providing an overall framework for the international
community to support Lebanon to address the needs of both its own people and the displaced from
Syria.
The specific sector plan for Energy and Water sees to:
 humanitarian relief interventions such as distribution of bottled and tanked water,
chlorination kits and storage tanks to the most vulnerable populations;
 additional capital and operation and maintenance costs associated with the restoration of
access to water supply and sanitation including short-term infrastructure/equipment and
restoration of services in schools and urgent sanitation interventions; and
 medium-term planning activities for the acceleration of infrastructure investments and
institutional reforms such as storage and transfer infrastructure, distribution network
rehabilitation and replacement, water and wastewater treatment and irrigation expansion
and improvement.
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Donor assistance has substantially increased in the last two years with the Crisis Response Plan listing
35 partners for the Energy and Water Sector alone.
Two major World Bank projects for the Water sector have been approved in the last two years. The
Water Supply Augmentation Project of Lebanon (474 MUSD) will increase the volume of water
available to the Greater Beirut and Mount Lebanon area with the construction of the Bisri dam as its
main component, and the Lake Qaraoun Pollution Prevention Project project (55 MUSD) will finance
extensions of sewerage networks and connections to WWTPs but it also includes further introduction
of Good Agricultural Practices and various Technical Assistance in support of the 2010 Business Plan
to Combat Pollution in Lake Qaraoun.
USAID is following up on its Lebanon Waste and Wastewater Sector Support project with the
Lebanon Water Project (2015 – 2010) with a focus on the Water Establishments. The Swiss
Development Co-operation has water as one of its domains of interventions with specific attention to
improved access to water and sanitation services in the Bekaa Valley.
The Netherlands provides subsidies and grants to support Dutch entrepreneurs in doing international
business. Activities in Lebanon have become eligible for a number of these programmes including
DRIVE/ D2B and PSD. For the latter 10 M€ has been allocated for Lebanon and Jordan (phytosanitary,
horticulture, potatoes, dairy farming).
Unesco-IHE is starting two programmes in Lebanon financed by the Dutch Ministry of Foreign Affairs:
(i) a one year programme on water accounting/water scarcity with a focus on the river Litani under
DUPC ; and (ii) a pilot as part of a four year FAO regional water accounting and water use
improvement system for the agricultural sector.

9

2

MISSION OBJECTIVES

The objective of the mission was multi-fold:






to develop a strategy for a two year programme of activities and measures that would
directly benefit from Dutch advanced expertise (TA and/or technologies) for an indicative
amount of 4 – 5 M€;
to advise on the other components of the 15 M€ water and agriculture allocation as well as
water related activities under the other parts of the programme, and
to advise on programme management, including mechanisms to make Dutch water and
agriculture expertise available as appropriate (expert facility), as well as the potential
consortium structures and partners and assigned responsibilities for local and Dutch
partners.
to identify ongoing initiatives in the region to determine possibility for collaboration and
make an inventory of the potential for co-funding opportunities

The mission was explicitly asked to take the following into account:







the programme should result in tangible results within the two year duration, implying a
preference to work with executing agencies with a clear mandate
take a socio-economic development perspective; the specific funds are not for humanitarian
assistance
activities need to benefit displaced persons as well as host communities.
Lebanon-based project management
further demonstration of the strengths of the Dutch water and agriculture sector – both
public and private sectors
flexibility

The Embassy would be in a position to finance the proposed programme (or part of it) through one
single subsidy with preferably a consortium, led by a Dutch knowledge institute or public body,
representing the strengths of the Dutch water and agriculture sector.

10

3

MISSION ACTIVITIES

The mission visited Lebanon between 7 and 13 August 2016 to have discussions with various
Lebanese and international organisation and institutions to identify activities and projects that would
benefit from advanced Dutch expertise in water and agriculture. The Embassy had prepared an
overall programme to which a number of meetings were added as a result of the discussions that
were held. Some of the meetings were held jointly with the Unesco-IHE mission that also visited
Lebanon that week. An overview of the meetings that were held can be found in Annex A.
Before the travel to Lebanon the mission contacted organisations and institutions that had shown
interest in the Lebanese water sector after the 2014 mission. After the mission discussions were held
with a number of Dutch knowledge institutes and organisations, some of which actively advised on
proposed activities including Unesco-IHE. Annex B contains an overview.
Before, during and after the visit, the mission collected and reviewed a large set of plans, studies and
programmes from Lebanese institutions as well as the World Bank, the EU, USAID and other
international organisations to identify areas where advanced Dutch expertise would make a
difference and to ensure that proposed projects and activities would not conflict with other activities
or initiatives. See Annex C for the overview.
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4

FINDINGS AND PROPOSED ACTIVITIES

4.1

Overall

The finding of the 2014 mission that advanced Dutch water and agriculture expertise would
especially benefit the Water Establishments and the focus areas of (industrial) pollution control,
small scale water storage/ artificial recharge and modern irrigation technologies were reconfirmed
during the mission. Other areas were also looked into (e.g. environmental impact assessment,
ecology, data management).
Through internal discussions and consultations with experts various concept notes were developed.
In the end six concept notes were selected resulting in an overall programme for an indicative
amount of 5 M€. All concept notes can be found in Annex D.

4.2

Institutional Support to Water Establishments
Regional Water Establishments have been created in Lebanon as the service providers for drinking
water, waste water treatment and irrigation. During the 2014 mission discussions took place with all
four establishments. During the 2016 mission visits were paid to the North Water Establishment in
Tripoli and the Bekaa Water Establishment in Zahle. Also the Ministry of Electricity and Water was
visited where the DG for the Exploitation Department expressed strong support for initiatives to
strengthen Water Establishments
The Netherlands concept of ”private business, public owners” was discussed against the background
of the decentralization process.
The North Water Establishment has co-operation agreements with Belgian utilities and a region in
France and is working with USAID on improving its business operations. The Bekaa Water
Establishment is receiving support from SDC. Both regions are hosting large amounts of displaced
persons and in both regions multiple donors - USAID, GIZ/KFW, EU, UNICEF, NGOs and others - are
involved in drinking water, sanitation and waste water projects.
The Bekaa Water Establishment made an explicit request for long term support from a water utility
and it expressed a strong interest in a Water Operator Partnership that would be able to cover the
following issues:
•
General management support, including institutional issues, capacity building and training,
with particular attention to:
(i)
institutional review so as to define optimal institutional setting for addressing the
current challenges for BWE’s services towards Lebanese population (hosting
communities) and large refugee population,
(ii)
more equitable and sustainable use of water resources,
(iii)
improved performance of wastewater collection and treatment
•
Technical Assistance for the further professionalization of water billing operations for
customer connections with water meters, covering financial, administrative and technical aspects as
well as related support services for the proper operation and maintenance of water meters including
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their periodical testing, refurbishment and calibration; this TA and equipment support may also
address the O&M for the increasing number of bulk water meters
•
Technical Assistance for further development and improvement of particular BWE challenges
such as improved monitoring of surface water and groundwater resources (on quality and quantity
issues), modelling for groundwater resources, modelling for water transmission and distribution
networks, optimizations of DMAs and reduction of NRW; monitoring of sewer mains and discharge
mains from STPs; further development of remote control systems (incl. telemetry, SCADA)
•
Assistance towards assessment and recommendations regarding water tariffs structures for
water supply, sewage treatment and irrigation water, as well as related support in advocacy in
government circles to come to optimal regulations regarding sustainable public services.
The full concept note that has been developed can be found in Annex D.
The project idea has been discussed with SDC and USAID/DAI representatives.
Netherlands water boards and drinking water companies are the potential partners for a WOP. VEI
and World Waternet are the most experienced and largest in this field. Waternet covers the entire
water cycle which makes it an attractive partner for the Bekaa water establishment given its
mandate.

4.3

Pollution Control
Water pollution is still a major issue in Lebanon despite large investments in municipal waste water
infrastructure.
The river Litani is the longest river in Lebanon and a major source for drinking and irrigation water in
the Bekaa and the South. It is also an important source for hydropower. The river is heavily polluted
by municipal waste, waste water and excessive use of fertilizers and pesticides in agriculture. It also
suffers from the over-abstraction of groundwater through many unlicensed wells in the basin. The
Litani River Authority is the authority for the Litani river. It has also a mandate to ensure water
monitoring in all Lebanese waters.
LRA has developed a River Basin Management Plan with the support of USAID and it is receiving
further assistance form USAID and the EU to equip itself. However, systematic monitoring of water
quality and quantity is limited.
Making relevant water quality data on a continuous basis more readily available will allow for a more
active approach towards water resources management and conservation as well as towards
municipal, industrial and agricultural pollution abatement. In our opinion, real time data are the
answer to the growing acceptance that traditional grab sampling is unlikely to provide a reasonable
estimate of the spatial and temporal variability in water quality and pollution load data at any
particular site. To date most sampling for water quality monitoring in the Litani Basin is based on
periodical grab sampling and manual analyses in LRA’s laboratory.
It is proposed to procure and install equipment and related software for four real time automatic
water quality monitoring stations as well as equipment for algae monitoring for Lake Qaraoun.
Training, capacity building and institutional support is to accompany this delivery. The full concept
note is included in Annex D.
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The placement of these stations is recommended to be in the Bekaa. Ideally the Dutch partner in the
WOP with the Bekaa Water Establishment also takes on this component, provided it has expertise in
this field. The main beneficiary of this component is the Litani River Authority. The proposal has been
discussed with LRA as well as USAID/DAI.
The World Bank is financing two programmes that deal directly with pollution – the Lake Qaraoun
Pollution Prevention Project and the Lebanese Pollution Abatement Project (LEPAP). Discussions on
these programmes were held with the Ministry of Environment, LRA and CDR.
LEPAP is supporting industries that invest in pollution abatement technologies with technical
assistance and credits with the first projects now being considered for financing. LEPAP has its own
Italian financed technical assistance facility. Netherlands support will be beneficial in areas where
specific Netherlands technologies provide the best solution. It is recommended to maintain close
contact with LEPAP and offer assistance when this is the case.
The World Bank Lake Qaraoun project is the World Bank’s response to the Roadmap for Combating
Pollution in the Qaraoun Lake commissioned by the Ministry of Environment in 2010. 50 MUSD will
be used for investments in municipal waste water infrastructure and 5 MUSD for other activities
including institutional support to the Bekaa Water establishment and enhancing the monitoring and
modelling capacities of LRA. The Loan was approved in June 2016. The proposed WOP and Water
Monitoring component directly contribute to the objectives of these programmes and can be
considered as contributions to the programme. Further linkages with this project is to be developed.

4.4

Small Scale Water Storage and Managed Artificial Recharge

Lebanon needs to make optimal use of its water resources now that the pressures on its resources
are growing. Small scale water buffering through water harvesting and managed artificial recharge
can contribute to an optimal use.
Artificial recharge has been a subject of increased interest. The UNDP and the Ministry of Energy and
Water published a Nation Wide Assessment of Groundwater Resources in 2014 that include a
preliminary assessment of Artificial Recharge. UNICEF has recently commissioned a feasibility for four
sites from this preliminary assessment as part of its endeavour to identify further sources for drinking
water in stressed areas.
Thus far an in-depth mapping of the potential of small-scale water buffering has not taken place. The
Netherlands has a strong profile in artificial recharge as it is applying artificial recharge already for a
long time with Dutch knowledge institutes are at the forefront of developments. It is well recognized
that Lebanon’s karst geology provides challenges of its own.
The ultimate goal of large-scale implementation water buffering is to replenish the aquifers, maintain
the groundwater levels, combat salt water intrusion, prevent flash floods and storage of excess water
during the wet season for later use in periods of drought.

Two actual pilot interventions are foreseen to demonstrate the potential:
•
•

One sand dam or other type of riverbed infiltration scheme
One MAR pilot (either basin recharge or well injection)
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The full concept note can be found in Annex D.
It is recommended that this mapping exercise will be done by Netherlands experts together with
Lebanese hydrogeological experts already involved in assessments for artificial recharge and
Lebanese knowledge institutes as the AUB.
Advanced expertise in the Netherlands is available with KWR, Deltares and a specialized consultancy
such as Acacia Water. Dutch drinking water companies and water boards have practical experience
with artificial recharge.
The direct beneficiaries of the mapping would be the Ministry of Energy and Water and the Water
Establishments. The direct beneficiaries of the pilots depends upon the selection of the pilots.

4.5

Water use in agriculture
The agricultural sector in Lebanon is important in terms of employment, socio-economic stability and
conservation of natural resources. In rural areas agriculture is the principal livelihood for up to 25
percent of the labour force (Ministry of Agriculture Strategy 2015–2019), and an increasingly
important source of income for Syrian refugees.
As in all Mediterranean countries water and agriculture are inextricably connected. The Lebanese
agricultural sector is the largest water user (60-70% of all renewable water resources), and thus faces
challenges to increase its production and productivity (agricultural production per unit of inputs) with
less water. The agriculture and water sectors will need to satisfy increasing water demands from
society (also directly related with refugee influx). In addition the sector has to anticipate the impacts
of the global climate changes. Innovations in agriculture require innovations in water management
and vice-versa.
Two interventions are proposed. One will support innovations in on-farm water management to
enhance water security and crop water productivity within existing initiatives that are aimed at
improving the livelihoods of small-scale farmers. Through specific tailored additional interventions
the financial and environmental sustainability of investments will be increased, and small-scale
agriculture made more resilient to climate change. The provision of Dutch low-cost sensors for
individual farmers and farmer communities is part of this intervention. This component is to be
implemented in close co-operation with FAO and the Green Plan and needs to be aligned with the
FAO project financed by the Netherlands through a separate project.
The other one is aimed at introducing the “ Adaptive Greenhouse” concept in Lebanon, and
generating knowledge, skills and practical experience that can be replicated. The use of greenhouses
and the knowledge on greenhouse farming is still limited in Lebanon. An “Adaptive Greenhouse” is a
greenhouse that is specifically designed and aligned to the local conditions. This component will see
functional designs made by Dutch expertise resulting in two demo (Low-Tec) tunnel greenhouses (2x
450m2) and one demo (Mid-Tec) multi-span greenhouse (1000 m2 with four 250m2 compartments)
as well as open field hydroponic cultivation. The operation and process management of adaptive
greenhouses will be based on Dutch expertise and technology yet in alignment of local conditions.
Full concepts for these components can be found in Annex D.
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These components are recommended to make use of advanced agricultural expertise available in
Wageningen University and /or associated organisations. Close co-operation is to be sought with the
FAO and the Green Plan, Lebanese agricultural knowledge institutes and NGOs working with farmers.

4.6

Netherlands Water and Agriculture Expertise Support Facility

The Netherlands has a wealth of advanced expertise to offer in the water and agriculture sector
through its knowledge institutes and its private sector.
Lebanese government institutions as well as international organisations involved in the development
of the Lebanese water and agriculture sector could benefit from this expertise in their endeavours to
develop and strengthen the sector, next to expertise that is made available on a project basis.
Expertise could be used in project development, feasibility studies, design, monitoring and evaluation
or in short studies or workshops/conferences.
In discussion with Lebanese authorities and international organisations active in Lebanon the
following topics came up that would benefit from short term advanced Dutch expertise:








Assistance to water and agriculture related projects financed by the Netherlands but
implemented by others in Lebanon (e.g. ESFD, World Bank, UNDP, FAO).
Advice on optimal design for constructed wetlands (DAI/USAID)
Determine cause of pollution events e.g. Lake Qaraoun
Advice on specific pollution abatement technologies for dairy farms, poultry farms and other
food processing industries for the Lebanese Pollution Abatement Project (LEPAP)
Extension of UNESCO-IHE’s water accounting project
Concessional loan
Training of WWTP operators

One specific option that came up was the need for continued support to the regular coordination
meetings for the water sector that was until recently provided through the EU SISSAF-project.
It is important that the facility and Dutch advanced expertise available with the private sector and
Dutch knowledge institutes will be actively promoted in Lebanon and that close linkages will be
created with the Netherlands Water Partnership, RVO and organisations representing the agriculture
sector to create the conditions for stronger involvement of the Dutch water and agriculture sector in
the development in Lebanon.
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Component 1

Component 2

Component 3

WOP Bekaa WE

Monitoring Stations

Water Storage/ MAR

1.35 M EURO

0.7 M EURO

0.5 + 0.9 M EURO

Component 5

Component 6

Greenhouses

Expert Facility

0.65 M EURO

0.3 M EURO

Component 4
Low cost technology
irrigation
0.6 M EURO

Figure 1 Overview of components with indicative allocations
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5

PROGRAMME IMPLEMENTATION

5.1

Phased Approach
The proposed components have different dynamics and are in different stages of preparation with
regard to detail and counterpart arrangements. A phased approach that allows for adjustments is
needed to make it work.
Component 1 – It is recommended to start the WOP with a detailed discussion between the Dutch
partner and the Bekaa Water establishment to come to practical arrangements and a 1.5 – 2 year
work plan. This work plan should outline activities, planning, staffing, management arrangements
and a more detailed budget. This work plan can be the basis for the programme period, after
discussion with the Embassy and explicit approval. It is recommended to have this work plan in place
within one month after the start of the programme, and to have an evaluation and update after 12
months.
Component 2 – The supply of monitoring stations constitute a relatively straightforward component
with the Litani River Authority as primary counterpart. Basic technical specifications for the
equipment have been discussed. It is recommended to have as first steps verification and further
detailing, developing formal arrangements including arrangements on ownership and O&M, training
and capacity building and further consultation with other donors involved. If this component is taken
on by the same Dutch entity as the one who takes on component 1 then the implementation plan for
this component could be developed and discussed in parallel with the work plan for component 1.
Component 3 – the first part of this component is the feasibility mapping which is an exercise that is
estimated to take 6 months after which a decision is to be made on the pilots. The mapping should
involve various Dutch and Lebanese parties. It is recommended to have a work plan developed within
one month that details responsibilities, activities, outputs, planning, staffing and budget. A proposal
for pilots should be submitted as soon as possible.
Component 4 – Low cost technologies. The idea is to attach this component to the FAO project
“Promotion of Agricultural Livelihoods and Employment through Investment in Land Reclamation and
Water Reservoirs” and make the connection to the Green Plan. Arrangements with FAO and other
Lebanese partners as well as a work plan for implementation should be worked out within two
months after the start of the programme.
Component 5 – Greenhouses. LARI and/or Lebanese NGOs would be the best counterparts for this
activity. Arrangements as well as a work plan for implementation should be developed within two
months after the start of the programme.
Component 6 - Dutch expert facility. Active promotion of this facility is needed to ensure optimal
benefit. It is also needed to actively develop links with organisations as the Netherlands Water
Partnership and RVO. The facility can be active from the start of the programme.
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The budgets allocated to the various components are indicative budgets. An overall inception report
as well as an overall mid-term report after one year should review the allocations and propose
adjustments as necessary.

5.2

Requirements for consortium

The programme covers various aspects of the water and agricultures sector and it is expected that a
consortium would be needed to effectively implement it .
As the programme will be financed through one single subsidy arrangement a lead partner is needed
that will carry the overall responsibility and will handle finance and administration.
The lead partner will have to be eligible for a subsidy arrangement. It has to demonstrate that it has
recent experience in managing programmes and consortia of similar size and nature. It is expected
that components will be led by entities that can demonstrate that it are world class leading entities in
the specific fields.
It is up to consortium partners to decide upon contractual relationships between partners, whether
to enter into joint and separately liability arrangements or sub/consultancy arrangements.
Permanent project management presence in Lebanon is deemed essential for the success of a
programme of this size and complexity in a dynamic local setting. The consortium is responsible for
adequate office, communication, transport and interpretation/translation services.
The essence of the programme is to bring advanced Dutch expertise to Lebanon. Services that can be
sourced locally, should indeed be sourced locally. The same applies for supply and work contracts.
Structural involvement of a Lebanese project management entity with demonstrated engineering
and engagement capabilities is expected. This entity should have a good track record in working with
Lebanese authorities and communities, and a well-developed track record in working in
internationally financed projects in the water and agriculture sector.
The component allocations are inclusive of all overhead, local and international management costs.
It is anticipated that adjustments will have to take place between the components during the
implementation of the programme. Consortium partners are expected to set up arrangements that
allow for this and refrain from arrangements that would hamper re-allocations.
The 5 M€ that has been indicated for the programme is a maximum.
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5.3

Programme Management Arrangements

Overall Management
/Contract Lead

Advisory Board

Lebanon based
Programme Management

Lead Component 6

Lead

Lead

Lead

Component

Component

Component

1 and 2

3

4 and 5

The above figure shows the suggested programme management arrangement with at the top the
lead partner having overall responsibility.
The Lead Partner should make available an experienced Project Director who will be the first point of
contact for all contractual matters. It should make available sufficient support staff for administrative
and financial matters both in the Netherlands and in Lebanon.
It is recommended that the consortium will make available a senior Project Manager with
demonstrated experience in leading programmes of this size and nature in the water and agriculture
sector and with prior experience in the Middle East, preferably including Lebanon.
It is also recommended to base the Project Manager in Lebanon to ensure progress, internal
cohesion and efficiency. The Project manager is expected to connect the wider Netherlands water
and agriculture sector with the developments in Lebanon, private sector included.
It is expected that the components will have different leading entities as the required advanced
Dutch expertise is found within different institutions and organisations.
However, it is anticipated that the number of leading entities can be limited as it is expected that the
entity that can take on the WOP component can also take on the monitoring stations component,
and that the agricultural components can be taken on by the same entity.
The Lead Partner is expected to lead specific components as well.
It is suggested to place the Netherlands expert facility under the auspices of the Lebanon based
Programme Management.
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It will be up to the consortium to decide how to contract Dutch or Lebanese suppliers, contractors
and consultants tasked with programme implementation taking into account the requirements as
stipulated by the subsidy arrangement.
It is recommended to create an Advisory Board consisting of senior advisors (at least two) to provide
independent advice on programme implementation. These advisors will not be staff or employees of
one of the participating parties. It is recommended to include a specific budget for the Advisory
Board.

5.4

Reporting and Governance Arrangements

Embassy

Overall
Lead

Advisory
Board

The consortium is to develop a proposal that includes detailed planning, including staffing and
budget for the preparatory activities.
Given the limited time period it is recommended to have an inception report due after two months.
The inception report should contain a detailed work plan for each component listing activities,
outputs, staffing, costs and (progress) monitoring indicators. The inception report should also discuss
what management decisions will need explicit approval from the Embassy (e.g. pilot project
approval, budget reallocation). A risk management plan should be part of the inception report.
It is suggested that the inception report will be reviewed by the Advisory Board. The Advisory Board’s
review can then be discussed with the Lead Partner and the Embassy. The inception report should be
approved explicitly by the Embassy.
It is recommended to request a mid-term report in month 12. This report should evaluate in-depth
the achievements of the first year, propose adjustments and/or new activities for the second year
and it should detail activities, outputs, staffing, costs/resources and (progress) monitoring indicators
for the new period. It should also contain an updated risk management plan.
It is suggested to have the mid-term report also reviewed by the Advisory Board. The Advisory
Board’s review should be discussed with the Lead Partner and the Embassy. The mid-term report
should be approved explicitly by the Embassy.
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Quarterly progress reports should be due in month 6, 9, 15, 18 and 21. Quarterly progress reports
can provide a narrative overview of activities and achievements, monitoring indicators, and an
overview of costs/resources used during the quarter and a forecast for the coming quarter.
Any event or development that might have a significant impact upon the implementation of the
programme should be reported directly to the Embassy.
The Embassy should be able to ask the Advisory Board’s opinion when it deems it relevant to do so.
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ANNEX A – MEETINGS AND DISCUSSIONS IN LEBANON
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Meetings Lebanon 8 till 12 May 2016
Institution
Netherlands Embassy

Location
Ashrafieh

Main contact
H.E Hester Somsen

Litani River Authority (LRA)

Beirut

Dr Selim Catafago

FAO

Baabda

Mr. Maurice Saade

Ministry of Environment/
LEPAP

Down Town

Mrs. Manale Mousallem, Mr Marwan
Rizkallah

EU Delegation

Saifi

Mr. Cyril Delwaleyne

Ministry of Energy and Water
Litani River Authority

Nahr
Beirut

Dr. Fadi Comair
Mr. Nassim Abou Hamad

Ministry of Agriculture
Meeting with Ministry of
Energy & Water
Meeting with CDR

Down-town
Nahr

Mr. Louis Lahoud
Dr Ghassan Beidoun

Down-town

Mr. Ghazi Haddad, Mr.Youssef Karam

USAID/ DAI

Embassy

Mr. Georges Akl

ESFD

Hamra

Mr. Haitham Omar, Mrs. Dima Sader

Topics
General situation Lebanon. Overall support from the Netherlands to
Lebanon. Overview themes for 86 M€ allocation. Concessional financing
allocation.
Litani basin. Organisation LRA. Basin Management Plan. USAID plans.
RS. Water accounting project Unesco-IHE. Gauging stations. (Industrial)
pollution and enforcement.
Water productivity project Unesco-IHE. Basin project with SDC. Green
Plan. Concept note as submitted to Neth Embassy.
LEPAP and three initially approved projects. Industrial Pollution. Need for
expanding WQ monitoring network.Lake Qaraoun project. SEA on
NWSS. Netherlands Expert Facility.
EU programme. Donor coordination. Cooperation with Ministries.
Qaraoun. Municipal waste and sanitary landfills. Data collection and data
management. Netherlands Expert Facility.
Water accounting project and Litani. Groundwater.
Pollution Monitoring Equipment. USAID and EU projects. Groundwater
monitoring.
Courtesy call
Need to support Water Establishments.
Concessional loan. Groundwater management and need for
data/monitoring and modeling. Masterplan for use of sludge. Netherlands
Expert facility.
Lebanon Water Project. Constructed wetlands. Agriculture in Litani Basin.
Assessment study for all monitoring stations. Water Quality Action Plan
Upper Litani. Netherlands Expert Facility.
Organisation ESFD. Current projects, cooperation with donors. KfW
project. Relationship with CDR.
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LARI and Mouawad
Foundation

Akkar

Mr. Michel Issa El Khoury, Mr Nabil
Moawad

Meeting with Water
Establishment of the North

Tripoli

Mr. Jamal Krayem, Mr. Gaby Nasr

Elard

Hotel Gabriel

Mr. Ramez Kayal

LRA

Bekaa

Mr. Nassim Abou Hamad

LARI office

Bekaa- Tal
Amara
Bekaa

Dr. Ihab Jomaa

Green Plan

Al Bayda

Unicef

Embassy

Mrs. Gloria Abouzeid, Mr. Raymond
Khoury
Mrs. Sarah Bish

SDC

By email after
visit

Meeting with Bekaa Water
Establishment

Mr. Maroun Moussallem

Mrs Dalia Lakiss; Mr Lucas Beck

Akkar region. Lari’s laboratory, extension projects, export markets,
modern irrigation projects, lake projects in Akkar mountainous areas, salt
intrusion. Involvement Moawad foundation in Green Plan activities, land
availability, salination project with University of Arizona, pollution,
hydroponic greenhouses project that stopped as 100kUSD/greenhouse was
not feasible.
Wastewater treatment as a new area. USAID support on ERP system.
General need for capacity building. Artificial wetland studies. Data
management and monitoring. Cooperation with Pyrenees Catalan and
partnership with Belgian utilities (Brussels, Luik). List of projects that
need funding. Coastal collector and Kuwait Fund.
Groundwater assessment studies. Hydrogeological mapping. Artificial
recharge studies. Monitoring and modeling.
Laboratory, artificial wetland, waste water treatment plant, pollution, Arcen-ciel demonstration farm
RS and Lari. Weather app. Dacon. Laboratories. Greenhouses for plant
protection.
Water operator partnership. Metering – need for long term assistance.
Involvement GIZ, SDC and USAID. Monthly coordination meetings.
WWTP Jib Jenine, new laboratory SDC. Personeel polices. Financing.
Need for action at central level.
Green Plan programme. Lakes programme. Status disbursements. IFAD
and EU projects. Green loans.
Aquifer recharge studies. AR and karst. Water resources studies
(hydrogeological baselines at casa level). Local capacities in
hydrogeology. Data management. National drinking water quality survey.
SDC activities with Bekaa Water Establishment. Watermeters.
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ANNEX B– ORGANISATIONS CONTACTED IN THE NETHERLANDS
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Name
Deltares

Dutch Water
Authorities
Greenfield Cities

Person
Hans van Duijne;
Marijn Kuijper;
Ane Wiersma
Paul Langeveld
Joris Benninga

KWR

Pieter Stuyfzand

NWP

Koen Overkamp

NWP

Christine Boomsma

Royal Eijkelkamp

Marijgje Wijers

RVO – PSD Libanon

Arie Bijl

Unesco-IHE

Wim Bastiaanssen;
Pieter van der Zaag

VEI

Marco Schouten

Wageningen
University
Wereld Waternet

Pm
Kenneth Comvalius;
Otto Ferf Jentink

Topic
Groundwater; Artificial
Recharge
Dutch Water sector and
Lebanon
Greenfield Cities
concept
Artificial Recharge

Dutch Water Sector and
Lebanon
Manufacturers/suppliers
water quality
monitoring equipment
Cost estimates water
quality monitoring
equipmenyt
PSD Agriculture
Programme in Lebanon
Collaboration on water
accounting project;
capacity building
Partnership with Bekaa
Water Establishment

Partnership with Bekaa
Water Establishment

Outcome
Information exchange,
contribution/review
concept notes
Information exchange
Information exchange
Information exchange,
contribution/review
concept notes
Information exchange
Information exchange

Information exchange

Information exchange
Information exchange,
Contribution/review
concept notes
Not interested

Interested.
information exchange,
initial discussions
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Government of Lebanon UN Crisis Response Plan
DRR Team Scoping Mission Report Lebanon 2014
Kamerbrief inzake opvang in de Syrie regio; besteding
extra middelen
Unesco IHE Mission Report Lebanon 2016
USAID Water supply and wastewater systems master
plan for the Bekaa Water Establishment – May 2015
Bekaa Water Establishment Business plan 2013 - 2017
Litani River Basin management Plan -2012
LRA project proposal Water Accounting in Litani River
Basin 2015
EU SWIM Cost assessment of water resources
degradation in the Litani basin
Assessment of Ground Water Resources of Lebanon
MoEW/UNDP – 2014
UNICEF Hydrogeological characterization of the Akkar
Caza – 2016
Economic and Social Fund for Development Strategic
Plan 2015 – 2018
EU single support framework 2014 – 2016 and various
factsheets on EU financed water and agriculture
related projects
FAO concept note – land reclamation and water
reservoirs
FAO concept note – rehabilitation of irrigation canals
FAO Lebanon Country Programming Framework 2016
2019
Republic of Lebanon Green Plan report
August 2016
Green Plan Strategic Plan 2015 – 2019

http://www.LCRP.gov.lb
http://www.drrteam-dsswater.nl/?page_id=905
https://www.rijksoverheid.nl/binaries/rijksoverheid/documenten
/kamerstukken/2016/06/21/kamerbrief-inzake-opvang-in-de-syrie-regio-besteding-extramiddelen/kamerbrief-inzake-opvang-in-de-syrie-regio-besteding-extra-middelen.pdf

http://www.litani.gov.lb/en/?page_id=166

www.swim-sm.eu/files/Assessment_Litani_EN.pdf
www.lb.undp.org/.../lebanon/.../assessment-of-groundwater-resour..

http://www.esfd.cdr.gov.lb/
http://eeas.europa.eu/archives/delegations/lebanon/projects/list_of_projects/projects_en.htm

www.fao.org/3/a-i5605e.pdf
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IFAD Hilly areas sustainable agricultural sustainable
development
(HASAD) project - Project Design Report 2012
Ministry of Agriculture Strategy 2015 - 2019
Ministry of Environment - SEA for the National Water
Sector Strategy 2015
Ministry of Energy and Water - National Water Sector
Strategy 2010
OECD Framework conditions for PPP in the Lebanese
Water Sector 2011
Swiss Development Cooperation – various documents
on strategy and projects in the water sector in Lebanon
UNDP – CDR Lebanon Millenium Development Goals
Report 2012 – 2014
UNDP – Energy from Wastewater Sewage Sludge in
Lebanon 2013
UNDP – Hydropower from Non-River Sources 2013
USAID Country Development Cooperation Strategy
(CDCS) 2014 – 2018; Lebanon Water and Waste Water
Sector Assessment 2014; Comprehensive Analysis
Report Water and Waste Water Sector 2011; RFTOP
Lebanon Water Project (LWP)
World Bank Country Partnership Framework for the
Lebanese Republic for the period FY17 – FY22
World Bank Lebanon Environmental Pollution
Abatement Project 2014
World Bank Lebanon Municipal Services Emergency
Project 2014
World Bank Lebanon Water Supply Augmentation
Project 2014
World Bank Lake Qaraoun Pollution Prevention Project

https://www.ifad.org/documents/10180/e579e2f4-cec1-471a-b19c-3bbf8887c082

www.agriculture.gov.lb/.../MoA%20Strategy%202015-19%20-%...
http://www.moe.gov.lb/The-Ministry/Reports/STRATEGIC-ENVIRONMENTAL-ASSESSMENTFOR-THE-NEW-WAT.aspx?lang=en-us

https://www.oecd.org/development/.../49057291.pdf
https://www.eda.admin.ch/countries/lebanon/en/home/representations/cooperationoffice.html
http://www.lb.undp.org/content/lebanon/en/home/library/mdg/lebanon-mdg-report-20132014.html
http://www.lb.undp.org/content/lebanon/en/home/library/environment_energy/energy-fromwastewater-sewage-sludge-in-lebanon.html
http://climatechange.moe.gov.lb/viewfile.aspx?id=55
https://www.usaid.gov/lebanon

http://www.worldbank.org/en/country/lebanon
http://www.worldbank.org/projects/P143594/lb-environmental-pollution-abatementproject?lang=en
http://www.worldbank.org/projects/P149724?lang=en
http://www.worldbank.org/projects/P125184?lang=en
http://www.worldbank.org/projects/P147854?lang=en
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PROJECT SUMMARY
Overall Obj.

Strengthening Lebanese Water and Agriculture Sector

Objectives

1.
2.
3.
4.
5.

Water Establishments strengthened
Improved pollution control
Small scale storage and aquifer recharge potential better used
Less water consumption in agriculture
Knowledge of advanced Dutch water and agriculture expertise
and technology available in Lebanese water and agriculture
sector.

Outputs

1.
2.
3.

Improved performance and resilience Bekaa Water Establishment
Water quality data on the river Litani readily available
Potential small scale storage and AR mapped at national scale,
and pilot demonstrations

4.
a.

5.

Activities

1.
2.
3.

Water saving practises by using low cost technology (meters
and sensors) applied by local farmers.
b. Increased water productivity through the use of (adapted)
greenhouses demonstrated.
Advanced Dutch water and agriculture expertise applied by
Lebanese water authorities, farmers, NGOs, donors and IFIs.

INDICATORS

MEANS OF VERIFICATION

RISKS / ASSUMPTIONS

Overall stability in the country will allow
for activities.

1.

2.
3.
4.

Increased metering and
collection, implementation and
updating Business plan.
Data published.
Map published and used.
a.

5.

Number of sensors and
meters in use.
b. Requests for further
designs.
Inputs from Dutch experts in
project design, implementation or
evaluation

Monitoring reports
Annual reports Bekaa WE
Monitoring reports of other
projects associated with the
overall programme

Continued commitment of Lebanese
authorities to NWSS objectives.
Successful co-operation with NGOs,
international organisations and
authorities and adequate coordination
Willingness to share data.
Effective extension services
Adequate response of Dutch sector to
requests from Lebanon

Water Operator Partnership between World Waternet and Bekaa
Water Establishment.
Supply of four water quality monitoring stations with associated
Technical Assistance.
Data collection, field visits, development GIS database and
conceptual groundwater model. Selection promising sites. Works,
supplies and related TA for pilot projects.

4.
a.
b.
5.

Technical Assistance, supply of equipment and technologies
Designs for adaptive greenhouses, supply of equipment,
technical assistance.
Promotion of advanced Dutch expertise and technologies through
water and agriculture expert facility.
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COMPONENT 1
Project Title
Management Support Services to Bekaa Water Establishment (BWE)
Area
Area under management of Bekaa Water Establishment (BWE)
Topics
Water Operating Partnership between BWE and Dutch Water Supply Company or alternatively
with a Water Board (with focus on water resources management and wastewater collection and
treatment), with particular attention to issues such as:
 General management support, including institutional issues, capacity building and training,
with particular attention to: (i) institutional review so as to define optimal institutional setting
for addressing the current challenges for BWE’s services towards Lebanese population (hosting
communities) and large refugee population, (ii) more equitable and sustainable use of water
resources, (iii) improved performance of wastewater collection and treatment
 Technical Assistance for the further professionalization of water billing operations for
customer connections with water meters, covering financial, administrative and technical
aspects as well as related support services for the proper operation and maintenance of water
meters including their periodical testing, refurbishment and calibration; this TA and equipment
support may also address the O&M for the increasing number of bulk water meters
 Technical Assistance for further development and improvement on particular BWE challenges
such as improved monitoring of surface water and groundwater resources (on quality and
quantity issues), modelling for groundwater resources, modelling for water transmission and
distribution networks, optimizations of DMAs and reduction of NRW; monitoring of sewer
mains and discharge mains from STPs; further development of remote control systems (incl.
telemetry, SCADA)
 Assistance towards assessment and recommendations regarding water tariffs structures for
water supply, sewage treatment and irrigation water, as well as related support in advocacy in
government circles to come to optimal regulations regarding sustainable public services.
Project Objective
Contribution to performance improvement and resilience of BWE in its multiple operations in
water supply, sewage collection and treatment as well as irrigation water distribution.
Duration
2 years
Rationale and general description
In the past years BWE has received assistance from various donors in a broad range of activities:
GIZ provided general management support and assisted a.o. in the development of the Business
Plan for the period 2014-2018. USAID has a.o. implemented a pilot on water metering for house
connections, and has assisted in the expansion of the sewerage network and sewage treatment
capacity. SDC is implementing a four years programme aiming at a Contribution to improved
access to water and sanitation services in the Bekaa valley, and UNICEF and numerous NGOs are
active in the Bekaa valley supporting hosting communities and a number of smaller camps for
Syrian refugees.
The high influx of Syrians and its impact on the Lebanese government and population create
constantly new and additional challenges for BWE regarding its tasks and responsibilities. This
justifies BWE’s request for a WOP type of support programme from a Dutch Water
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Company/Water Authority for selected fields of activities of BWE.
Outcomes/ deliverables
1. The general management support will enable BWE Management and Staff to respond more
professionally with the right level of coordination and initiatives, services and regulations to
the constant challenges caused by the very high numbers of refugees, a dysfunctional
government and various donor/IFI support programmes.
2. The technical assistance for the development of a specific unit for the financial, administrative
and technical aspects of the application of water meters for individual house connections will
enable the further roll-out of the water meter programme as well as contribute to
improvement of billing, billing recovery rate and NRW. The equipment for maintenance and
refurbishment of water meters, as scheduled to be provided in conjunction with the TA, will be
accompanied with capacity building and training support.
3. The technical assistance interventions will result in a better understanding of the opportunities
and constraints for water resources and wastewater flows, a more equitable distribution of
precious water resources among various consumer groups at realistic and reasonable costs, a
reduction of NRW, and a better overall resilience of BWE in institutional, organisational and
financial terms.
4. The advocacy and information exchanges at central government level will result in more
realistic and sustainable water tariffs structures for various water resources
Activities/resources
 Establishment of a Water Operating Partnership (WOP) between Bekaa Water Establishment
and a Dutch Water Company/Water Authority
 Specification, procurement and commissioning of equipment (outfit for refurbishment, testing
and calibration of water meters; sampling and monitoring equipment to be determined)
 Capacity building and training for BWE Management and Staff on issues such as water
metering, billing and billing recovery, improved management of DMAs, improved monitoring
of water resources (quality and quantity), improved operation and maintenance of sewerage
systems and sewage treatment plants
 Advocacy and institutional support towards a more enabling environment for sustainable
water tariff structures for drinking water, wastewater and irrigation water
Counterparts/beneficiaries (Lebanese and/or international)
1. Bekaa Water Establishment
2. Ministry of Energy and Water
3. Municipalities
4. Various groups of water users
What specific Dutch expertise/technologies involved
1. Expertise and experience in the management of Public Water utilities, based on particular
Dutch concept of “Private Business, Public Owners” for water supply organisations
2. Expertise and experience in the Netherlands with metered and unmetered water supply
connections
3. Expertise and experience in ground water management, modelling and monitoring
Potential implementing parties (knowledge institutes, private sector, other)
Joined implementation by Lebanese and Dutch Parties:
 Bekaa Water Establishment
 Dutch Water Supply Company/Water Authority, preferably also having exposure to sewerage
and drainage systems
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Equipment manufacturers and suppliers

Project risks
 Willingness of a Dutch Water Company/Water Authority to engage in a WOP in Lebanon
 Overlaps and gaps regarding TA/FA from different donors/IFIs
Initial budget
€ 1,4 million (for technical assistance and equipment)
Next steps
(1) Formulation of Project Implementation Modality (depending on availability of Dutch WOPparty) and Terms of Reference/Plan of Operations/Work Plan for the WOP, based on further
coordination with other donors and IFIs; preferably a fact-finding mission would be
undertaken shortly by the Dutch WOP partner so as to define in more detail with BWE and
other parties the relevant issues to be addressed in the WOP’s Plan of Operations
(2) Further specification of equipment for (i) refurbishment, testing and calibration of standard
water meters and bulk water meters, and (ii) monitoring equipment and software, as well as
delivery, installation, commissioning and training by Dutch parties.
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COMPONENT 2
Project Title
Real time Automatic Water Quality Monitoring Stations for Litani River Basin
Area
Litani River Basin and Lake Qaraoun
Topics
Surface water quality and quantity monitoring on municipal, industrial and agricultural pollution,
capacity building and training, hardware and software delivery
Project Objective
Making relevant water quality data on a continuous basis more readily available for authorities
concerned so as to stimulate and assure a more active approach towards water resources
management and conservation as well as towards municipal, industrial and agricultural pollution
abatement
Duration
2 years
Rationale and General description
Real time data are the answer to the growing acceptance that traditional grab sampling is unlikely
to provide a reasonable estimate of the spatial and temporal variability in water quality and
pollution load data at a particular site. To date most sampling for water quality monitoring in the
Litani Basin is based on periodical grab sampling and manual analyses in LRA’s laboratory.
In 2012 the EU provided three Multifunction Hydrometric Stations for the upper, middle and lower
Litani River Basin, monitoring wind direction, wind speed, temperature, rain, radiation, pressure,
conductivity, oxygen, pH, turbidity, redox, ammonia, nitrate, chloride. An additional six stations
were provided for other Lebanese river basins.
Under the USAID programme two sets of resp. 5 and 12 ground water monitoring stations were
provided in 2014, monitoring resp. water level and temperature, EC, pH, salinity, TDS, water
density and water level. These stations are spread out over the country.
The current project proposal is aiming at generating an additional set of real time water quality
data for water quality parameters such as Ammonia, BOD, Chloride, COD, Colour, Conductivity,
DO, Hydrogen Sulphide, Nitrate, Nitrites, pH, Potassium, Temperature, TOC, Turbidity, relating to
various pollution sources, resulting in a actively used monitoring system providing real time data
on concentrations and loads of water pollutants of municipal, industrial and agricultural origin.
Related software will allow for various graphic visualisations for different timelines. Software will
assure adequate interfacing with monitoring data (a.o. flowrates) from other sources (a.o. LRA) so
as to provide an integrated water resources quality and quantity monitoring system enabling a
more proactive and sustainable overall water quality management by and between the relevant
parties concerned. Real time monitoring equipment for 4 stations is proposed.
In addition, equipment and related software and training is included for the monitoring of water
organisms (algae) in Lake Qaraoun as well as equipment for LRA’s laboratory for (additional)
measurements of heavy metals and selected groups of pesticides (to be determined, optional). It is
furthermore considered to supply some sets of sampling units for automatic sampling of grab and
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mixed samples over longer periods of time (e.g. 24-72 hours) in surface waters downstream from
STP effluent discharges and wastewater discharges from selected industries.
Real time data, collected at intervals of 15-60 minutes will be transferred to a central Data Server
through telemetric links (GSM, GPRS or similar) or land lines. The Data Server will be provided with
capabilities to handle and exchange real data and processed data. The selected and calibrated data
will be analysed and processed in the desired formats to feed restricted Portals and
websites/mobile applications for selected users (LRA, Ministries, LARI, BWE, Municipalities and
others).

Outcomes/ deliverables
1. Per location continuous time series of selected water quality parameters; corresponding data
on flowrates at each location will enable calculation of real time pollution loads in selected
sections of the Litani River and Lake Qaraoun
2. Presentation of data series in tables and graphs for specific time periods (day, week, month,
year) in support of assessment of nature and extent of pollution
3. Analysis and evaluation of effectiveness of pollution control measures in place
4. Analysis and evaluation of suitability of River Litani water for various applications
5. Analysis and evaluation of algae in Lake Qaraoun
Activities/resources
 specification, procurement and installation of equipment and related software for 4 real time
automatic water quality monitoring stations; in addition equipment (flow-through optical
sensor such as WISP-3) for algae monitoring for Lake Qaraoun; proposed locations: (1) River
Litani downstream of Jeb Jenine (say close to LRA Office), (2) River Litani just upstream from
Lake Qaraoun, (3) intake at lake Quaroun for irrigation pump station, and (4) a suitable
location midway irrigation channel 900 (e.g. at interfacing of Projects 2000H and 6600H).
 capacity building and training for LRA management and staff regarding management,
operation & maintenance of monitoring equipment as well as application of related software
and interpretation of output.
 Advocacy and institutional support towards a more optimal enabling environment for
pollution abatement, water resources management and restauration of surface water quality
in the Litani River Basin
Counterparts/beneficiaries (Lebanese and/or international)
(1) Litani River Authority
(2) Ministries of Energy and Water, Environment, Industry, Agriculture, Lake Qaraoum Cttee.
(3) Water Establishment (BWE), Municipalities and other water users from River Litani
What specific Dutch expertise/technologies involved
(1) Expertise and experience of Rijkswaterstaat (DG Water), Water Boards, consultants,
equipment manufacturers and suppliers with the extensive surface water quality monitoring
system for the Netherlands
(2) Expertise and experience of Dutch parties in the interfacing of water quality monitoring data
and strategic initiatives on pollution abatement aiming at gradual and sustainable
improvement of the quality of water bodies
(3) Expertise and experience of Dutch suppliers and manufacturers in delivery of automatic water
quality monitoring equipment as well as related software and training
Potential implementing parties (knowledge institutes, private sector, other)
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Joined implementation by Lebanese and Dutch Parties:
 Litani River Authority, Ministry of Energy and Water, Bekaa Water Establishment
 A Dutch Water Board, Consultant, Equipment Manufacturers & Suppliers
Possibly the implementation of the proposed project by the selected supplier of hardware,
software and training at the LRA premises can be coordinated/monitored by the Dutch WOP
partner.
Project risks
 Adequate interfacing with LRA which is assumed to prepare the sites for the automatic WQM
stations, including provisions for real time flowrate measurements at these locations as well as
communication facilities for data transfer by telemetry or land lines
 Challenges for continued sustainable management and operation of automatic water quality
monitoring stations caused by issues such as budget constraints for essential operation and
maintenance services for the stations
 Challenges on translation of outcomes from real time monitoring programme to concrete
actions regarding municipal, industrial and agricultural pollution abatement measures
Initial budget
€ 0,7 million
Next steps:
(3) Detailed communication and agreement between stakeholders on characteristics of the real
time automatic water quality monitoring stations, exact locations for the stations, and
distribution of tasks and responsibilities between the main stakeholders (e.g. site preparation
incl. structures for real time flowrate measurements and supply of amenities (power, water,
internet) by LRA and delivery, installation, commissioning and training by Dutch parties)
(4) Formulation of Terms of Reference, including performance and/or equipment specifications
for the real time automatic water quality monitoring stations and other proposed equipment
(5) Formulation of Project Implementation Modality (for example coordination of project
implementation at LRA by WOP partner).
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COMPONENT 3
Project Title
Feasibility mapping and pilot implementation of 2 Managed Aquifer Recharge (MAR) schemes:
water harvesting and basin or well recharge
Area
Lebanon, nationwide
Topics
Feasibility of water harvesting and artificial recharge, pilots
Project Objective
To map the potential of small-scale water buffering (water harvesting and MAR) at the national
scale, in order to demonstrate the large potential of such interventions and to showcase
implementation through pilots. The ultimate goal of large-scale implementation water buffering is
to replenish the aquifer s, maintain the groundwater levels, combat salt water intrusion, prevent
flash floods and storage of excess water during the wet season for later use in periods of drought.
Duration
2 years
General description
While significant investments have been made to develop water resources (e.g. >100,000 wells),
very little has been done to manage and preserve them. Further, it is expected that climate change
will exacerbate the current water scarcity, and at least distort the water balance time wise.
Human activities have exerted strong pressures on both the quantity and quality of the freshwater
resources. The natural buffer capacity has been diminished through activities that have adversely
affected the water cycle (deforestation, dams, soil erosion, and irrigation). Excess water during
the wet season is therefore no longer buffered (stored in the underground) and water
“disappears” through surface runoff and evaporation. Also the decreased outflow to the sea
through karst aquifers results in salt water intrusion. Continued erosion and loss of natural plant
cover will lead to scarcer water resources, poorer water quality and increased salt water intrusion.
Climate change in the region is expected to lead to a change in rainfall patterns and an increase in
evapotranspiration. This translates into an earlier drought occurrence by 15-30 days which will
exacerbate the existing water shortage that is already under pressure from urbanization and
population growth.
Obvious adaptation measures that preserve the scarce fresh water resources and prevent further
seawater encroachment menacing (ground)water quality, include water buffering, the protection
of groundwater from saline intrusion in coastal areas, introduction of water demand sidemanagement and the development of watershed management plans.
The current project focusses on water buffering interventions, which have been discussed in
Lebanon for over 40 years but without any implementation. The ultimate goal is to create secure
water buffers, which can fulfil the water demand for different uses in the area, and to battle salt
water intrusion. Contrary to boreholes and large reservoirs, decentralized storage facilities can
have many environmental and economic side-benefits, especially when implemented at an
integrated landscape scale (see figure 1). This translates into an increased resilience during
droughts, higher productivity and increased access to drinking water.
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The table below gives an overview of the key water buffering interventions. For the current project
we propose to focus on groundwater storage through direct infiltration and riverbed infiltration.

As part of this study a set of maps will be constructed indicating the potential for different water
harvesting and buffering techniques, based on the characteristics of the natural landscape, the
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soil/subsurface and rainfall. These maps will build on earlier studies assessing the potential of
artificial recharge, such as the ELARD study for the UNDP, and form the basis for implementation
of MAR in pilot projects. Based on the feasibility map, two pilots will be selected and implemented
(a riverbed infiltration pilot and a direct infiltration pilot).
Outcomes/ deliverables
A map will be constructed indicating the potential for the two sets of relevant water buffering
MAR interventions, based on the characteristics of the natural landscape (geology, geohydrology,
soil, slope etc.), rainfall and evapotranspiration:


Storage potential through riverbed infiltration
o to replenish groundwater resources
o to prevent flash floods
o to prevent outflow to sea of fresh water
o focus on Beka Valley



Storage potential by direct infiltration (via basin or well)
o to prevent saltwater intrusion (direct infiltration in karstic area)
o to create storage (direct infiltration in karstic area)
o to improve water quality by aquifer passage

Two pilot interventions are foreseen:
 One sand dam or other type of riverbed infiltration scheme
 One MAR pilot (either basin recharge or well injection)
In both cases clogging of the infiltration facility, MAR’s Achilles heel, needs to be prevented. A
prevention and curation scheme is therefore an integral part of the pilots.
Activities/resources
 Review of existing literature, reports and maps
 Field visits
 Collection of existing subsurface data (boreholes, Cone Penetration tests)
 Development of a GIS database with existing data and maps
 Development of conceptual groundwater model for selected promising groundwater areas
Counterparts/beneficiaries (Lebanese and/or international)
 Ministry of Agriculture (especially with ‘GreenPlan’
 Ministry of Energy and Water
 Water Establishments
What specific Dutch expertise/technologies involved
 State of the art technology on MAR and water harvesting
 State of the art on feasibility mapping and aquifer characterisation
 Innovative groundwater monitoring, incl. the monitoring of clogging
Potential implementing parties (knowledge institutes, private sector, other)
 Deltares – geology, geohydrology and innovative monitoring
 KWR – MAR (feasibility, design, operation, water quality, clogging and water treatment)
 IGRAC – monitoring and policy development
 Acacia Water – regional mapping of AR potential
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Universities (e.g. American Univ. Beirut) – research, capacity building
NGO’s – awareness raising
Lebanese consultants (e.g. Elard) – consultancies, pilots

Project risks
Although we are optimistic in finding good sites and getting surface water infiltrated in a
demonstrable way, some risks on (partial) failure need to be mentioned:




lack of data; subsurface data collection difficult
delays, e.g. connected to getting approvals and permissions/permits for infiltration trials
unforeseen lack of good quality surface water to infiltrate

Initial budget
 1,4 M€ (0.5 M€ mapping; 0.9 M€ pilots)
Next steps:


Formulation of Project Plan, based on further coordination/communication with stakeholders
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COMPONENT 4
Project Title
Sustainable land reclamation and water reservoirs in Lebanon
Area
Hilly areas throughout all Lebanon, with focus on areas with highest concentrations refugees
Rationale
The need for “more crop per drop”
The agricultural sector in Lebanon was given a low priority since the civil war, despite its important
role in the Lebanese society in terms of employment, socio-economic stability and conservation of
natural resources. In rural areas agriculture is the principal livelihood for up to 25 percent of the
labour force (Ministry of Agriculture Strategy 2015–2019), and an increasingly important source of
income for Syrian refugees.
As in all Mediterranean countries water and agriculture are inextricably connected in Lebanon.
The Lebanese agricultural sector is the largest water user (60-70% of all renewable water
resources), and thus faces challenges to increase its production and productivity (agricultural
production per unit of inputs) with less water. The agriculture and water sectors will need to
satisfy increasing water demands from society. In addition the sector has to anticipate the impacts
of the global climate changes. Innovations in agriculture require innovations in water management
and vice-versa. Integrated and interdisciplinary planning and management of land and water
resources should foster:
• Water security, being a precondition for investments and (agricultural) innovation;
• Efficient and equitable use of water, with clear-cut and accepted priorities, best serving all
demands from society;
• Impacts that are below acceptable limits in terms of deterioration of water quality, water
availability (for other sectors and water uses) and environmental degradation;
• Prevention of conflicts between water uses from the various economic sectors (e.g.
agriculture, energy, nature) and/or water uses within a sector (upstream and downstream
water uses);
• Effective anticipation to climate change.
In many areas in Lebanon the agricultural production is below the potential production and
irrigation efficiencies are low (often less than 50%). These low efficiencies reduce the productivity
and profitability of farming systems. The low productivity of farming systems has resulted that
much arable land has been abandoned, especially in drier and hilly areas. The Green Plan and
other initiatives are currently promoting the improvement of these livelihoods.
Objective
The proposed project will support innovations in on-farm water management to enhance water
security and crop water productivity within existing initiatives that are aimed at improving the
livelihoods of small-scale farmers. Through specific tailored additional interventions the financial
and environmental sustainability of investments will be increased, and small-scale agriculture
made more resilient to climate change.
Sustainability and replicability
Existing projects and programmes pay due attention to sustainability criteria. It is, however,
proposed to further promote the environmental sustainability of initiatives by the FAO and the
Green Plan by incorporating climate resilience and (additional) Good Agricultural Practices within
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existing projects and/or as assessment criteria for new projects (possibly within the funding
procedure).
The following scheme conceptualises the process of
replication of innovations by small-scale farmers:
Frontrunners
Frontrunners act as catalysers for innovation. They
are the successful (model) farmers whose farming
Followers
practices will be replicated by “followers”. Quitters
are the unsuccessful farmers who eventually quit
farming.
Quitters
The project will specifically target the frontrunners,
such that they mobilize as much as possible
followers. On order to avoid investment losses also
small-scale farmers need to innovate and shift to
more productive and resilient farming systems.

Linking the executive level and science
The successful response to challenges in water and agriculture requires good cooperation between
the executive agencies (in this project: the Green Plan, FAO and NGOs), and science. New
paradigms and (international) scientific developments should find their way to the end-users, and
end-users should provide their experiences and innovations to knowledge institutions to help and
direct them in addressing the real needs of society.
It is, therefore, proposed to incorporate LARI, in the project, in order to ensure the link between
society and science, in terms of developing the relevant knowledge and data, and the uptake of
research results by executive organizations and NGOs.
Alignment with national strategy and policies
The proposed project is fully in line with relevant governmental strategies and policies, such as:
 Ministry of Agriculture Strategy 2015–2019;
 Green Plan Strategic Plan 2015 – 2019;
 National Water Sector Strategy (NWSS);
 Ministry of Energy and Water Draft Water Code.
Moreover will the project follow the recommendations in the World Bank appraisal documents for
various loans, and support:
 Lebanon Country Programming Framework 2016–2019. Food and Agriculture Organization
of the United Nations (FAO)
 Litani River Basin Management Plan and the Litani River Basin Management Support
Program;
 Hilly Areas Sustainable Agriculture Development (HASAD) Project.
The NWSS includes the promotion of profitable and sustainable irrigated agriculture, and the
supply of irrigation water development at optimal service levels, with a commitment to
environmental, economic and social sustainability. The proposed project will support projects
that will be executed along the lines of the Green Plan, which will ensure a direct link with existing,
proven policies and end-users.

Topics
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Water productivity / water demand management
Innovations in small-scale agriculture
Climate-smart agriculture
Capacity building
Good Agricultural Practices

Project Objective
Goal: Ensure investment security in projects for land reclamation and water reservoirs
Main objectives:
 Support livelihoods and resilience of small-scale farmers through robust, productive and
profitable farming practices
 Improve water security and water conservation (reduced water consumption)
 Reduce diffuse pollution from agriculture
 Reduce / avoid soil erosion
Duration
2 years
General description
Together with the FAO and the Green Plan a number of farmers and farmers’ communities will be
identified where water saving practices will be introduced and monitored. Considering the
lifespan of the project both small-scale farmers and farmers’ communities that have already
implemented their project, and candidate farmers that are in the process of obtaining support will
be targeted. The focus will be on farmers that are (or are expected to become) frontrunners (see
above).
In principle only farmers that will apply drip or sprinkler irrigation will be selected, as the irrigation
water gift will need to be measured, using flow meters. Flow meters will also be provided to a
number of farmers that will not follow the guidelines on irrigation application. In the case that
furrow irrigation will be the prevailing irrigation method also mobile flumes may be acquired.
Farmers using drip irrigation will be prioritized, as additional benefits (reduced fertilizers, less
weeds) are expected. The selection criteria will also include the condition that the soil
evaporation is expected to be the major water loss (rather than percolation losses –as these losses
may be recovered-).
In coordination with FAO and the Green Plan the project will also provide technical assistance (TA)
in water resources assessments (including climate resilience assessments) for the evaluation of
new grant and loan applications. In view of the expected increase of rainfall variability it is
important that the design of water reservoirs and land reclamation projects anticipate climate
change, in order to avoid that investments be lost within their economic lifetime.
Individual farmers will be clustered geographically to enable efficient monitoring and the
reduction of equipment (particularly soil moisture readers) to be acquired. Low-cost sensors will
be installed with individual farmers and farmers’ communities. Their applicability and quality will
be tested by adding a number of test sites with sophisticated automated soil moisture sensors.
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At this stage no active sensors (sensors that can transmit the readings) will be applied for
operational purposes. ESFD or a NGO could organize the reading of the passive sensors and the
water meters and also the advice to farmers. Guidelines on irrigation applications will be
developed by LARI and Dutch TA. These guidelines will be regularly evaluated and fine-tuned on
the basis of intermediate monitoring results. The Dutch TA will also support LARI in the
development of value chains, agronomic advice (e.g. choice of crops and rotation), and the use of
nutrients and pesticides. Emissions will not be monitored.
LARI and Dutch TA will develop Guidelines of Good Agricultural Practices for small-scale farmers
which will serve as a guiding document for further innovations, and possibly for loans and grants
to farmers. The Dutch TA will also train (on-the-job) Green Plan staff in water resources
assessments, particularly on adaptation to climate change and development of Climate Smart
Agriculture.
Outcomes/ deliverables






At least 100 individual farmers and 10 farmers’ communities using water saving irrigation
equipment and irrigation practices;
At least 10 designs of climate-proof water reservoirs for farmers’ communities;
Average water saving of at least 20 % compared to traditional systems;
Guidelines of Good Agricultural Practices (aimed at “more crop per drop”) for small-scale
farmers;
Additional grant and loan evaluation criteria on Good Agricultural Practices and climate
resilience.

Activities/resources











Identify farmers’ communities that invest in water reservoirs (together with FAO and the
Green Plan);
Selection of individual farmers that invest (or have invested) in drip irrigation (together
with FAO and the Green Plan);
Water resources assessments that anticipate climate change for grant applications;
Equipment for on-farm monitoring (water meters, possibly mobile flumes, low-cost soil
moisture sensors, reading equipment, software, high-tec soil moisture sensors for
verification);
Technical assistance and on-the-job training to implementing agencies (support in project
and value chain assessments, installation and operation of equipment, monitoring);
Advices on the proper irrigation practises (irrigation equipment, -applications, -intervals
and -timing), together with LARI;
Support to LARI in monitoring and evaluation;
Support to LARI in developing guidelines for Good Agricultural Practices for small-scale
farmers in terms of water, fertilizer and pesticide application;
Train-the-trainers of extension workers;
Dissemination of results.

Counterparts/beneficiaries (Lebanese and/or international)
Beneficiaries (improved performance through Technical Assistance):
• FAO (Food and Agricultural Organization of the United Nations)
• Green Plan
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Beneficiaries (direct beneficiaries; end-users):
 Small-scale farmers
What specific Dutch expertise/technologies involved




Equipment: Low-cost soil moisture sensors, water meters, high-tec soil moisture sensors
and advisory software;
Knowledge: Climate-smart agriculture, on-farm water management / water productivity,
nutrient and pesticide management (Good Agricultural Practices);
Advisory services and training of implementing partners and beneficiaries (the
intermediate level; not the end-users).

Potential implementing parties (knowledge institutes, private sector, other)






FAO (Food and Agricultural Organization of the United Nations);
Green Plan (Ministry of Agriculture);
ESFD (Economic & Social Fund for Development /Council for Development &
Construction);
Wageningen University & Research Centre;
Dutch suppliers of equipment and supplies.

Project risks
To mitigate the risks of the current governance situation in Lebanon the project will focus at
interventions at the farm- and farmers’ communities level, and narrowly synergize with existing
initiatives and the successful, already long-running Green Plan.
Initial budget
0.65 M€ including 0.13 M€ equipment (sensors and water meters)
Next steps:





Synergizing the proposal with the FAO project “Promotion of Agricultural Livelihoods and
Employment through Investment in Land Reclamation and Water Reservoirs”
Liaison with the Green Plan to identify feasible projects that can be targeted
Check with other donors/IFIs on possible synergies and replication;
Coordination with implementing agencies on tasks with respect to project assessment,
implementation, guidance and M&E.
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Component 5
Project Title
Introduction of the Adapted Greenhouses Concept in Lebanon
Area
One (1) demo-farm (location to be decided, preferably at Tal Amara)
Topics
 Greenhouse technology
 Water productivity / climate-smart agriculture
 Knowledge and skills development
Project Objective
The project is aimed at introducing the “ Adaptive Greenhouse” concept in Lebanon, and
generating knowledge, skills and practical experience that can be replicated.
Duration
2 years
Rationale
As in all Mediterranean countries water and agriculture are inextricably connected in Lebanon.
The Lebanese agricultural sector is the largest water user (60-70% of all renewable water
resources), and faces challenges to increase its production and productivity (agricultural
production per unit of inputs) with less water. The agriculture and water sectors will need to
satisfy increasing water demands from society. In addition the sector has to anticipate the impacts
of the global climate change.
In many countries that experience increasing water scarcity agricultural production shifts from low
value crops to high-value cash-crop vegetables and flowers. Greenhouses play an important role
in these transformations, as they allow for controlling the production factors and the efficient use
of land and water resources, agrochemicals, energy and other inputs. Greenhouse horticulture
results world-wide in the highest production levels and is currently expanding with over 10% per
year globally.
The use of greenhouses and the knowledge on greenhouse farming is still limited in Lebanon.
Greenhouses imply a totally different concept of farming and different value chains in
comparison with “traditional farming”. There is a widespread misconception that greenhouses can
be introduced as a “one fits all” solution. A greenhouse developed for the Dutch conditions cannot
simply be copied to Lebanon (or any other country).
The successful introduction of greenhouses requires the meticulous adaptation of hardware,
software and orgware to the local context, in terms of on-site climatologic conditions, water
security (quantity and quality), soil conditions, energy and socio-economic factors, including
physical infrastructure, services, human resources, markets, etc.
A greenhouse that is specifically designed and aligned to the local conditions can be referred to as
an “Adaptive Greenhouse”. The adaptive greenhouse concept incorporates:
 Sector assessment;
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Development of business plan;
Integration with the supply chain and market concepts;
Design and development of greenhouses;
Design and development of cultivation systems;
Collaboration with knowledge and dissemination networks.

Once these topics are properly addressed greenhouses can be successfully introduced.

General description
The proposed project will have the following components:
 Site selection
 Assessment of local water resources and on-farm water and nutrient management
 Value chain-/market analysis
 Functional design of Demo Adaptive greenhouse(s)
 Demonstration/testing of water savings and production
 Demonstration of Open Field Hydroponic Cultivation
 Open days and development of extension services
Site selection
To demonstrate the feasibility of adaptive greenhouses in Lebanon a Demonstration Centre will be
constructed. Together with LARI or another suitable partner a feasible location will be selected,
which could be Tal Amara or one of LARI’s other research stations. Selection criteria include
replicability, resource scarcity and practical considerations.
Assessment of local water resources and on-site water and nutrient management
To assure that the Demo greenhouse is well adapted to the local climatologic and hydrological
conditions the current and expected future (spatio-temporal) water availability and quality will be
assessed, considering the climate change and other pressures. Based on the water resources
assessment and the water requirements by horticulture a feasible on-farm water and nutrient
management system will be designed. The proposed water and nutrient management system is
aimed at:
 showing the potential impact of the introduction of high-value, water-efficient crops and
practices on water use and water conservation;
 design of additional water conservation structures, such as rainwater storage tanks;
 design of water treatment (e.g. micro-filtration or UASB with UV), recirculation and
discharge.
Value chain-/market analysis
The site selection, assessment and management of resources and an analysis of the market is an
integrated and transdisciplinary process. The possible value chains obviously depend on the
location and available land and water resources, whereas the selected location will also depend on
the available resources and markets.
Functional design of Demo Adaptive greenhouse(s)
It is proposed to construct two (Low-Tec) tunnel greenhouses (2x 450m2) and one (Mid-Tec) multispan greenhouse (1000 m2 with four 250m2 compartments). To avoid diseases and reduce the use
of pesticides the greenhouses will be provided with air corridors and insect screens. The
greenhouses will be combined with small open fields to introduce the hydroponic cultivation of
selected crops (probably olives and fruit trees; to be decided).
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The greenhouses will be operated using the most suitable technologies for the Lebanese
conditions. The demo centre will enable the testing and demonstration of hydroponic systems,
climate control (heating or shading, Pat & Fan cooling or a movable screen, PV cells or heating
water, etc.), and optimum resource use (water, energy, nutrients, pesticides). Rainwater storage
tanks may be added as a pathogen-free water resource during the critical growing stages of the
crops.
The use of (municipal) waste water will also be investigated. The feasibility of combining limited
treatment, focussed on BOD and COD, and precision application of nutrients based on continuous
monitoring will be assessed.
Demonstration/testing of water savings and production (“more crop per drop”)
The following activities will be conducted:
 Comparison of the use of rainwater with traditional water use, using models and field
measurements of water use and production;
 Comparison of the use of treated waste water with traditional water use;
 Comparison of the use of desalinized water with traditional water use (optional; to be
decided);
 Recirculation of drain water compared to run-to-waste systems. This will incorporate
additional measures for disease control;
 Cascading systems, in which non-recirculating drain water is used in other plantations such
as open-field vegetables and fruit farming;
 Optimization of substrate use. Testing various types with different biological, physical and
chemical properties, both locally produced and imported.
 Disinfection of the nutrient solution, both for open systems and closed, recirculating
systems.
Demonstration of Open Field Hydroponic Cultivation
The demonstration is aimed at showing that hydroponic cultivation can result in higher yields and
less water use. Together with LARI or other implementing partner the target crops will be selected
(probably modern olive varieties will be included). To determine the right time span for irrigation
soil moisture sensors will be acquired.
Open days and development of extension services
The extension to growers is critical to adopt new concepts and practices. In addition staff of the
demo greenhouses, researchers, suppliers and consultants must be trained. The following
activities will be conducted:
 Regular open days for showing and discussing the experimental results with growers,
technicians and consultants, including excursions to growers that have replicated
technologies to their own company;
 Specific training for growers and their staff on hydroponics, nutrient management, disease
/ integrated pest management (IPM), system development and labour requirements;
 Instruction of suppliers to ensure that the right materials are delivered;
 Dissemination of results in technical magazines, email newsletters and on the LARI (and
possibly other) websites;
 Composing fact sheets about specific hydroponic topics (10-15 topics) that will serve as
quick reference for starting growers
 Specific training on agrochemicals and nutrient solutions. Experiences in other countries
show that calculation of the nutrient solution is the most difficult aspect of changing to
hydroponics.
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Outcomes/ deliverables





Equipped, operational adaptive greenhouse centre for demonstration and research;
Knowledge and information on Best Practices for the constructed greenhouse centre;
Trained staff in greenhouse horticulture and hydroponics at Lebanese knowledge institute
(e.g.LARI);
Collaboration between the LARI/implementing partner and private growers and advisors.

Activities/resources
The local climate, water resources and market circumstances will be collaboratively assessed,
using Dutch and Lebanese (LARI) expertise.
The functional design of the demo centre could be made by Wageningen UR Greenhouse
Horticulture (business unit within Wageningen UR) using the inputs from agribusiness- and water
experts. The design will be used as input for a tender for Lebanese or international greenhouse
builders. The tender will be launched locally. Where necessary Dutch specialists will assist in the
tender evaluation, particularly on compliance with technical specifications. The construction work
can either be done by international or local contractors. The same is valid for the delivery of
equipment and supplies.
Dutch experts will advise on the design and construction of hydroponic systems. The operation
and process management of adaptive greenhouses will be based on Dutch expertise and
technology yet in alignment of the local conditions.
The demonstration/testing of water savings and production will be conducted by LARI or local
implementing partner. Dutch experts will regularly (on average quarterly) visit the demo
greenhouse to provide practical advice and/or specific training (e.g. on the use of agrochemicals)
to the Demo Centre and participating growers.
Dutch experts will design the Open Field Hydroponic Cultivation system with recirculation of the
nutrient solution. Soil moisture sensors will be acquired for daily operation.
The successful introduction of adapted greenhouses in Lebanon requires good cooperation
between the knowledge institutes, growers and investors . Open days will be organised to
exchange experiences with the Lebanese horticultural sector. In addition, Lebanese extension
networks will be trained to disseminate the new techniques to the end-users.

Counterparts/beneficiaries (Lebanese and/or international)


Lebanese Agricultural Research Institute (LARI) or other implementing partner (NGO) /
Ministry of Agriculture;
 Lebanese (private) horticultural growers.
What specific Dutch expertise/technologies involved



Equipment: Supplies for adaptive greenhouse (e.g. new type of low-tec hydroponic
computer; other equipment, to be defined);
Knowledge: (Joint) assessment of the Lebanese horticulture sector, resource assessments
(including implications of climate change), design of adaptive greenhouse, operational
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plans;
Capacity building: Advisory services and training of partner organization and extension
workers.

Potential implementing parties (knowledge institutes, private sector, other)




Dutch and Lebanese contractors and suppliers of greenhouses and equipment;
Wageningen UR Greenhouse Horticulture and experts in waste water use in horticulture;
Dutch and Lebanese experts in agribusiness and value chain development.

Project risks
Water and agriculture are both very much connected with the public domain and their
development and management require a (facilitating) governance structure. The absence of a
strong institutional and legal framework will infringe on the effectiveness of projects in agriculture.
To mitigate the risks of the current governance situation in Lebanon the project will focus on a
pilot and the demonstration of a concept. Upscaling and replication can be done directly through
the private sector. The counterpart organization will have a very strong network throughout the
country.
Initial budget
0.65 M€ including 0.35 M€ investment
Next steps




Selection of implementing partner (LARI or NGO active in the agriculture sector) and cooperation agreement;
Site selection;
Mobilization of staff (either from LARI, existing growers, or a combination of both).
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Component 6
Project Title
Dutch Water and Agriculture Expertise Facility
Area: All Lebanon
Topics: All
Project Objective: To make easily available advanced Netherlands water and agriculture expertise
to Lebanese and international (development) institutions; to strengthen the links between the
Lebanese and Netherlands water and agriculture sectors.
Duration: 2 years
General description:
The Netherlands is well known for its expertise in the water and agriculture sectors. It houses
world renowned knowledge centres, universities and companies in this field.
Lebanese government institutions as well as international organisations involved in the
development of the Lebanese water and agriculture sector could benefit from this expertise in
their endeavours to strengthen the sector, next to expertise that is made available on a project
basis. One could think of expert reviews, support in project development and design as well as
monitoring and evaluation, short studies, or contributions to workshops and conferences.
Beneficiaries could include national level ministries as the Ministry of Energy and Water, the
Ministry of Agriculture and the Ministry of Environment, the Water Establishments, the Litani River
Authority, CDR, NGOs, Universities but also international organisations as the World Bank, the EU
delegation, USAID, UNICEF, UNDP, UNRWA and FAO.
Topics that came up during discussions the DRR mission had in August 2016 include:









Advice on optimal design for constructed wetlands (DAI/USAID)
Review concept notes for Netherlands Embassy, providing advice on water and agriculture
related programmes and projects
Determine cause of pollution events e.g. Lake Qaraoun
Advice on specific pollution abatement technologies for dairy farms, poultry farms and
other food processing industries for the Lebanese Pollution Abatement Project (LEPAP)
Extension of UNESCO-IHE’s water accounting project
Concessional loan
Training of WWTP operation
Support to other programme components that have water/agriculture aspects as e.g.
ESFD’s infrastructure projects

One specific option that came up was the need for continued support to the regular coordination
meetings for the water sector that was until recently provided through the EU SISSAF-project.
Lebanon would benefit from a stronger presence of the Dutch private sector. Next to linking Dutch
expertise from knowledge institutes and the private sector to specific requests as mentioned
above this facility will be used to support business by signalling opportunities or tendering,
partnerships and linking Dutch business to Lebanese parties. The Netherlands Water Partnership
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and other sectoral organisations are recommended to be involved. Also support can be given to
business that would like to pursue opportunities whilst making use of Dutch RVO subsidies and
programmes. The facility should maintain close links with the Netherlands Embassy’s commercial
attache.
The facility should be actively promoted in Lebanon and in the Netherlands.
The facility should from the start develop a strong network in the Dutch water and agriculture
sector as well as the Lebanese water and agriculture sector. It should be able to respond quickly.
Outcomes/ deliverables:



Increased impact interventions through involvement of Dutch water and agriculture
expertise.
Stronger involvement Dutch water and agricultural sector in Lebanon

Activities/resources :




Actively linking Dutch expertise
Actively promoting opportunities in Lebanon
Housed with Programme Management in Lebanon

.
Counterparts/beneficiaries (Lebanese and/or international):



Lebanese government institutions, knowledge/research centres and universities, NGOs.
International organisations active in Lebanese water and agriculture sector.

What specific Dutch expertise/technologies involved:
All advanced expertise available.
Potential implementing parties (knowledge institutes, private sector, other):
 Implementation through Lebanon based Programme Management in close consultation
with Netherlands Embassy
 Netherlands Water Partnership and other sectoral organisation
 RVO
 Knowledge institutes, private sector and Dutch government organisations.
 Lebanese experts to support activities as needed.
Project risks;
 Facility not known with the right people;
 misuse by substituting expertise readily available in Lebanon
Initial budget
300 K€ will allow for 200 - 300 days of advanced expertise
Next steps
 Detailing procedures
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