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Irrigation is the watering of land by artificial methods. Without irrigation, agriculture is limited by the
availability and reliability of natural watering by floods or rain.

Drip irrigation is widely accepted as the most efficient irrigation technique, as it allows high uniformity of
water and nutrient application.

The nature of agricultural water sources, nutrient injection practices, natural limitations of filtration
equipment and the general agricultural growing environment make maintenance a priority.

For optimal performance, drip irrigation systems require routine system maintenance. It is imperative to
implement all the instructions in this handbook for proper maintenance of the drip irrigation system.

The purpose of this document is to present a comprehensive approach to the maintenance of a drip
irrigation system and to familiarize the reader with the maintenance procedures regarding the various
components and functions of the system.

It is intended for farm managers and agricultural and technical personnel.

The importance of thorough knowledge of the subjects discussed in this document for the effective
operation and maintenance of the drip irrigation system cannot be overemphasized.

Drip irrigation is the most advanced and the most efficient of all irrigation methods. However, its
exceptional capabilities cannot be effectively implemented if the user is not familiar with the related
knowledge and does not implement it in the current operation and maintenance of the drip irrigation
system.

Netafim™ makes every effort to provide its clients all over the globe with concise, comprehensible
documentation in order to facilitate the operation and maintenance of the drip irrigation system while
maximizing the ensuing benefits - higher yield of superior quality crops with higher market value and
higher ROI.

Netafim's personnel and its representatives and agents around the world should make sure to read and
understand this entire document thoroughly prior to advising their clients on issues regarding the operation
and maintenance of a Netafim™ drip irrigation system.

It is the responsibility of Netafim's representatives and agents to make sure that, upon delivery of a
drip irrigation system, the client is familiar with all the operational and maintenance considerations, as
discussed in this document.

The clients' managers and operational personnel should be familiar with the components of the drip
irrigation system and their functions, and study all the operational and maintenance issues discussed in
this document in depth prior to first operation of a new Netafim™ drip irrigation system.

/@ ATTENTION

This document is not a user manual. For detailed instructions on the operation, maintenance
and troubleshooting of the components of the Netafim™ drip irrigation system, refer to the user
manuals and documentation of each component supplied with the system.

This document should be kept available to the farm's personnel at any time for consultation on issues
regarding the current operation and maintenance of the drip irrigation system.

In addition, Netafim's Irrigation Products Department is at the client's service for any inquiry, advice or
additional information needed after reading this document.
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ABOUT THIS DOCUMENT

Safety instructions

All local safety regulations must be applied when installing, operating, maintaining and troubleshooting the
Netafim™ drip irrigation system and its components.

WARNING
In an agricultural environment - always wear protective footwear.

WARNING
Only authorized electricians are permitted to perform electrical installations!
Electrical installations must comply with the local safety standards and regulations.

WARNING

Measures must be taken to prevent the infiltration of nutrients, acids and chemicals into the water
source.

& ACID HAZARD

When not handled properly, nutrients, acids and chemicals may cause serious injury or even death.
They may also damage the crop, the soil, the environment and the irrigation system.

Proper handling of nutrients, acids and chemicals is the responsibility of the grower.

Always observe the nutrient/acid/chemical manufacturer's instructions and the regulations issued
by the relevant local authority.

@ W WARNING
When handling nutrients, acids and chemicals, always use protective equipment,
gloves and goggles.

CAUTION
@ When opening or closing any manual valve, always do so gradually, to prevent damage to the
system by water hammer.
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WARNING
The following text contains instructions aimed at preventing bodily injury or direct damage to the
crops and/or the irrigation system.

CAUTION
@ The following text contains instructions aimed at preventing unwanted system operation,
installation or conditions. Failure to follow these instructions might void the warranty.

p ATTENTION
The following text contains instructions aimed at enhancing the effective usage of the
instructions in the document.

NOTE
The following text contains instructions aimed at emphasizing a certain aspect of the operation
or installation of the system.

ﬁ ACID HAZARD
The following text contains instructions aimed at preventing bodily injury or direct damage to the
crops and/or the irrigation system in the presence of acid.

ELECTRICAL HAZARD
The following text contains instructions aimed at preventing bodily injury or direct damage to the
irrigation system components in the presence of electricity.

[\g SAFETY FOOTWEAR
The following text contains instructions aimed at preventing foot injury.

@ PROTECTIVE EQUIPMENT
The following text contains instructions aimed at preventing damage to health or bodily

injury in the presence of nutrients, acid or chemicals.

EXAMPLE

The following text provides an example to clarify the operation of the settings, method of
operation or installation.

The values used in the examples are hypothetical. Do not apply these values to your own
situation.

TIP
@ The following text provides clarification, tips or useful information.
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A drip irrigation system is comprised of many components, each of which plays an important part in the
operation of the system.

System head

1 Plot head

System head

Plot head
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Schematic diagram
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¢ Flushing manifold
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The implementation of a simple yet strict maintenance program for drip irrigation systems will achieve the
following:

Keep the system operating at peak performance.

Increase the system's work life expectancy.

NOTE
For the correct operation of the irrigation system, it is imperative to implement all the instructions
for proper maintenance of the drip irrigation system in this document.

For optimal performance, drip irrigation systems require routine system maintenance. Even though
recent innovations in dripper design have made clog-resistant dripperlines readily available, the nature of
agricultural water sources, nutrient injection practices, natural limitations of filtration equipment and the
general agricultural growing environment make maintenance a priority.

WARNING
In extreme cases of negligence to perform routine system maintenance, a clogged drip irrigation
system might cause the loss of the current crop and even necessitate replacement of the dripperlines.

Aside from making equipment adjustments or repairs, the majority of system maintenance activities are:
applying chemicals, flushing the system and controlling pests.

Maintenance consists of two categories:

Preventive maintenance, aimed at preventing clogging of the drippers, can be divided in three categories:
¢ Flushing the system
e Chemical injection
e |rrigation scheduling®

*|rrigation scheduling is not a distinct maintenance practice, and therefore it is not discussed in this book.
However, the application of an orderly irrigation plan is of utmost importance to the prevention of clogging
of the drippers. For introductory guidance on irrigation scheduling, see the Drip Irrigation Handbook at
http://www.netafim.com/irrigation-products-technical-materials.

Corrective maintenance consists mainly of removal of obstructions already present in the drippers:
¢ Flushing the system
And one or more of the following practices according to the nature of the obstruction:
¢ Organic formation - treated with hydrogen peroxide.
¢ Mineral sedimentation - treated with acids (or a combination of acid and hydrogen peroxide).
¢ Organic formation and mineral sedimentation - treated with a combination of acid and
hydrogen peroxide.
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When operating a new system for the first time
Flush the piping - main line, sub-mains and distribution pipes.
Flush the dripperlines.
Check actual flow rate and working pressure for each irrigation shift
(when the system is active for at least half an hour).
Compare the data collected to the data supplied with the system (planned).
The tolerance should not be greater than +5%.
Write down the newly acquired data and keep it as benchmark for future reference.
If the flow rate and/or the working pressure at any point in the system differ by more than 5% from the
data supplied with the system, have the installer check the system for faults.

Once a week
Check actual flow rate and working pressure for each irrigation shift under regular operating conditions
(i.e., when the system is active for at least half an hour and stabilized).
Compare the data collected to the benchmark data.
Check that the water reaches the ends of all the dripperlines.
Check the pressure differential across the filters.
A well-planned filtration system should lose 0.2 - 0.3 bar (when the filtration system is clean).
If the pressure differential exceeds 0.8 bar (11.6 PSI), check the filter/s and their controller for faults.

Once a month
Check the pump's flow rate and pressure at its outlet.
Flush the dripperlines.
(A higher or lower frequency may be required, depending on the type and quality of the water.)
If the filtration system is automatic, initiate flushing of the filter/s and check that all the components
work as planned.
If pressure-regulating valves are installed, check the pressure at the outlet of each one of them and
compare these figures with the benchmark data.

Once a growing season
In some cases the following need to be performed twice or three times in a growing season, depending
on the type and quality of the water used.

Check all the valves in the system.

Check the level of dirt in the system (carbonates, algae and salt sedimentation).

Check for occurrence of dripper clogging.

Flush the piping - main line, sub-mains and distribution pipes.

If necessary, inject hydrogen peroxide and/or acids as required.

At the end of the growing season
Inject chemicals for the maintenance and flushing of the main line, the sub-main lines, the distribution
pipes and the dripperlines.
Flush the dripperlines.
Prepare the system for the inactive period between the growing seasons.
Perform winterization of the system in regions where the temperature might drop below 0°C (32°F).
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Regular baseline readings and monitoring of flow, pressure and flush water condition will guide your
maintenance scheduling.

In addition to flow, pressure and condition of flush water, the overall condition of the pump station and
distribution system, including control equipment engines, motors, reservoirs, injectors, pipelines, valves,
fittings, flow meters and pressure gauges, should be routinely inspected and/or calibrated.

Broken or dysfunctional equipment should be immediately repaired or replaced with the same or similar
equipment that will perform the same function according to system design criteria.

Once a month:
Visually inspect the pump for integrity and for leaks from its impeller chamber (if applicable), inlet,
outlet pipes and accessories.
Make sure the pump and its immediate environment are clean and free of any unrelated objects that
might obstruct proper aeration of the pump's motor or block accessibility for maintenance.
Check the screen at the pump's inlet for clogging.
Check for rust on the pump and its accessories.
Make sure the electrical supply to the pump is properly isolated and protected from moisture.
Make sure the pump starts smoothly (In the long term, start up vibrations might damage the pump).
Check that the pump sounds as usual, free of hiss or irregularity that might suggest stress or a
mechanical problem within the pump.
Check the flow rate and the pressure at the pump's outlet and compare the results to the benchmark data
(see Hydraulic conditions checklist, page 86).

Pressure differential across a filter
Every filter must cause a loss of pressure in the system while filtering. This loss of pressure is demonstrated
by the pressure differential across the filter (between the inlet and the outlet of the filter / filtration array).

NOTE
Check the filter documentation for the allowable pressure differential across the filters.

Most filters are subject to an increasingly higher pressure differential between inlet and outlet due to
friction as the filter becomes clogged. Monitor the filter pressure differential frequently, especially as water
conditions change in the course of the season.

The pressure differential in a filter might be higher than the allowed maximum due to the development of
biofilm, scale or mineral sedimentation in the filter.

The pressure differential in a filter might be lower than the allowed minimum due to poor operation and
maintenance practices or improper calibration of the automatic flushing control unit.

Check the pressure differential across the filter (according to the filter documentation)

Filter Higher than the maximum Lower than the minimum
Gravel/sand | Partial or total clogging of medium |Tunnels in the medium or breakage and loss of medium
Screen Screen clogging Screen ripping or bursts through the screen (meat grinder)
Disc Clogging of filtration grooves Leakage through discs due to solids trapped between
the discs (preventing the discs from being pressed close
together and causing gaps in the disc array)
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A pressure differential that is higher or lower than the recommended range for the specific filter may lead
to debris passing through the filters and/or poor irrigation system performance.

Visual inspection
Visually inspect the filtration unit or medium and all other filter components and accessories for
mechanical integrity.

Automatic flushing
Check the frequency of automatic flushing

Flushing frequency is too high | Flushing frequency is too low Automatic flushing is not triggered
The filtration unit or medium The filtration unit or medium is Faults in automation or sensor.
remains clogged after flushing. | breached or leaking. Mechanical failure.

The pressure range is Faults in automation or sensor.
incorrectly set in the controller. | * Mechanical failure.
Faults in automation or sensor.

p ATTENTION
Too frequent automatic flushing occurs when the filter is not properly cleaned and the pressure
differential across the filter remains high immediately after flushing.

Gravel/sand filter

Periodic inspection of the medium in gravel/sand filters is an essential maintenance task that is frequently
neglected. Gravel/sand should not be caking* and/or cracking** and should be adequately cleaned during
the automatic back-flush cycles.

*Caking: The gravel in the filter sticks together, forming a clod and making water passage through the filter
difficult. Check it by inserting a fist (or an object of similar size) into the medium. A good condition medium
should be penetrable. If the medium is hard to penetrate, it might be caking.

**Cracking: Cracks and fissures appear on the medium's surface. Check it visually.

The filter might lose some gravel/sand during the back-flush cycles, so even if the filter is in proper
working order, it may require additional gravel/sand from time to time.

During inspection, examine the gravel/sand by touch. The gravel/sand grains should be sharp-edged, not
rounded and smooth like beach sand. The sharp edges promote better filtration. The gravel/sand will wear
smooth over time. If this has occurred, replace the gravel/sand.

Once a month
If the filtration system is automatic, initiate flushing of the filter/s and check that all the components work
as planned.

Once a growing season:
Visually inspect each valve for integrity and for leaks.
Activate each valve - manual, hydraulic or electrical - and make sure it opens and closes according to its
specific function and purpose.
Visually inspect air relief valves for dripping that might suggest faulty sealing of the valve mechanism.
If pressure-regulating valves are installed, check the pressure at the outlet of each one of them and
compare it to the benchmark data.
Make sure the flushing valves installed at the dripperline flushing manifold open when dripperline
flushing is initiated.
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REGULAR SYSTEM INSPECTION

Inspection of main, sub-main and distribution pipes and flushing manifolds

¢ Visually inspect the main, sub-main and distribution pipes and the dripperline flushing manifolds for
integrity, for leaks and for damage from agricultural machinery or from rodents and pests.

Inspection of dripperlines (laterals)

Once a week:

* At the start of the irrigation sequence, when the flow and pressure are stabilized, visually inspect the
dripperlines for integrity and for leaks. (In SDI systems, check for puddles that might suggest the
existence of leaks.)

* Check the pressure at the end of the furthest dripperline when the flow and pressure are stabilized.

* At the end of the irrigation sequence, visually inspect the wetting pattern on the soil. Dry areas or an
uneven pattern might suggest clogging in the dripperline.

Visual inspection of water quality

System maintenance should be performed as soon as water quality begins to degrade, as shown by
color, grit, organic or any solid materials in the flush water. The ends of the dripperlines should be opened
regularly (in extreme cases this might be required as often as each irrigation) and the contents emptied
into the hand or a jar for visual inspection of water quality.

Clean water Degraded water
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Flushing the irrigation system reduces the accumulation of pollutants to a minimum, by pushing them out
of the system.

The system must be flushed at regular intervals. The frequency depends mainly on the water quality and
the maintenance program.

Flushing of the irrigation system is comprised of 3 processes:
Filter back-flushing
Flushing main and sub-main lines
Flushing dripperlines

p ATTENTION
For effective filtration, filters must be back-flushed whenever they become dirty.

Filters - whether disc, screen or media - should be back-flushed periodically to clear out any precipitate
of particulate or organic matter. Clogged filters can reduce pressure to the system, lowering the water
application rate.

The filter's performance depends on the efficiency of its flushing and cleaning. Any accumulation of non-
disposed material will eventually lead either to clogging of the filter or, in a gravel/sand filter, to the release
of the filtering material along with the filtered water during irrigation.

Many filter systems are automated and will self-clean via an electric or hydraulic 3-way back-flush valve
when a pre-set filter pressure differential is reached.

/@ ATTENTION

To prevent loss of nutrients, if a filter is installed downstream from a dosing unit, set the controller
to pause Nutrigation™ or chemigation during filter back-flushing. Always give priority to filter
back-flushing. Do not perform Nutrigation™ or chemigation during filter back-flushing.

Each type of filter has a different flushing mechanism
The typical flushing mechanism of each type of filter is described below.
However, for flushing a specific filter, always refer to its user manual.

Screen filter Drainage
Flushing is performed during the Flushing Filtration ¢ outlet
filter's current operation. axis screen Automatic valve _
7
The automatic valve opens the N\ N\ Motor
drainage outlet, which creates
suction in the flushing axis. PN N ?
| |
The motor rotates the flushing axis — = = =) $
and moves it back and forth, drawing t t \
the dirt from the entire inside surface . \
f the filtration screen. L .

of the filtration scree | |, Filter inlet Filter outlet

X “Ld To the irrigation line
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SYSTEM FLUSHING

Disc filter

During current operation, the piston at
the top of all the filters in the array holds
the discs pressed close together.

All the automatic inlet valves are open
and the drainage valves are close.

Water flows through the disks into the
irrigation line.

During the flushing operation, the piston
at the top of one of the filters in the array
spreads the discs to allow the water
flowing between them to pick up the dirt
from the grooves in the discs.

The automatic inlet valve is close and the
drainage valve is open.

The opened drainage outlet creates a
pressure differential across the filter,
allowing water to flow into the filter
through its outlet and out of the drainage
outlet, back-flushing the filter discs.

Filters in an array are flushed in sequence.

Current .
operation Piston
L) N
Discs
N N
L) LY
L) N
L) N
i i
T Inlet valves
Drainage [ [
outlet ? Q ] ‘) C@ —) Drainage valves
- 3 g g d 0
, Filter inlet
Filter & J
outlet 4
1
=
Filter :
flushing Piston
N
Discs
N
)
L)
L)
) =
T Inlet valves
Drainage [N [
outlet ? Q‘) C@ -) Drainage valves
- 1 o Y
- , Filter inlet
Filter J
outlet -/
J /)
v
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Gravel/sand filter
During current operation, the automatic 3-way valves close the filter's drainage outlets.
Water flows through the gravel/sand medium into the irrigation line.

When filter flushing is performed, the automatic 3-way valve of one of the filters opens the drainage outlet
while blocking the water inlet to the filter.

The opened drainage outlet creates a pressure differential across the filter, allowing water to flow into the
filter through its outlet and out of the drainage outlet, back-flushing the filter's gravel/sand medium.

Filters in an array are flushed in sequence.

Current operation A Filter flushing )DL

Drainage | I Drainage Drainage
outlet - - outlet outlet

Drainage
outlet

v 3-way valves v ) g v 3-way valves v
N 7
gravel/sand gravel/sand ‘ (lra e‘/s n* ‘ gravel/sand
ANAAQAAQAQNAQN~NRN AN AAQAAQNQ~N AN AN AN AN AWANA AN AAQAAQAQNR
To the . To the
irrigation Filter outlet 5 irrigation Filter outlet
line i line

{

AN

7
n
|
ir

{ —

Hydrocyclone sand separator
To flush the sand accumulated in the sand compartment at the bottom of the
hydrocyclone sand separator, open the valve at the drainage outlet of the filter.

Drainage
outlet

Valve

=

Sand compartment
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@ CAUTION
Before starting filter maintenance, make sure the system is not under pressure.

Gravel/sand filter
The filter might lose some gravel/sand during the back-flush cycles, so even if the filter is in proper
working order, it may require additional gravel/sand from time to time.

While flushing, check the water at the filter's drainage exit by touch to detect loss of gravel/sand medium.

Screen filter
Take the screen out of the filter casing and clean it with pressurized water and brushes.
Visually inspect the screen for breaches and cracks and replace the screen if damaged.

Disc filter
Open the filter's casing and release the piston holding the discs pressed close together.
Take the discs out of the filter casing.
Thread the discs on an acid-resistant rope and tie the ends of the rope to form a loop. Do not thread too
many discs on one loop; it is important that the cleaning solution reaches all the disc surfaces.
Soak the discs in this solution,* making sure the discs are loose and have good contact on both sides
with the solution. Do not put too many discs in at one time.
If the disk remains dirty repeat the last step.

*solution for surface water with organic and biological residue:

Make a 10% peroxide solution. Pour 7 liters (1.8 gallons) of water into a container and add 3 liters (0.8
gallons) of hydrogen peroxide (35%) or pour 8 liters (2.1 gallons) of water into the container and add 2
liters (0.53 gallons) of hydrogen peroxide (50%) to the water.

*solution for well water with manganese, iron or carbonate deposits:
Make a 10% hydrochloric acid solution. Pour 7 liters (1.8 gallons) of water into a container and add 3
liters (0.8 gallons) hydrochloric acid (30-35%) to the water.

Stir the discs in the solution a few times. Total soaking time should be 1 to 3 hours.

If the solution is no longer cleaning the discs, replace it with a new mixture.

Visually inspect the discs for cleanliness and for dents and cracks and replace any damaged discs.
Rinse the discs with clean water.

Put the discs back in the filter. Make sure to put back the same number of discs that have been taken
out. Tighten the piston holding the discs pressed close together and close the filter casing.

Flush the filter a few times to remove all chemicals.
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Flushing the main, sub-main and distribution lines is an important operation that often doesn’t get the
attention it requires. Even with a primary filter at the head control station, small particles can get by and
should be physically removed from the piping system.

Flushing the main, sub-main and distribution lines will considerably reduce the accumulation of organic and
mineral materials in the system. This will prevent those materials from reaching the drippers and eventually
clogging them, thus minimizing the quantity of chemical products required to maintain the system. Regular
flushing of the main, sub-main and distribution lines will result in a significant saving of labor time and chemicals.

The main, sub-main and distribution lines in the system should be flushed in sequence.
Each one of them should be flushed for at least two minutes or until the flushed water runs clear.

/@ ATTENTION
The pipes must be flushed at regular intervals. The frequency depends mainly on the water quality
and the maintenance program (minimum: once a growing season).

Flushing is effective only when the flow rate within the main, sub-main or distribution line is sufficient to
allow for proper flushing velocities in the system.

Manual flushing of main, sub-main and distribution lines

Flushing may be automatic or manual.

Manual flushing of main, sub-main and distribution lines should be carried out as follows:
Flush the pipes in this order: main line, sub-main lines, distribution lines.
Open the flushing valves of each one of them in turn while under pressure.

The process of flushing the main, sub-main and distribution lines consists of two waves for each:
The first wave removes contaminants collected at the end of the pipe.
The second wave removes contaminants from the pipe.
The color of the water is not as dark as in the first wave, but the process takes more time.
Flushing must be continued until the water is visually clean.

Obtain the velocity of the water flowing in the pipes
The velocity of the water in a pipe depends on the flow rate and the internal diameter of the pipe
(see Advancement time, page 49).

Identify the diameter of each pipe section to be flushed separately using the table below, which
presents the most common diameters of pipes used for main, sub-main and distribution lines:

Nominal pipe diameter - inches (mm) 3 (75) 4 (110) 6 (160) 8 (225) 10 (250)

Actual internal pipe diameter - mm 67.8 101.6 147.6 207.8 230.8

The table represents the inside diameters (ID) in pipes of one specific standard among many.

Check the flow rate in each pipe section to be flushed separately at the closest water meter installed
upstream from it.

Knowing the diameter of the pipe and the flow rate, use the graph below to derive the velocity for each
pipe section to be flushed. The recommended flushing velocity is 1.5 m/sec (5 ft/sec). The allowed
velocity range for flushing is 1.0-2.0 m/sec (3.3-6.6 ft/sec).
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Velocities in pipes of various diameters at various flow rates*
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* The graph represents the velocities in pipes of one specific standard among many.

If the pipe used in the system's main, sub-main or distribution lines does not appear in the above table and
graph, find the actual internal diameter of the pipe in the pipe documentation and calculate the velocity
using the following formulas:

Calculating the area of the pipe’s cross-section (A).
A=mxr?

m=3.1416
ID = Inside diameter (m)
r=1D/2(m)

The pipe's inside diameter (ID) varies according to the pipe's material, standard and model.
To find the actual inside diameter of a particular pipe, check the product documentation.

Velocity within blank pipes (meter/second)
The table below represents the velocities in pipes of one specific standard among many:
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Calculating flow velocity in a pipe (V)
Velocity (speed) is the distance water passes in one unit of time in a pipe (meters per second)

V=(Q/A)/3600 V = Velocity (m/sec)
Q = Flow rate (m?/h)
A = Area of the pipe inside cross-section (m?)
3600 = Constant for conversion of the result from m/h to m/sec

Dripperlines in both surface and SDI systems require periodic flushing to purge them of settled debris,
organic or mineral, and of any residues of chemicals injected into the system.

In SDI systems, dripperline flushing must be given high priority since frequent dripperline replacement
is impractical and dripperlines are expected to last up to 20 years or even longer. Even for short-term
dripperline use, flushing is important to maintain irrigation uniformity.

Flushing should be performed as often as needed to keep the dripperlines clean; this depends on seasonal
water quality and the effectiveness of the system filter.

All the dripperlines in a plot should be flushed in sequence in a single flushing event.
Dripperlines should be flushed until the flushed water runs clear.

Flushed water should be disposed of properly to avoid deteriorating the system'’s inlet water quality and/or
the quality of the environment surrounding the site.

CAUTION

@ Flushing will temporarily increase the flow requirements of the system, which in turn will decrease
the system pressure. In some cases, in order to supply the flow rate required for flushing, an
additional pump at the head of the system is used. The additional pump will be activated only
during flushing to add the missing flow rate.

The length of dripperlines affects the required flushing duration. Longer dripperlines need longer flushing
durations.

Verification of the flow velocity in the dripperline during flushing —
Place the open end of the dripperline over a 1.5-liter bottle, using a funnel. Verify that

all the water enters the bottle. Measure the time (in seconds) it takes to fill the bottle, and use
the following table in order to make sure that the velocity is at least 0.5 m/sec (1.65 ft/sec).

Dripperline ID (mm) 1.8 | 142 |16.2 | 175 | 20.8 | 22.2 | 25.0 | 35.0

Quantity of water per 1 meter of
dripperline length (liters)

Maximum time for filling of
hottle (seconds) for a velocity 274 (189 (146 | 125 | 8.8 7.8 6.1 3.1
of at least 0.5 m/sec (1.65 ft/sec)

0.109 [ 0.158 [ 0.206 | 0.241 [ 0.340 [ 0.387 [ 0.491 | 0.962
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Thin-walled dripperlines

Wall thickness

Dripperline Pipe's inside Max. working pressure | Max. flushing pressure
model diameter (ID) (mm)*| (mm) (mil) (bar) (bar)
12060 12 0.15 6.0 1.4 1.6
12080 12 0.20 8.0 1.7 2.0
12125 12 0.31 12.5 2.5 2.9
12150 12 0.38 15.0 3.0 3.5
16060 16 0.15 6.0 0.8 0.9
16080 16 0.20 8.0 1.0 1.2
16100 16 0.25 10.0 1.2 1.4
16125 16 0.31 12.5 1.8 2.1
16150 16 0.38 15.0 2.2 2.5
22080 22 0.20 8.0 0.8 0.9
22100 22 0.25 10.0 1.0 1.2
22135 22 0.34 13.5 1.5 1.7
22150 22 0.38 15.0 1.8 2.1
25135 25 0.34 13.5 1.2 1.4
25150 25 0.38 15.0 1.4 1.6
35135 35 0.34 13.5 0.9 1.0
35150 35 0.38 15.0 1.0 1.2

Medium-walled dripperlines

Wall thickness

Dripperline Pipe's inside Max. working pressure | Max. flushing pressure
model diameter (ID) (mm)*| (mm) (mil) (bar) (bar)
12200 12 0.50 20.0 3.0 3.5
12250 12 0.63 25.0 3.5 4.6
16200 16 0.50 20.0 2.5 3.3
16250 16 0.63 25.0 2.8 3.6
16007 16 0.70 27.0 2.9 3.8
16008 16 0.80 32.0 3.0 3.9
22250 22 0.63 25.0 2.5 2.9

Thick-walled dripperlines

Dripperline | Pipe's outside Wall thickness | max. working pressure | Max. flushing pressure
model diameter (0D) (mm)*| (mm) (mil) (bar) (bar)
12010 12 1.00 39.0 3.5 4.6
16009 16 0.90 35.0 3.0 3.9
16010 16 1.00 39.0 3.5 4.6
16012 16 1.20 47.0 4.0 5.2
17012 17 1.20 47.0 4.0 5.2
20010 20 1.00 39.0 3.5 4.6
20012 20 1.20 47.0 4.0 5.2
23009 23 0.90 35.0 3.0 3.5
23010 23 1.00 39.0 3.0 3.5

*The outside diameter (OD) and the inside diameter (ID) of the dripperline models and the data in the
tables above are intended for identification purpose only and do not represent the exact diameter and wall
thickness of each dripperline. For accurate data, refer to the Technical Datasheet of the specific product
at http://www.netafim.com/irrigation-products-technical-materials.
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The dripperline flushing process consists of two waves:
The first wave removes contaminants collected at the end of the dripperline.
The second wave removes contaminants from the dripperline.
The color of the water is not as dark as in the first wave, but the process takes more time.
Flushing must be continued until the water is visually clean.

Flushing is more effective when the flow rate within the dripperlines is increased and allows flushing
contaminants from the dripperlines' internal walls. In some cases, the downstream pressure must be
increased in order to enable these flow rates in the dripperlines. The pressure should not exceed the value
indicated in the tables on the previous page, according to the dripperline's wall thickness.

Dripperline flushing pressure

NOTE

The maximum allowed flushing pressures in the tables on the previous page are valid when flushing
for a maximum of half an hour consecutively, with the end of 5 or more dripperlines kept open.
To avoid exceeding the allowable pressure in the system, a minimum of 5 dripperlines should be
open at any time during flushing.

Dripperline flushing with flushing manifolds

Some drip irrigation systems are equipped with flushing manifolds to simplify the dripperline flushing
process. This method is common mainly in SDI systems, but is also implemented in above ground systems.

Its purpose is to facilitate the task of dripperline flushing and save labor hours.

The flushing manifold at the end of the
dripperlines is fitted with a flushing
riser and valve to allow flushing of the
dripperlines. When the flushing valve is Flushing valve
opened, flow rate and velocity through
the dripperlines are greater than those
in normal operational mode. The higher
flow velocity allows efficient removal
of settled solids and precipitants from
the dripperlines, preventing them from
clogging the drippers.

Flushing manifold

The flushing manifold is sized for a flow velocity of at least 0.5 m/sec (1.65 ft/sec) at the end of the
dripperlines to ensure sediment removal.

Flushing will temporarily increase the flow requirements of the system, which in turn will decrease the
system pressure.

In some cases, in order to supply the flow rate required for flushing, an additional pump at the head of the
system is used. The additional pump will be activated only during flushing to add the missing flow rate.

During dripperline flushing, carefully monitor the water flowing out of the flushing valve. Do not close the
flushing valve before the water is satisfactorily clean.
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PREVENTING
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Reducing water pH 28
Preventing sand particle penetration into the system 28
Preventing root intrusion in SDI systems 30

DRIP MAINTENANCE HANDBOOK | 27



Water pH level must be considered since it affects many aspects of cultivation.
Study the water analysis and get to know and manage the pH levels (See \Water analysis, page 91).
Rectify water pH to the required level according to crop and sail.

Fertilizer interaction with irrigation water
Fertilizers are salts that react with other salts found in the irrigation water. Therefore, it is important to
consider the chemical composition of the water to be used for preparing the liquid fertilizers.

For example: under conditions of water hardness or high pH level, the phosphorus of a phosphate fertilizer
precipitates with calcium and magnesium present in the water. These precipitates can be seen at the
bottom of the fertilizer tank.

p ATTENTION
PC drippers may be damaged if in contact with low pH irrigation water for an extended period of
time, mainly when the water contains disinfestation products.
Non PC drippers can be in contact with any pH level for any period of time.

To avoid possible damage to the drippers observe the following guidelines:

Pressure-Compensated (PC) drippers

If irrigation water pH is lower than 3.0 (as a result of punctual acid treatment injections):
Do not irrigate for more than one hour consecutively;
After each hour of irrigation immediately flush the system with clean water (pH 5.5-7.5)
free of chemicals, until total evacuation of substances from it.

If irrigation water pH is lower than 5.5:
Do not inject any substance (fertilizers and/or disinfestation product) into the system.

If irrigation water pH is higher than 5.5:
It is allowed to inject substance (fertilizers and/or disinfestation product) into the system with strict
attention that the pH remains between 5.5 and 8.0 at all time.

Compensated Non-Leakage (CNL) drippers

After each irrigation sequence immediately flush the system with clean water (pH 5.5-7.5)
free of chemicals, until total evacuation of substances from it.
It is recommended to open the ends of the dripperlines.

During system installation or repair

The biggest threat is sand particles coming from the soil, which might enter the system directly through
the dripperlines during their installation or repair.

NOTE
Sand particles are especially harmful for the drippers. They do not decompose. Once they
penetrate any type of dripper, they cannot be removed or dissolved using chemical products.

Sand particles can penetrate the system in two ways: with the water flow or directly from the soil.
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NOTE
. When water is pumped from a reservoir, river or canal (not from a well), the water should
preferably be pumped from a floating point at 0.5 to 1.0 meters depth below the water's surface.

Filtering the water supply will keep sand particles out of the system.

NOTE
Hydrocyclone sand separators are adequate for separating sand particles from the water.

1l

The best way to prevent damage caused by the penetration of sand particles during installation or repair is
to take suitable preventive actions. Implement the following steps:

Check that the system's filtration system is complete and functioning properly, to ascertain that sand
particles will not penetrate the system.

Attach end connectors immediately after installing the pipes.

After completing the installation, flush the system using the maximum allowed pressure.
Start by flushing the main pipes and continue with the sub-main pipes.

Verify that both the main and the sub-main pipes are clean.
Do not leave any pipe inlets or outlets open, even for short periods of time.

Install start connectors and connect the dripperlines immediately after making the holes in the
distribution lines.

Flush the dripperlines, 5 dripperlines at a time or with the flushing manifold, if installed.

Check the flow velocity at the end of the dripperline (see page 24).

NOTE
Never leave pipes with open holes in the soil.

In irrigation systems using well water, the presence and concentration of sand particles must be verified
and a hydrocyclone sand separator should be installed if necessary.

Soil particles may also penetrate the drippers if a vacuum is formed in the dripperline (may be caused by
an air valve that is faulty or not operated properly).

NOTE
It is highly recommended to use AS drippers as an additional precaution.

When the subsurface dripperlines are empty

Sand particles might penetrate the drippers when the soil is oversaturated due to rainfall. If these
conditions are foreseen, Netafim™ recommends using anti-siphon (AS) drippers.

If AS drippers are not used, when the subsurface dripperlines are empty and the soil becomes
oversaturated due to rainfall, water could flow in the opposite direction, from the soil to the dripper outlet,
bringing sand particles with it. Under these circumstances, the dripperlines act as small draining tubes.
The small particles of sand that are carried towards the dripperline may eventually clog the drippers.
Irrigating during the rain event will help flush the sand particles from the dripperlines and prevent clogging
of the drippers. During irrigation, the pressure in the dripperlines exceeds the pressure exerted by the
water present in the surrounding soil, preventing the sand particles from penetrating the drippers.

DRIP MAINTENANCE HANDBOOK | 29



In case of a very intense and long rainy period, it is recommended to flush the system prior to the
beginning of the next irrigation sequence. Activating the system for a period of 10 minutes (after
pressurizing) is recommended, in order to flush out the accumulated sand particles.

Plant roots can penetrate the drippers, causing a reduction in the flow rate and possibly an obstruction.
This is known as root intrusion.

The intrusion of roots may occur when the plant suffers water stress and the roots are searching for moisture.

One of the main causes of root intrusion is insufficient irrigation. This occurs when the plant’s water
consumption exceeds irrigation. Under these conditions, the roots tend to develop near the dripper and
eventually penetrate it. Gradually, the roots may grow into the dripper, blocking the water passage in the dripper.

Maintaining proper humidity in the surroundings by means of adequate irrigation planning allows the roots
to spread and use the entire available moistened soil volume, instead of concentrating around the dripper.
Continuous soil humidity monitoring allows better control over the moistening pattern, thus maintaining
optimal soil humidity within the dripper’s surroundings.

Water stress may be:
Planned at the farmer’s discretion.
Caused by a lack of water or a faulty water supply.
Due to an unforeseen increase in water consumption by the crop (example: a few consecutive days of
unexpected exceptionally high temperatures, without proper irrigation to compensate for the higher
water consumption during those days).

If a crop requires a stress period:
A precise dosage of herbicide should be injected to prevent rootlet ends from growing near
the dripper, without damaging the plant itself.
Chemical treatment should be executed prior to the start of the stress period.
For surface systems with root penetration potential, especially those where the irrigation line is covered
by plastic sheets, foliage, etc., it is recommended to move the

Brand name | Active substance

dripperlines slightly away from the roots.
Treflan Trifluralin 48%

Herbicides and dosage

1 | o)
The table presents examples of commercial products used for the Stomp Pendimethalin 33%

prevention of root penetration. Alligator Pendimethalin 40%

The percentage of active substance is determined by the manufacturer. | Prow! Pendimethalin 40%

To calculate the amount of commercial product to be injected through the drip system, proceed as follows:
Use the coefficient of 6 (six)* and divide by the percentage of active substance in the commercial product.
The result of this calculation is the volume in cubic centimeters (cc) of the commercial product to be
injected per dripper.

Multiply the number of drippers per surface unit to be treated by the volume of the commercial product
calculated below.
* The number 6 is a coefficient that simplifies unit conversion.

6/ % active substance in the commercial product = cc product per dripper.

CAUTION
@ Consult the local authority for approved herbicides in the country/area and always follow the
application directions.
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Examples of commercial products dosage:
Treflan: 6 / 48 = 0.125 cc*/dripper. Therefore, 1.0 liter of Treflan is enough for 8,000 drippers.
Stomp 330: 6 /33 = 0.182 cc*/dripper. Therefore, 1.0 liter of Stomp 330 is enough for 5,945 drippers.
Alligator 400: 6 / 40 = 0.150 cc*/dripper. Therefore, 1.5 liters of Alligator 400 are enough for 10,000 drippers.
Prowl 400: 6 / 40 = 0.150 cc*/dripper. Therefore, 1.5 liters of Prowl 400 are enough for 10,000 drippers.
*1cc = Tml

NOTE

In cases where the number of drippers per lineal meter of dripperline exceeds 3, the number of
drippers noted for herbicide dosage calculation will still be 3 drippers per meter and not according
to the actual number of drippers.

g EXAMPLE

One (1) hectare with 6,500 meters of dripperlines and dripper spacing of 0.20 meters:
6,500 meters divided by 0.20 meters equals 32,500 drippers per hectare (actual quantity).

Based on the above, as this case has b drippers per lineal meter of irrigation line, i.e., more than
3 drippers/meter, the calculation will be made according to 3 drippers per lineal meter of irrigation line.

Thus, 6,500 meters multiplied by 3 drippers equals 19,500 drippers per hectare (quantity calculated for application).

The dose to be injected will be 19,500 drippers multiplied by the volume in cubic centimeters (cc) per dripper
of the commercial product calculated above, depending on the active ingredient of the said product.

Determining the quantity and frequency of treatments

The number of treatments per season with one of the above-mentioned herbicides should be 1 or 2,
depending on the type of soil, unplanned or induced irrigation interruptions, and duration of the irrigation
and the Nutrigation™ seasons.

In perennial fruit trees, the recommendation is for up to two treatments per season, starting from the
second year of age. The first treatment should be implemented in the first third of the irrigation season.
The second treatment should be implemented when beginning reduction of water applications to the crop
towards the end of the irrigation season.

Young trees are vulnerable to these chemicals. In the case of new plantations and plantations of up to one
year of age, consult Netafim’s Agronomy Division.

In open field crops (seasonal or perennial), it is highly recommended to implement the treatment once a
year. The time for this mandatory treatment is when beginning reduction of water applications to the crop
towards the end of the irrigation season.

Certain crops will require one additional treatment during the irrigation season, because previous
interruptions or reductions of water volume that were carried out increase the potential for root penetration
into drippers.

In the case of sandy soils (more than 70% sand and less than 8% clay), regardless of the type of crop, it
is recommended to execute the herbicide treatment, dividing the application into two injections, each
of which should be half of the dose calculated for a single application. The interval between these two
injections should be two (2) weeks.

For any query, please contact the Agronomy Division at Netafim™.
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When not to use herbicides to prevent root intrusion
The treatment is contraindicated under the following conditions:
When the soill is saturated (due to rain or irrigation).
Near the time of crop planting or sowing and/or when the volume of the roots is very small.
In soilless substrates.
When the relevant authorities prohibit the specific treatment.
When dripperlines are not evenly inserted in the soil.
When dripperlines are covered by a plastic sheet.

Before treatment

Perform the following tests a few days before the scheduled treatment:
Turn the water on for 20 minutes. If puddles appear, the soil is too wet and not suitable for treatment.
Check the dripperlines for leaks and bursts. Repair all defects before the treatment.
In grass, verify that the dripperlines are properly inserted and are not located between the surface of
the soil and the grass carpet.
Verify that the pump and the central controller are in proper working condition.

NOTE
The soil must not be too wet during treatment. If the soil is too wet, it is recommended to partially
dry the soil by postponing an irrigation cycle intended to be performed before the treatment.

g EXAMPLE

Calculate the minimum amount of Stomp 550 plus water required for an injection lasting 20 minutes
in accordance with the dosing unit’s specifications:

Stomp 550 required per dripper 6/55 = 0.11 cc

Total number of drippers in the system to be treated 10,000 drippers

Total required amount of Stomp 10,000 x 0.11 cc = 1,090 cc = 1.09 liters
Dosing unit's flow rate 240 liter/hour

20 minutes = 60/3

2401/h /3 = 80 liters

This dosing unit can supply 80 liters in 20 minutes.

These 80 liters are composed of 78.91 liters of water plus 1.09 liters of Stomp 550.

Treatment procedure
Turn the water on and let it flow until pressure stabilizes.
Fill a clean tank with a volume of water equal to the volume required for an injection lasting 20 minutes
(78.91 liters in the example above).
Immediately add the herbicide to the water in the tank.
Inject the mixture from the tank into the system. If the solution was calculated correctly, the injection
will end in 20 minutes.
Before turning off the system, allow the water to continue flowing through it during the required period
of time (see Advancement time, page 49).

NOTE
Observe the irrigation and injection advancement time (see the dripperlines' Technical Datasheet).
Do not delay or advance the system’s shut down.
After treatment, wait at least 24 hours before the next irrigation cycle.
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PREVENTING CLOGGING IN THE SYSTEM

Treatment summary
e Fill the system until pressure is stable.
e Stage A: Inject the solution for 20 minutes.
* Stage B: Solution is distributed through the system; allow water to continue flowing as per the
advancement times (see the dripperlines' Technical Datasheet and Advancement time, page 49).
* Stage C: Turn off the water. Do not delay water turn-off.
Wait 24 hours before the next irrigation cycle.

System is Injection End of System is turned off
turned on begins injection (End of treatment)
Pressure Stage A Stage B Stage C
builds up in Injection time Distribution Waiting time

the system

See Advancement time, page 49.
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& ACID HAZARD

When not ha