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Terms of References

1. Project Background

The Lebanese Agricultural Research Institute (LARI) is a Partner in the European
Project MAENA (A T 2.3 0285 MAENA), funded by European Union, under the
Interreg NEXT MED Program. The MAENA project aims to enhance farm resilience
through practical small water cycle restoration techniques (SWCR). The goal is to
form a strategic MED Hub to foster regional cooperation and enable decision-makers
to replicate and scale up these practices for a more resilient and sustainable
agricultural sector in the region. The structure of the MAENA project is available on
https://www.interregnextmed.eu/project-page/maena/about/.

Within this context, a demonstration site will be implemented at LARI-Fanar station,
to promote and validate the SWCR practices in greenhouse systems. Specifically, the
demonstration site will implement and demonstrate two main SWCR practices:
rainwater harvesting from greenhouse rooftops and smart irrigation scheduling.

Beyond its technical function, the LARI demonstration site will act as a regional hub
for SWCR promotion and knowledge exchange, providing a platform where farmers,
students, researchers, technicians, and decision-makers can observe, test, and learn
about innovative water management solutions.

2. Objective
The objective of these Terms of Reference is to define the technical, functional, and
contractual conditions related to the selection of a qualified service provider
responsible for the construction, rehabilitation, modernization, automation, and
operational commissioning of the greenhouse facilities located at LARI-Fanar
station. Specifically, the service provider will have to:

e Construct new greenhouse facility.

e Rehabilitate two existing glasshouses.

e Equip the demonstration site, install a rainwater harvesting system from

greenhouse rooftops and smart irrigation scheduling tools.
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e [Ensure the site is fully operational and provide training to staff on system
operation and maintenance.

3. Site Location and Description
The Lebanese demonstration farm is located at LARI-Fanar station (lat: 33.881021¢;
long: 35.565237°). The total area of the site dedicated to demonstration plots is
approximately 1150 m?. Within this area, there are two glasshouses used for research
purposes, each covering approximately 55 m?, which are currently not operational.
Unfortunately, over the last years, this area has not been properly maintained. The
glasshouses and associated infrastructure need substantial renovation to become fully
functional. Additionally, the site offers the potential for the installation of a new
greenhouse facility that could support research activities related to greenhouse
practices and water management. The site could also serve as a demonstration
platform for rooftop rainwater harvesting from greenhouses, highlighting its
potential to help mitigate water scarcity challenges.

4. Description of Required Infrastructure and Equipment
The required work will be divided into two components:

e Component 1: Infrastructure works

e Component 2: Equipment needs

4.1. Component 1: Infrastructure works:

It includes all infrastructure-related activities required to establish the physical
environment of the site, such as site preparation, foundations, greenhouse and
glasshouse structures, rehabilitation works, and water harvesting infrastructure.

e Site preparation and common work

Complete site clearing and preparation including removal of debris, stones,
vegetation, roots, and unsuitable materials; tree pruning or removal where required to
eliminate shading and operational obstructions; land leveling, grading, excavation,
trenching, filling, backfilling, and compaction works as required to provide suitable
ground conditions, ensure adequate surface drainage, and prepare stable subgrade
and foundation areas for greenhouse, glasshouse, and associated equipment
installations; construction of walkways and service access paths where required;
preparation and levelm§ of internal working areas within greenhouses and
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glasshouses; rehabilitation and preparation of a dedicated technical/control room
suitable for installation of irrigation pumping and filtration equipment, fertigation
systems, electrical control panels, controllers, fertilizer tanks, and associated
infrastructure; reinstatement of all disturbed areas following construction activities;
and final site cleaning, removal of construction waste, and handover of the site in a
clean, safe, and operational condition.

e Construction of a Polycarbonate Greenhouse

The Contractor shall design, supply, and install a polycarbonate greenhouse with
approximate dimensions of 9.60 m width x 21.50 m length, a total area of
approximately 206 m?, a gutter height of 3.50 m, a maximum height of 5.00 m, and
an arch spacing of 2.50 m. The greenhouse structure shall be designed in accordance
with EN 13031 requirements and shall withstand the applicable permanent, crop,
installation, and wind loads. The structure shall be manufactured from Sendzimir
galvanized steel with a minimum zinc coating of Z275 g/m? (G90 equivalent) in
accordance with DIN 17162. The structural framework shall consist of galvanized
rectangular steel columns (60 x 60 x 1.8 mm), galvanized roof arches (60 x 1.5 mm),
longitudinal trusses (30 x 30 x 1.5 mm, minimum three continuous lines), triangular
reinforcement members, cross-bracing elements, galvanized connectors, and all
structural accessories required for complete installation. Structural connections shall
be fully bolted, and no welded joints shall be permitted within the primary structure.
The foundation system shall consist of reinforced concrete foundations with a
minimum depth of 75 cm. Foundation pits shall have an approximate diameter of
500 mm and depth of 100 cm. Galvanized steel anchor stubs shall be embedded
within the foundations and connected to the structural columns. A polyethylene
separation membrane shall be installed beneath the foundations where required to
limit direct contact between concrete and soil. The greenhouse shall include
galvanized crop-support infrastructure comprising plant-support tubes, support wires,
fastening elements, and associated accessories required for protected cultivation
practices. Rainwater collection shall be provided through galvanized steel gutters
with a minimum width of 50 cm, galvanized downspouts, and associated drainage
components sized according to local rainfall conditions. The drainage system shall
ensure effective collection and conveyance of rainwater without leakage, overflow,
or stagnation. Access shall be provided through a double sliding entrance door with
approximate dimensions of 2.00 m width x 2.00 m height. The door structure shall
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be fabricated from galvanized steel and clad with polycarbonate panels, including
guide rails, rollers, locking mechanisms, and all necessary accessories. The covering
system of the greenhouse shall consist of UV-stabilized twin-wall polycarbonate
sheets with a minimum thickness of 6 mm installed on the roof, sidewalls, and doors.
The polycarbonate sheets shall be fixed using aluminum or galvanized steel profiles
and sealing accessories suitable for greenhouse applications. The sheets shall be
supplied with a minimum ten-year manufacturer's warranty against yellowing,
excessive loss of light transmission, and reduction in impact resistance due to
atmospheric exposure. Natural ventilation shall be provided through a butterfly-type
roof ventilation system comprising two roof openings per span with an opening
width of approximately 1.0 m. The ventilation assemblies shall include structural
frames, transmission components, support elements, fixation accessories, and
weather-sealing systems required for complete installation. All ventilation openings
shall be protected using UV-stabilized insect-proof polyethylene netting with a
minimum mesh size of 50 mesh. The netting shall be manufactured from high-
density polyethylene (HDPE) with UV stabilizers, have a minimum weight of 140
g/m?, a porosity of approximately 64%, and a light reduction not exceeding 36%.
The material shall be supplied with a minimum five-year warranty against solar
degradation. The greenhouse shall be equipped with a motorized internal shading
system consisting of reflective shade fabric manufactured from polyester material
incorporating aluminum reflective strips. The shading system shall provide
approximately 50% shading and shall be designed for solar radiation reduction,
thermal management, and energy conservation. Each greenhouse span shall be
equipped with an independent drive motor and all supporting cables, transmission
components, fixation elements, and control accessories required for complete
operation. The greenhouse floor shall be fully covered with geotextile/ground-cover
fabric that is water-permeable, tear- and puncture-resistant, suitable for regular
pedestrian traffic, and installed over 100% of the greenhouse floor area. The
greenhouse shall include the necessary electrical infrastructure for future connection
of operational equipment, including conduits, cable trays, cable routing systems,
mounting supports, junction boxes, and cable management accessories. Electrical
equipment, climate control equipment, irrigation equipment, cultivation systems,
monitoring devices, and automation systems shall be specified separately under the
equipment section.
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¢ Rehabilitation of the existing glasshouse 1
The Contractor shall rehabilitate the existing glasshouse through comprehensive
structural upgrading, restoration, and system improvement works, including
elevation of the entire structure by approximately 1.0 m while modifying the
supporting reinforced concrete base and preserving the original footprint and overall
geometry. The works shall include detailed inspection of all existing welded steel
structural members, accessories, panel support systems, gutters, ventilation openings,
cooling components, and associated infrastructure. Existing steel members shall be
reinforced through steel plate addition or section replacement where required,
severely corroded or deformed components shall be replaced, and all steel surfaces
shall be mechanically cleaned through wire brushing and/or sanding prior to
application of anti-rust primer and industrial-grade protective coatings. Structural
joints, panel support systems, sealing interfaces, gutters, and roof and side ventilation
openings shall be cleaned, repaired, reconditioned, and restored to ensure proper
operation, alignment, and watertightness. Existing plexiglass panels shall be cleaned
using non-abrasive methods to restore light transmission, inspected for damage, and
replaced only where necessary. All interfaces between the plexiglass panels and steel
framework shall be re-sealed and re-fixed using appropriate weatherproof materials
to ensure stability and resistance to wind loads. The cooling system rehabilitation
shall include inspection of existing air-conditioning units, electrical connections,
controls, and duct networks; repair or replacement of defective components;
reinstallation and sealing of duct connections; removal of damaged insulation; and
installation of new glass wool insulation or equivalent materials to minimize thermal
losses, prevent condensation, and ensure efficient cooling performance. The
glasshouse structure shall be elevated by approximately 1.0 m through partial
demolition, modification, and reconstruction of the existing reinforced concrete base,
extension of the steel framework using new steel T-sections, L.-sections, and
associated structural members compatible with the existing system, and reinstallation
and anchoring of the elevated structure onto the modified base using appropriate
base plates, anchor bolts, welded joints, and bolted connections to ensure structural
continuity, stability, alignment, and leveling. New 4 mm plexiglass panels shall be
installed on the newly elevated section to ensure complete enclosure of the structure.
Existing cooling ducts, distribution networks, supports, and associated cooling
accessories shall be extended, modified, and reinstalled as required to accommodate
the additional 1.0 m elevation. The existing internal layout of Glasshouse 1 shall be
— NI o4
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preserved, consisting of one side buffer zone measuring approximately 2.0 m in
length and two cultivation chambers, each measuring approximately 5.0 m in length.
The Contractor shall maintain all existing internal partition walls, access doors, and
compartment separations throughout the rehabilitation works. Upon completion, the
buffer zone and the two cultivation chambers shall remain unchanged, and all
cooling, environmental monitoring, and control systems shall be modified, extended,
and configured to provide independent environmental control and operation for each
cultivation chamber while maintaining the buffer zone as a separate access and
service area.

Rehabilitation of the existing glasshouse 2

Glasshouse 2 shall undergo rehabilitation, and renovation works identical to those
specified for Glasshouse 1, except for the 1 m height increase, which shall not apply.
The rehabilitation includes the renovation of the existing cement bases, replacement
and rehabilitation of the structural frames, installation of new glazing and cooling,
together with all required materials, construction methods, and performance
standards. The two existing air-conditioning units serving Glasshouse 2 should be
assessed, repaired, or replaced as required. Each unit shall provide independent
climate control for one compartment. The partition shall consist of a steel support
frame fixed to the existing structure and covered with 4 mm plexiglass panels
consistent with the existing glazing system. All interfaces between the partition and
the floor, walls, and roof shall be fully sealed using appropriate weatherproof
sealants to ensure airtight separation between the two compartments. Each
compartment shall have independent access, including a centrally located internal
door integrated within the partition to ensure accessibility while maintaining
environmental separation.

e Irrigation Water Storage Tank
The Contractor shall design, construct, supply, install, test, and commission a water
storage system serving as the main irrigation water reservoir for the project. The
storage system may consist of either: (i) a reinforced concrete water storage tank
with approximate internal dimensions of 4.0 m length x 3.0 m width x 2.0 m depth
(approximately 24 m? capacity), or (ii) two water storage tanks of approximately
12,000 L capacity each ﬂtolal storage capacity approximately 24 m?). The selected
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solution should be designed to receive, store, and distribute water collected from the
greenhouse and glasshouse rainwater harvesting systems, as well as supplementary
water supplied from the existing LARI water source. The storage system shall be
fully watertight, structurally stable, and suitable for long-term storage of irrigation
water under local environmental and operating conditions. The works shall include
excavation to the required dimensions and depth, provision of all temporary support,
shoring, bracing, compaction or other protective measures required to prevent

collapse of excavation sidewalls during construction, preparation and compaction of
the subgrade, and construction of a reinforced concrete base slab suitable for
supporting the storage system under full operating conditions. For the reinforced
concrete tank option, the tank shall include reinforced concrete walls, internal
waterproofing treatment, and all structural, hydraulic, and ancillary components
required to ensure complete watertightness, durability, and operational reliability.
For the prefabricated tank option, the tanks shall be suitable for underground
installation and shall be installed on the reinforced concrete base slab, leveled,
anchored where required by the manufacturer, and backfilled using suitable selected
material in accordance with manufacturer recommendations to prevent settlement,
flotation, deformation, or structural damage. The storage system shall be provided
with a suitable cover system if applicable, which may consist of insulated sandwich
panels or an approved equivalent cover supported on a galvanized steel frame where
required. The cover system shall prevent contamination, algae growth, debris entry,
excessive evaporation, and unauthorized access while allowing safe inspection and
maintenance access. The storage system shall be equipped with inlet, outlet,
overflow, drain, venting, access, and all associated piping systems. Rainwater
collected from the greenhouse and glasshouse drainage networks shall be conveyed
to the storage system through the common rainwater harvesting network, while
provision shall also be made for connection to the existing LARI water supply
network for supplementary filling when harvested water is insufficient. The storage
system shall include overflow protection capable of safely discharging excess water
to a designated drainage location without causing flooding, erosion, or damage to
adjacent structures. A bottom drain shall be provided to allow complete emptying of
the storage system for cleaning, maintenance, and inspection purposes. The
Contractor shall provide lockable access manholes, access ladders where required,
and all accessories necessary for safe operation and maintenance. The completed
storage system and”z_’;{s,%ocialed hydraulic infrastructure shall provide a reliable source
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of irrigation water for all greenhouse and glasshouse cultivation systems and shall be
fully integrated with the project's irrigation, fertigation, and water management
infrastructure.

e Construction of rainwater harvesting: Network system
The Contractor shall design, supply, and install a complete rainwater harvesting and
conveyance system serving Greenhouse 1, and both glasshouse units for the
collection, control distribution, conveyance, filtration, and storage of rainfall runoff
from all roof catchment areas. The system should operate entirely under gravity flow
conditions to ensure continuous drainage, controlled hydraulic performance, and the
prevention of stagnation or overflow throughout the network. Rainwater shall be
collected through continuous gutter systems installed along the greenhouse and
glasshouse roof edges in accordance with the specifications defined for each
structure, ensuring full interception of runoff during peak rainfall events. The system
shall include leaf and debris protection measures through mesh screens or strainers
positioned at gutter outlets and downspout inlets to facilitate maintenance and
cleaning. Collected runoff shall be conveyed through vertical PVC downpipes with
minimum diameters of @90 mm for both glasshouse and greenhouse units, securely
fixed and positioned to avoid interference with greenhouse operations. Downpipes
from all structures shall be interconnected through a horizontal PVC distribution
network connected to perforated distribution pipes designed to ensure balanced and
uniform discharge along the gravel-filled trench system. The perforated distribution
pipes shall include openings of @10-20 mm spaced at intervals of 100-200 mm and
oriented downward or laterally to prevent concentrated discharge, reduce erosion
risks, and ensure uniform infiltration and hydraulic distribution. The runoff shall then
be directed into a continuous subsurface gravel-filled and lined trench designed for
temporary water storage, filtration, and controlled conveyance toward the central
storage system. The trench shall have an approximate width of 0.50 m, a depth
ranging from 0.70 to 0.80 m, and a minimum longitudinal slope of 1%, with
transitions between terraces achieved through 90° fittings and vertical pipe drops as
required by site topography. Excavation works shall include proper leveling and
compaction of the subgrade, stabilization of trench sidewalls, and installation of a
1000-micron polyethylene liner along the trench base and sides to prevent infiltration
losses, protect against contamination, and direct water toward the collector pipe. A
perforated @125 mrp{ PVC collector pipe shall be installed at the invert of the
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drainage trench and laid with a continuous slope toward the rainwater storage tank.
The pipe shall be wrapped with a geotextile filter sleeve to prevent soil ingress,
clogging, and loss of hydraulic performance over time. The collector pipe shall be
embedded within a washed gravel envelope consisting of clean 20-40 mm aggregate,
including gravel bedding beneath the pipe and gravel cover above the pipe to provide
structural support, temporary storage capacity, filtration, and efficient conveyance of
collected water toward the drainage system. The rainwater collection system shall be
installed along the front perimeter of the greenhouse and both glasshouses and shall
be hydraulically interconnected to form a common rainwater harvesting network. All
collected rainwater shall be conveyed through the drainage system to the main
storage tank. The system shall include two dedicated water sampling points complete
with sampling valves and access chambers. The first sampling point shall be located
immediately downstream of the greenhouse/glasshouse collection system prior to
filtration, and the second sampling point shall be installed immediately upstream of
the storage tank following filtration and treatment, allowing periodic monitoring and
analysis of harvested rainwater quality. A Digital water meter shall be installed on
the main rainwater conveyance line immediately upstream of the storage tank to
measure and record the total harvested rainwater volume entering the storage tank
through web/app interface. The meter shall be suitable for low-pressure gravity-fed
applications and shall provide totalized flow readings for water accounting and
monitoring purposes.
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4.2. Component 2: Equipment needs

[t includes all systems installed within the greenhouse and glasshouse units,
including irrigation systems, fertigation systems, plant growing systems/media,
climate control, and monitoring equipment.

¢ Equipment for the polycarbonate greenhouse

The greenhouse shall incorporate a cultivation system consisting exclusively of
reversed planting gutters arranged along six parallel growing lines running along the
longitudinal axis of the structure. The six cultivation lines shall each have an
approximate length of 19 m and shall be divided into three independent irrigation
sectors, with each sector serving two cultivation lines. This arrangement shall allow
the application of three independent irrigation and fertigation treatments while
maximizing cultivation area and maintaining a minimum service and access corridor
of approximately 1.0 m for operation and maintenance activities. The cultivation
infrastructure shall include all reversed cultivation gutters, support structures,
irrigation components, plant support accessories, fastening elements, drainage
components, and all materials required for complete installation and operation. The
reversed gutter cultivation system shall utilize gutters having an approximate base
width of 30 ¢m, a top width of 20 ¢cm, and a height of 15 cm, incorporating
integrated side drainage channels of approximately 3-4 cm width for efficient
collection and conveyance of excess irrigation water. Gutters shall be installed with a
minimum longitudinal slope of 0.5% to ensure proper drainage and shall be securely
mounted on galvanized or coated steel support structures installed approximately 50—
70 cm above ground level and anchored to concrete footings, providing adequate
structural stability and accessibility for crop management operations. Each gutter line
shall be equipped with upstream end caps and downstream outlet head caps
connected to the drainage collection system. The gutters shall be installed in a
reversed configuration and filled directly with an approved cultivation substrate
consisting of peat, compost, perlite, cocopeat, or another approved growing medium
suitable for greenhouse vegetable production. The system shall provide uniform
growing conditions, efficient drainage, and ease of maintenance throughout the
cultivation area. The irrigation network shall be divided into three independent
irrigation sectors corresponding to the three cultivation treatment areas, each serving
two reversed gutter lines and capable of independent irrigation scheduling,
fertigation, monitoring, and hydraulic control. Irrigation and nutrient solutions shall
be supplied directly from the centralized fertigation unit, and each irrigation sector
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shall be managed independently. The reversed gutter cultivation system shall be
irrigated through pressure-compensating drippers and spaghetti tube assemblies
ensuring uniform wetting and nutrient distribution throughout the substrate profile
within each gutter. Drainage water generated from the gutters shall be discharged
through the integrated drainage channels and conveyed to the designated drainage
network in accordance with the overall greenhouse drainage desi gn. Detailed
specifications, capacity requirements, hydraulic arrangements, and intended reuse of
the return-water collection tank shall be specified under the Return Water Collection
and Reuse System section. All hydraulic components shall be sized and installed to
ensure uniform water distribution, reliable operation, ease of maintenance, and long-
term system performance. The greenhouse shall be equipped with climate
management equipment including motorized roof ventilation systems, a motorized
internal shading system, evaporative cooling equipment, air circulation equipment,
monitoring devices, and all associated electrical, hydraulic, and control components
required for complete operation. The evaporative cooling system shall consist of
high-capacity exhaust fans, cooling pads, pad support structures, water circulation
components, and associated accessories required for complete operation. The exhaust
fans shall have a nominal airflow capacity of approximately 38,000 m*h and a motor
rating of approximately 1.5 HP. The system shall include two exhaust fans as
required by the final design, together with cooling pads measuring approximately
200 cm * 60 cm x 10 cm and one upper exhaust fan to remove accumulated hot air.
Pad support gutters shall be fabricated from aluminum with a minimum thickness of
2 mm. The water circulation network shall include PVC supply piping of
approximately 50 mm diameter, PVC return piping of approximately 75 mm
diameter, circulation pumps, valves, fittings, and all accessories required for
complete operation. Plant support accessories shall include irrigation hooks, stem
hooks, head caps, outlet head caps, start and end triangles, flexible drainage pipes,
gutter supports, concrete supports, crop-support wires, and all associated fixation
components required for protected cultivation. The greenhouse shall be equipped
with fully integrated climate monitoring, crop monitoring, irrigation monitoring
systems designed to provide continuous assessment of greenhouse environmental
conditions, crop physiological status, root-zone conditions, irrigation performance,
and fertigation efficiency. The system shall support continuous monitoring,
automatic data acquisition, analysis, visualization, alarm generation, and decision-
support for efﬁcient greenhouse operation. The climate monitoring system shall
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continuously monitor both indoor and outdoor environmental conditions using wired
or wireless monitoring stations, as applicable. The outdoor weather station shall be
installed in an open, unobstructed location and shall be equipped with sensors for
ambient air temperature, relative humidity, wind speed, wind direction, solar
radiation, and rainfall detection. Indoor climate monitoring stations shall be installed
at crop canopy level and shall be equipped with sensors for air temperature, relative
humidity, carbon dioxide (CO:) concentration, and photosynthetically active
radiation (PAR). Air temperature and relative humidity sensors shall be housed
within actively ventilated radiation shields to minimize measurement errors caused
by direct solar radiation and localized heat accumulation, thereby ensuring accurate
and representative measurements of the greenhouse crop microclimate. The
irrigation monitoring system shall continuously monitor substrate conditions and
irrigation performance using integrated root-zone and drainage sensors. Root-zone
monitoring shall be performed using wireless substrate sensors capable of
continuously measuring volumetric substrate moisture content, substrate
temperature, and substrate electrical conductivity (EC) at representative locations
within the crop root zone. Drainage monitoring shall be performed using wireless
drainage sensors capable of continuously measuring substrate weight over a 2 m
gutter section, drainage volume, drainage electrical conductivity (EC), drainage
temperature, and drainage PH. The drainage monitoring system shall provide
continuous evaluation of irrigation uniformity, fertigation efficiency, nutrient
management, leaching fraction, and overall root-zone water balance. The crop
monitoring system shall utilize a thermal imaging camera integrated with visible-
spectrum (RGB) imaging to provide accurate, non-contact measurements of plant
canopy temperature and crop physiological status. The system should continuously
monitor canopy temperature distribution, calculate crop-to-air temperature
differentials, and provide indicators of plant water status, stomatal activity,
transpiration, and crop stress. The integrated RGB camera should provide visual crop
images for accurate localization, crop assessment, and correlation with thermal
measurements. The system shall automatically calculate and display Vapor Pressure
Deficit (VPD) at crop level and generate early warnings of crop stress, irrigation
requirements, and conditions favorable for disease development. All monitoring
equipment shall be fully compatible with the centralized greenhouse climate
management system and the project data management platform. The complete
monitoring system shall provide continuous real-time monitoring, continuous data
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logging, historical data storage, remote visualization, alarm generation, trend
analysis, and decision-support tools for automated climate control (motorized roof
vents, cooling pads and fans, motorized Shade), irrigation scheduling, fertigation
management, climate optimization, crop health assessment, and overall greenhouse
operational management. The scope of supply shall include all equipment,
controllers, sensors, thermal cameras, communication gateways, software, data
management platforms, communication interfaces, mounting hardware, power
supplies, solar panels where applicable, cables, accessories, software licenses,
configuration, calibration, testing, commissioning, and operator training required for
a complete and fully operational system.

e Equipment for the glasshouse 1

The Contractor shall design, supply, install, and commission a complete substrate
cultivation system within Glasshouse 1. The glasshouse shall remain divided into
two independent cultivation compartments and one buffer zone, each equipped
exclusively with reversed gutter substrate cultivation systems. Each cultivation
compartment shall contain 8 reversed planting gutters, with each gutter having
approximate dimensions of 4 m length, 30 cm base width, 20 cm upper width, and 15
cm height. The gutters shall be suitable for substrate cultivation using peat, compost,
perlite, cocopeat, or other approved growing media and shall be installed with a
minimum longitudinal slope of 0.5% to ensure efficient drainage and uniform
irrigation. All cultivation structures shall be fabricated from galvanized or coated
steel materials and shall include all supports, fixation elements, irrigation
components, drainage components, and accessories required for complete installation
and operation. Gutters should be installed on an elevated steel structure, A-shaped or
standing tables fabricated from galvanized steel (50-70 ¢cm above finished floor
level). The irrigation system shall consist of two independent irrigation sectors, one
serving each cultivation compartment. Each reversed gutter shall be irrigated through
pressure-compensating drippers installed on dedicated drip irrigation laterals and/or
individual spaghetti assemblies to ensure uniform wetting and nutrient distribution
throughout the substrate profile.

Irrigation water and nutrient solutions shall be supplied directly from the centralized
fertigation unit. Drainage water generated from the reversed gutter cultivation sectors
shall be collected and conveyed through the greenhouse drainage network in
accordance wiF_x the overall project drainage design. Each cultivation compartment
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shall be equipped with air temperature, relative humidity, carbon dioxide (CO2)
concentration, and photosynthetically active radiation (PAR). Air temperature and
relative humidity sensors shall be housed within actively ventilated radiation shields.
All monitoring equipment shall be fully compatible with the centralized greenhouse
climate management system and the project data management platform. The
complete monitoring system shall provide continuous real-time monitoring,
continuous data logging, historical data storage, remote visualization, alarm
generation, trend analysis, and decision-support tools for automated climate control
(Air Conditioner for every compartment), irrigation scheduling, fertigation
management, climate optimization. Ventilation openings, access doors, and shading
elements shall remain manually operated and shall not form part of the automated
climate control system.

e Equipment for the glasshouse 2
The Contractor shall design, supply, install, and commission a complete nursery and
propagation system within Glasshouse 2, including propagation chambers, working
tables, irrigation systems, and climate monitoring and control components. The
glasshouse shall be divided into two independent compartments, each operating as a
separate controlled environment unit to ensure differentiated management of
propagation activities. The infrastructure shall include two propagation chambers
installed within the glasshouse, along with four working tables measuring 4.5 m x
1.5 m % 0.90 m in height, distributed as two tables per compartment to ensure
efficient operational workflow, adequate working space for nursery and grafting
activities, clear separation between compartments, and full accessibility for irrigation
and maintenance operations. Each compartment should be equipped with an
independent overhead irrigation and humidification system designed for plantlet
irrigation, propagation activities, and environmental humidity management. The
system shall consist of two irrigation lines per compartment, each equipped with
three overhead sprinklers, providing a total of six sprinklers per compartment.
Sprinklers shall produce a fine droplet pattern suitable for uniform irrigation and
humidity regulation without causing damage to young plants. Environmental
monitoring and control shall be provided through an independent sensor-based
climate control system installed in each compartment. Each compartment shall be
equipped with air temperature, relative humidity, carbon dioxide (CO2)
concentration, and photosynthetically active radiation (PAR). The complete

,// > N ';Vd Page 31 of 99




Anlidl) 4, ) pganl)
a3l By
das )3l Aaalell Elay) dalas

monitoring system shall provide continuous real-time monitoring, continuous data
logging, historical data storage, remote visualization, alarm generation, trend
analysis, and decision-support tools for automated climate control (Air Conditioner
for every compartment), irrigation scheduling, fertigation management, climate
optimization. Ventilation openings, access doors, and shading elements shall remain
manually operated and shall not form part of the automated climate control system.

¢ Drainage Collection and Reuse Tank

The Contractor shall design, supply, install, and commission a drainage collection
and reuse system consisting of a centralized collection tank intended to receive
nutrient solution drainage and discharge water from all cultivation systems within
Greenhouse 1 and Glasshouse 1. The collection tank shall receive drainage by
gravity through a network of collection pipes, gutters, drains, manifolds, and fittings
connected to the cultivation systems. Drainage sources shall include excess irrigation
water from substrate gutter systems. All drainage pipelines shall be installed with
adequate slope to ensure free gravity flow towards the collection tank without
ponding or backflow. The Contractor shall design and size all drainage pipes, gutters,
fittings, and collection infrastructure according to the expected drainage volumes and
peak discharge rates. The drainage collection tank shall be sized by the Contractor
based on the total expected drainage generation from all cultivation systems and
shall include level monitoring, overflow protection, access openings for inspection
and cleaning, drainage outlet, and all associated hydraulic accessories required for
proper operation. A dedicated transfer pump shall be installed adjacent to the
drainage collection tank to transfer the collected drainage water through a UV
disinfection unit with a treatment capacity of 1,000 L/h. Following UV disinfection,
the treated drainage water shall either be recirculated to the main irrigation water
tank for reuse within the hydroponic irrigation system or be discharged to a
dedicated reuse or storage tank for secondary irrigation purposes, without being
recirculated to the main irrigation water tank or nutrient solution reservoir. The pump
shall be automatically controlled by a programmable timer to ensure controlled
discharge of the collected drainage water from the collection tank.

¢ Equipment for irrigation and fertigation
The Contractor shall design, supply, install, test, and commission a complete

integrated irrigati_ofl.\a.nd fertigation system serving Greenhouse 1, Glasshouse 1, and
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Glasshouse 2. The system shall be centrally controlled from the irrigation control
room and shall receive water from the main water storage tank before distributing it
to each greenhouse through the designated irrigation sectors.

The Contractor shall be responsible for the complete hydraulic design of the
irrigation distribution network. All irrigation pipelines, manifolds, fittings, valves,
and associated hydraulic components shall be sized in accordance with the required
flow rate, operating pressure, and hydraulic characteristics of each irrigation sector
as specified in section of each greenhouse. Pipe diameters of mains and submains
shall be selected to minimize friction losses, maintain pressure uniformity throughout
the network, and ensure the proper operation of all irrigation emitters, including
drippers, sprinklers, and micro-irrigation devices.

Main transmission pipelines and sub-main distribution lines shall be manufactured
from PE pipes with a minimum pressure rating of PN6. Lateral pipelines, drip lines,
spaghetti assemblies, and all micro-irrigation connections shall be manufactured
from UV-stabilized agricultural-grade polyethylene suitable for continuous
greenhouse operation and compatible with fertigation systems. A 130-micron disc
filtration unit shall be installed upstream of the irrigation and fertigation distribution
network to protect all emitters and hydraulic components. The filtration unit shall be
hydraulically sized to accommodate the maximum design flow rate and shall be
equipped with inlet and outlet pressure gauges to monitor pressure differential, filter
performance, and maintenance requirements. All hydraulic, electrical,
communication, and control services shall originate from the central irrigation and
fertigation control room and shall be distributed to Greenhouse 1, Glasshouse 1, and
Glasshouse 2 through dedicated underground service routes. Irrigation pipelines shall
be installed in underground trenches at suitable depths to provide mechanical
protection and facilitate maintenance. Electrical power, communication, and control
cables shall be installed in separate heavy-duty PVC or HDPE conduits suitable for
underground installation and protected against moisture, corrosion, and mechanical
damage.

The system shall be capable of simultaneously preparing and injecting at least two
independent nutrient solutions to serve the seven irrigation sectors for all three
greenhouses, crop types, or crop growth stages. Fertilizers shall be injected from
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dedicated 6 stock tanks through proportional dosing pumps that continuously
regulate the injection rates based on real-time electrical conductivity (EC) and pH
measurements to maintain the programmed setpoints. The fertigation system shall
be capable of operating using either a direct inline injection system or a batch
preparation system. In the direct inline injection configuration, fertilizers shall be
proportionally injected directly into the irrigation mainline and delivered
immediately to the selected irrigation sector through a single pumping system.
Alternatively, the Contractor may provide a batch preparation system in which
nutrient solutions are automatically prepared three dedicated buffer (mixing) tanks
prior to distribution. Each buffer tank shall be equipped with an independent transfer
pump to allow delivery of the prepared nutrient solution to the irrigation network.

The fertigation unit shall incorporate all instrumentation required for safe, reliable,
and fully automated operation. At a minimum, the system shall include level sensors
for each fertilizer stock tank, acid tank, and buffer tank (where applicable), inline EC
and pH sensors, a digital water meter for continuous measurement of irrigation water
and pressure transducers installed at appropriate locations to monitor system
operating pressure, detect abnormal operating conditions, and provide equipment
protection. The control system shall generate alarms and automatically respond to
abnormal conditions including low tank levels, pressure loss, overpressure, flow
interruption, sensor faults, and dosing failures.

The irrigation distribution network shall be divided into seven (7) independently
controlled irrigation sectors serving Greenhouse 1, Glasshouse 1, and Glasshouse 2.
Each sector shall be equipped with an electrically actuated solenoid control valve
connected to the centralized irrigation and fertigation controller. The controller
should provide independent programming and automatic operation of each sector,
allowing flexible irrigation operation where hydraulically permissible, independent
assignment of fertigation recipes, irrigation durations, irrigation volumes, start and
stop times, flushing cycles, and operating priorities. The irrigation and fertigation
controller shall support multiple programmable operating scenarios and user-defined
irrigation strategies. Irrigation and fertigation shall be automatically initiated and
regulated based on predefined irrigation schedules, real-time substrate moisture
measurements, drainage parameters including drainage volume, drainage percentage,
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drainage EC, and drainage pH, or user-defined control logic combining multiple
sensor inputs and operational conditions.

All operational data, sensor measurements, irrigation and fertigation events, alarms,
historical trends, and system status shall be displayed through a secure web platform
and/or mobile application, enabling authorized users to monitor system performance,
modify irrigation and fertigation programs, acknowledge alarms, generate reports,
and remotely operate the system in real time. The platform shall provide continuous
data logging, graphical visualization of historical and live data, data export
capabilities, and comprehensive reporting for agronomic analysis, irrigation
management, and operational decision-making.

e Climate Monitoring and Control System

The Contractor shall design, supply, install, test, and commission a centralized
climate monitoring and control system serving Greenhouse 1, Glasshouse 1, and
Glasshouse 2. All structures shall be connected to one programmable environmental
controller installed in the control room. Greenhouse 1 shall operate as one climate
zone, while Glasshouse 1 and Glasshouse 2 shall each be divided into two
independently controlled compartments, resulting in a total of five independent
climate zones. Each zone shall have separate environmental setpoints, operating
schedules, climate programs, alarms, control strategies, and manual override
functions within a common supervisory platform. The system shall include one
external multi-parameter weather station installed at a representative location in the
field and shared by all greenhouses. The station shall feature a corrosion-resistant,
colorfast GEPC/ABSLG9000 housing, integrated design, no moving parts, and
maintenance-free operation. It shall measure ambient temperature (-40 to +80°C,
+0.2°C), relative humidity (0-100% RH, +2% up to 80% RH), ultrasonic wind
direction (0-359°, £3°), ultrasonic wind speed (070 m/s), total solar radiation (0-
2000 W/m?2, <5% accuracy), and rain/snow detection.

The system shall allow multiple climate programs to be prepared, stored, and

selected according to crop type, growth stage, season, day and night conditions, and

operational requirements. The climate controller should provide an open and flexible

automation platform that allows users to create customized control scenarios using

data received from all connected sensors. User-defined control logic shall support the

combination of multiple sensor parameters, threshold values, timers, schedules,
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operating sequences, and conditional rules for the automatic operation of greenhouse
equipment. The controller shall independently manage each greenhouse and
compartment according to its available equipment and configured climate program.
Greenhouse 1 shall include automatic roof-ventilation control, motorized shading
control, three-stage fan control, cooling-pad pump control, and environmental
monitoring. Each compartment of Glasshouse 1 shall include independent air-
conditioning control and environmental monitoring. Each compartment of
Glasshouse 2 shall include independent air-conditioning control and environmental
monitoring. No automatic shading control shall be provided for Glasshouse 1 or
Glasshouse 2.

e Training for operation and maintenance of the site

The services under this lot aim to ensure the delivery, installation, and
commissioning of the systems, as well as training and operational support during the
first year of operation, and include, without limitation:

* Transport, on-site delivery (LARI-Fanar), and full assembly of the equipment.

* Performance testing, sensor calibration, and verification of automation
systems.

* A training session (minimum one day) covering the operation of greenhouses,
rainwater harvesting system, hydroponic systems, nutrient solution
management, and basic maintenance procedures.

* Post-installation follow-up, including a monthly inspection and operational
support visit for a period of 12 months.

* Supply for the first production year of plant material, fertilizers, and plant
protection products.

The bidder shall provide an operating manual and a maintenance manual in English
in accordance with the following requirements:

* Operating Manual: The contractor shall provide an operating manual
detailing the functioning of the installation and its various components. This
manual shall include:

- A complete and precise technical description of the equipment, all
components, and accessories, including assembly and disassembly
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procedures. A detailed list specifying tolerances, operating temperatures,
accessories, and related parameters shall be included.

- Plans, schematic diagrams, and actual photographs of the installed
equipment.

- Technical operating specifications for each main component of the
installation.

- Start-up instructions.

- Safety instructions and a clear manual describing programming and
parameter-setting procedures and protocols.

- Clear, precise, and easily understandable instructions, including the
sequence of operations required for system functioning.

e Maintenance Manual: The maintenance manual shall include all detailed
instructions, drawings, documents, descriptive materials, equipment lists, and
spare parts lists for all equipment. It shall specify all necessary precautions
and maintenance procedures to be carried out. This manual shall include:

- Instructions for dismantling, troubleshooting, and maintenance.

- The maintenance schedule, including shutdown periods and required
inspections.

- Adjustment instructions and all necessary system settings.
- A list of spare parts and ordering instructions.

- A technical operation and maintenance guide specifying, for each part of
the installation, the maintenance procedures and precautions to be taken.

The bidder also commits to providing technical support for a period of one year from
the final acceptance of the equipment.

5. Equipment Warranty
All installed equipment shall be considered new and shall comply with the
specifications set out in this document. The warranty shall cover the supplied
equipment, labor, and related travel expenses for a period of 12 months from the date
of the notice of system availability.
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The supplier shall remain responsible for carrying out any repairs, modifications,
adjustments, or fine-tuning required to meet the contractual requirements, and for
replacing any part of the equipment found to be defective during this period.

The contractor shall also guarantee the availability of spare parts for the equipment
for a period of one year from the date of final acceptance of the installation, in
accordance with the spare parts listed in the technical documentation,

Any maintenance accessories delivered with the equipment and used during the
warranty period shall be replaced free of charge by the supplier and delivered within
the shortest possible timeframes. All associated costs, including transport, customs
duties, and related expenses, shall also be borne by the supplier.

6. Delivery and Installation Terms

The bidder must ensure the delivery and installation of the equipment within a period
not exceeding sixty (60) working days from the date of notification of the order by
LARI, starting with the receipt of the purchase order issued by LARI. The service
provider shall submit a detailed implementation schedule confirming compliance
with these deadlines. All delivery, transport, and travel costs shall be borne entirely
by the supplier, who is fully responsible for them.

7. Financing
The supply and work covered by this consultation are financed through a grant
awarded by the European Union under the Interreg NEXT MED cross-border
cooperation program.
The total amount of services related to this consultation is covered by the MAENA
project.
This expenditure shall be allocated to the “infrastructure” and “Equipment” cost
categories.
The bidder must provide two separate invoices: one for infrastructure works
(component 1) and one for equipment (component 2).
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Control and monitor of irrigation pumps, fertigation

equipment, dosing pumps, solenoid valves, sensors,

water meters, and associated electrical and hydraulic
equipment.

The controller shall be a dedicated, commercially
available controller from an established European
or American manufacturer, specifically designed for
irrigation and/or fertigation applications.

« Be a standard factory-developed product,
with proven operation in agricultural
irrigation/fertigation systems.

« Generic PLCs, custom-programmed PLC
solutions, locally developed controllers, or
systems relying on project-specific

programming to perform

Central

Irrigation &

Fertigation

Controller The controller shall:
|
,

# w %
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irrigation/fertigation functions shall not be
accepted.

The controller shall support hybrid communication
through LoRaWAN, radio frequency (RF), and
wired connectivity, enabling reliable communication
with remote valves, sensors, meters, pumps, and field-
control modules through compatible wired and wireless
interfaces.

The controller shall provide the following irrigation
and fertigation automation capabilities:

« Programming of irrigation schedules, durations,
target volumes, start/stop times, flushing cycles,
and sector priorities.

. Assignment of fertigation recipes, nutrient
programs, and EC/pH setpoints for each
irrigation sector.
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Automatic control based on schedules and inputs
from soil-moisture sensors, drainage-monitoring
devices, and other connected sensors.

User-configurable automation rules combining
sensor values, thresholds, timers, schedules, and
conditional logic.

Irrigation control based on substrate moisture,
drainage volume or percentage, drainage EC/pH,
or combinations of these parameters.

Automatic alarms and predefined responses for
tank level, pressure, flow, sensor, dosing, and
communication faults.

Expandable hardware and software architecture
for future sectors, sensors, meters, and control
devices.
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Non-volatile memory for retention of programs,
settings, and configuration data following power
interruptions.

I'he controller shall be supplied and installed complete
with the control panel, power supplies, communication
modules, relays, contactors, circuit protection devices,
communication gateways, signal isolators, surge
protection devices, enclosures, cables, conduits, cable
glands, connectors, mounting supports , testing,
commissioning, user training, and all accessories
required for a complete and fully operational irrigation
and fertigation control system.
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Software &
' Data
Management

Secure web-based platform and mobile application for
remote monitoring and control

Real-time display of irrigation, fertigation, sensor
measurements, equipment status, alarms, and
operational conditions

' Authorized users shall be able to remotely start, stop,

modify, and supervise irrigation and fertigation
programs

Creation, modification, storage, and selection of
multiple irrigation programs, fertigation recipes, EC
and pH setpoints, and operating schedules

Continuous recording of irrigation events, fertigation
events, sensor measurements, equipment status, alarms,
and operational history

Storage and graphical visualization of historical and
real-time data

Year
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Real-time alarm notifications, alarm acknowledgement,
and alarm history

Generation of irrigation, fertigation, water
consumption, fertilizer consumption, and system
performance reports

Export of historical and operational data in standard
file formats

Multi-user access with configurable user roles and
permissions

Secure communication between the controller, web
platform, and mobile application

Fully compatible with the centralized greenhouse
climate management system and project data
management platform.

Software must support API integrations

12- Climate monitoring and control system

. 5 )

o Ni\

~
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12.1

Centralized
Climate
Monitoring
and Control
System

Design, supply, install, test, and commission of a
centralized climate monitoring and control system
serving Greenhouse 1, Glasshouse 1, and Glasshouse 2
through one programmable environmental controller
installed in the central control room, complete with
controller cabinet, communication modules, power
supply, input/output modules, interface, wiring,
programming, testing, commissioning, and operator
training.

Central outdoor Weather station for all
greenhouses:

Compact multi-parameter weather sensor with
corrosion-resistant, colorfast GEPC/ABSL.G9000
housing, integrated portable design, no moving parts,
easy installation/removal, and maintenance-free
operation. Measures ambient temperature (-40 to
+80°C, +0.2°C), relative humidity (0-100% RH, +2%
up to woﬂxwa.:, ultrasonic wind direction (0-359°,

LS

vy
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| +3°), ultrasonic wind speed (0-70 m/s), total solar
radiation (02000 W/m?, <5% accuracy), and
rain/snow detection.

12.2

Climate
Zones

Configure the climate monitoring and control system to
operate as five (5) independent climate zones,
comprising one (1) climate zone for Greenhouse 1, two
(2) independently controlled cultivation compartments
in Glasshouse 1, and two (2) independently controlled
cultivation compartments in Glasshouse 2. Each
climate zone shall include independent environmental
setpoints, climate programs, operating schedules,
alarms, control strategies, and manual override
functions

Climate
Controller

Programmable climate controller provides an open and
flexible automation platform allowing users to create
customized control scenarios using data received from
all connected sensors. User-defined control logic shall
support the combination of multiple sensor parameters,
threshold values, timers, schedules, operating

— 7

/

7 Lo

'
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sequences, and conditional rules for the automatic
operation of greenhouse equipment. The controller
shall independently manage each greenhouse and

compartment according to its available equipment and
configured climate program.

Greenhouse 1: Automatic control of roof ventilation,
motorized thermal/shading screen, three-stage exhaust
fan operation, cooling-pad circulation pump, and
environmental monitoring,

Glasshouse 1: Independent automatic control of the
air-conditioning system and environmental monitoring
for each cultivation compartment.

Glasshouse 2: Independent automatic control of the
air-conditioning system and environmental monitoring
for each cultivation compartment.
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—

Integrated supervisory software secure web platform,

- and mobile application for real-time monitoring and

control of all climate zones. The platform shall support
creation, storage, modification, and selection of
multiple climate programs; real-time visualization of

Monitoring | onvironmental conditions, equipment status, alarms,
12.4 & and operational data; historical data logging and Year
Supervision graphical analysis; report generation; data export;
remote access; multi-user management; and full
compatibility with the centralized irrigation and
fertigation management system.
Software must support API integrations
w
13- Training for operation and maintenance of the site
13.1 Technical Minimum one (1) day of on-site operator training. LS
training
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13.2 Post- One (1) technical support visit per month for twelve
installation | (12) months after commissioning,.
support
13.3 Operational | Supply of fertilizers, seedlings, and plant protection LS
consumables | products required for one (1) year of operation.
| 475
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Summary

Component

Total price (USD)

Component 1

Component 2

Total (USD)

VAT (USD)

Total all included (USD)

.............................................................................................................................................................

‘ Ly il 5o
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