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DRIP IRRIGATION MANAGEMENT

AGRICULTURE !F : ORIA

» System specifications
« Definitions
« Interpreting manufacturers charts
and design descriptions

Drip Irrigation Management -« Application rate

Jeremy Giddings + System Monitoring

Agriculture Victoria * Measure system pressure &
discharge

« Calculate variation

 Drip drainage

« Alternative monitoring methods
* System maintenance

* Flushing

« Chlorine / hydrogen peroxide
~Acid injection -amuuv-zVom

URERS e

Peter Henry
Netafim Australia

DEFINITIONS DRIP SYSTEM DEFINITIONS

EMITTER TYPES SPECIFICATIONS

. Onjlme d'rlppers « Nominal flow rate for NPC drippers
* In-line drippers

« Non pressure compensating drippers
(NPC)

» Pressure compensating drippers (PC)
» Non drain (non leak) drippers (ND)
« Anti suck back drippers (AS)
* Root intrusion protection

mmcuuunzVom;
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mmcuuunzVon.

Nominal flow rate for non-PC drippers

FLOW RATE (L/H.) VS. PRESSURE (BAR)

12010, 16009, 16010, 20010 - 0.9 and 1.0 mm. wall thickness drigferiines 1 O kP

| n2 o 06 08 [ 15 2 25 0
10 046 [ 078 090 100 121 139 155 160
20 092 120 157 120 200 203 279 EXH 330
30 150 T8¢ 2% 270 300 365 48 466 509

o ow ate 3t 10 bar presare
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DRIP SYSTEM DEFINITIONS

SPECIFICATIONS

Nominal flow rate

* Spec. sheet exercise

uamuuun:Vam
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DRIP SYSTEM DEFINITIONS

SPECIFICATIONS

Nominal flow rate

» Spec. sheet exercise
» Application rate (mm/h)

-

uRERhen

Drip specifications — PC drippers

—> DRIPPERS TECHNICAL DATA

now |womowo  |warenoassacesomensions [sumarion [consrawr | ponenrs | sscoumenoeo
RATE: | PACSSURE | WIDTWDEPTRAENGTH o FiraATion
O | Raneeman oo faw | x e
MmcuuunzVon.
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1.3 Activity 1: Understand specification sheets and ordering parts
Work hrough the following questions by referring to Figures 1a and 1b: Aries Inlegral Dripper
specification sheel

What is the wall thickness of Dripperiine model 160097

What are the 3 nominal flow rates available for 16009 m& 0

Wihat would be the joiner size required for 150037 mm

What would be the clamp size required for 160097 lﬁ mm

Using the table below. defermine the number of colls of dripperline 16009 s
requirdtoigal a2 ha vieard wh 274 m row spangs_______

,650 x 2 + 500 = 15 coils

Table 3: Dripline length required k. 1 ha at various row spacings

o oa owon

Row spacing (m) Approx. dripline length for 1 ha (m)
335 (11m) 2986
300 (101) 3334
27491 3650
244(37) 4099

Page 8
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APPLICATION RATE

» On design as full cover equivalent

= Discharge (L/hr) x lateral number
Emitter spacing (m) x row spacing (m)

Eg. 2 laterals of 2 L/hr drippers, at 0.5 m emitter
spacings and 6 m rows

=2x2
0.5x6.0

=1.33 mm/hr

unlRfGeo
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1.5 Activity 2: Calculate mean application rate MAR)

Worked examole
Dripper discharge 20Uh
Dripper spacing 05m
Row width 3om
Driplines (atesals) = 1
per row
Meandpplicatonfiste ) = 20%1
056x30
- 1
= 13mmm

1.3 mm s appied in 1 hou

D¢ your g your System
(doied lines) ino the equaiion below.
Mean Application Rate (mm) =

dripper discharge (Lih) * lateral number

... emitter spacing (m) * ... row 3pacing (m)

Page 9
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13 14
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Application rates (mm/h)

’ Emitter spacing (m)
(L) 02 03 04 05 06 0.75
07 147 078 058 047 039 031
1 167 141 083 067 056 0.44
16 267 178 133 107 089 071
23 383 256 192 153 128 102
3 5.00 333 250 200 167 133
35 583 389 292 233 194 156

Row spacing 6.0m x 2 laterals

Page 10
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15 16

Design description Trend towards lower application rates

Page 12

Miscihaadwarkar2.om, Filtratians7.0m, in-Fioid oases=3 om

Following losses have beon sllow ed for in the calculaiion of the pump TOH: Suction Line=3.0m nm:um‘“v

umuumvn..

uRERhen unlRfGeo

17 18

UNCLASSIFIED 3



UNCLASSIFIED

DRIP SYSTEM DEFINITIONS

MAXIMUM NUMBER OF SHIFTS

SPECIFICATIONS

* Nominal flow rate

* Spec. sheet exercise

* Application rate (mm/h)

» Maximum number of shifts

uamuuun:Vam
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MAXIMUM NUMBER OF SHIFTS

2. Max. no. shifts/d = Max. hrs pumping avail. (hr)

Hours req. per day (from 1.)

= 2 shifts

uamuuun:Vam

unREREH e
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Application rate & peak demand determines
shift number

IRRIGATION SYSTEM DETAILS

DRIPLINE: 20ND Dripine (minimum I 17, 4mm)

SPECIFIGATION: 1 LPH @ 0.65m Emior Spacing
(DR 2452 Lghn)
2 Laterals po row

SYSTEM: 184N Systam
ROW SPACING: 74m
TREE SPACING; 3m

RATE: 0703
PEAK APPLICATION RATE:  13.0minDay In 13,5hws
M. EMITTER PRESSURE: 12

-

uRERhen
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EXAMPLE

Max daily water use =12 mm/d

Application rate =1.3 mm/hr

Max. hrs pumping avail. = 18 hr/d (25% downtime)

1. Hours req./day = max. daily water req. (mm/d)
Application rate (mm/hr)

=12 mm/day
1.3 mm/hr

=9.2 hr/d

lﬂmcuuuleotu
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Activity 10: Calculate maximum number of shifts
Use your system application rate and your chesen maximum number of pumping hours to
calculate the maximum number of shifts that can be run from your pump.

For example, if your maximum daily crop water use was 12 mm/day

Step 1. Hours req. per day = 12 mm/day (frompage 12) = .........
vveveee Applic. rate (mm/h)  (from Activity 2 on page 9)

Step 2. Max. no. shifts per day = 18 (max. no. pumping hrs) =

(hours required per day)  (from Step 1 above)

This is the maximum number of shifts you can safely run from your pump. It is a ‘design
calculation’ and is unrelated to scheduling and does not suggest you should run this number of
shifts each day.

Page 26
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Irrigation drainage plans (IDPs)

Soil Profile Description
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BENEFITS OF SOIL SURVEYS IN THE
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& © o+ « Assist with irrigation management
« Locate soil moisture monitoring tool with confidence
& @ « Isolate or avoid drainage problems

?me. < Provide answers to poor crop performance
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Suitable crop selection
Variety and rootstock selection
Produce even growth, maturity, yield and quality throughout a

« Cost of soil survey vs system up-grade
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Summary

« Many soil maps exist ‘somewhere’

« Simple to understand

* Worth reviewing

 Soil variability in wet years

* Re-developing or replacing dripline?

— r—
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Topsoil depths
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.Gn.cmmvom To achieve efficient
water use and
healthy crops:
Irrigation scheduling « Apply water evenly
r..!'.:;.j"‘ MMGULWIEVOIA

Dripper uniformity To achieve efficient
water use and
healthy crops:

Dripper Application
Rate (Lihrivine)

* Apply water evenly

: * Apply no more than the soil can hold
- RIGHT AMOUNT

s mmcu\.rualvoua el mmcouun:VouA
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To achieve efficient
water use and
healthy crops:

* Apply water evenly

* Apply no more than the soil can hold
- RIGHT AMOUNT

* Apply water at the RIGHT TIME

unlw\.rultv:;-a P umwuun:vulA
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District weather stations
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Standard crop coefficient curve

-

i

intial 1 cup development ; mid-season : late
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Private weather stations

-
ICR\CIJLIUIEVOHA
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Climate based scheduling

« Evapotranspiration (ETo) figures represent daily
water use (mm) of a healthy, uniform, actively
growing crop completely covering the ground (eg.
grass, lucerne)

« Almond crops do not have full ground cover

« Reduce the ETo by the crop's percentage ground
cover (CROP COEFFICIENT - Kc)

ICR\CIJLIUIEVOHA

uRERSH e
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Climate based scheduling

« Estimate crop water use

Etc = Eto x Kc

/LS

" Crop coefficient
Estimated crop Reference crop WU P
water use - from weather
station

«muu.sva-.

unlRfGeo
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Climate based scheduling

» Almonds in October cover approx. 65% of the ground
(crop coefficient = 0.65).

* Av.ETo in October is 5.8

« Crop water use = 5.8 x 0.65 = 3.8 mm/day

« Almonds in December crop coefficient= 0.9

* Av. EToin Decemberis 8.6
* Vine water use = 8.6 x 0.9 = 7.8 mm/day

mwu’unlvom.u

URERS e

DECEMBER - GRAPEVINES - RAW = 30 mm (Date: 10th December)
WATER USE] IRRIGATION
DATE ACTUALET |CROP COEFFICIENT|  (mm) DEFICIT
(@) (b) (@Xb) (mm) (mm)
1 8 0.5 4.0 26.0
2 8.4 0.5 4.2 21.8
3
4
5
6
7
8
9
10

unRERS e

DECEMBER - GRAPEVINES - RAW = 30 mm (Date: 10th December)
WATER USE] IRRIGATION
DATE | ACTUALET |CROP COEFFICIENT|  (mm)
@ (b) (aXb) (mm) (mm)

1 8 0.5 4.0 26.0

2 8.4 0.5 4.2 21.8

3 8.7 0.5 4.4 17.5

4 9.1 0.5 4.6 12.9

5 10.1 0.5 5.1 7.9

6 10.5 0.5 5.3 2.6

7 8.9 0.5 4.5 0 30

8 8.4 0.5 4.2 25.8

9 8 0.5 4.0 21.8

10 8.2 0.5 4.1 17.7

uRERG e

DECEMBER - GRAPEVINES - RAW = 30 mm (Date: 10th D )

30mm APPLIED 30th NOVEMBER, PROFILE FULL
WATER USE|[CUMULATIVE| IRRIGATION

DATE ACTUAL ET  |CROP COEFFICIENT|  (mm) DEFICIT
(a) (b) (@aXb) (mm) (mm)

8 0.5 4.0 26.0

© NGO AWN =

a
o

[EEN
| IS

DECEMBER - GRAPEVINES - RAW = 30 mm (Date: 10th December)
WATER USE|[CUMULATIVE| IRRIGATION
DATE ACTUALET |CROP COEFFICIENT|  (mm) DEFICIT
(@) (b) (axb) (mm) (mm)
1 8 0.5 4.0 26.0
2 8.4 0.5 4.2 21.8
3 8.7 0.5 4.4 17.5
4 9.1 0.5 4.6 12.9
5 10.1 0.5 5.1 7.9
6 10.5 0.5 5.3 2.6
7 8.9 0.5 4.5 0
8
9
10

DECEMBER - GRAPEVINES - RAW = 30 mm (Date: 10th December)
| WATER USE[CUMULATIVE| IRRIGATION
DATE | ACTUALET [CROP COEFFICIENT|  (mm)
(@ (b) (axb) (mm) (mm)
1 8 0.5 4.0 26.0
2 8.4 0.5 4.2 21.8
3 8.7 0.5 4.4 17.5
4 9.1 0.5 4.6 12.9
5 10.1 0.5 5.1 7.9
6 10.5 0.5 5.3 2.6
7 8.9 0.5 4.5 0 30
8 8.4 0.5 4.2 25.8
9 8 0.5 4.0 21.8
10 8.2 0.5 4.1 17.7

unRfRGeo
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DECEMBER - GRAPEVINES - RAW = 30 mm (Date: 10th December)

WATER USE[CUMULATIVE| IRRIGATION |
DATE ACTUAL ET CROP COEFFICIENT (mm) DEFICIT
(@) (b) (@Xb) (mm) (mm)
1 8 0.5 4.0 26.0
2 8.4 0.5 4.2 21.8
3 8.7 0.5 4.4 17.5
4 9.1 0.5 4.6 12.9
5 10.1 0.5 5.1 7.9
6 10.5 0.5 5.3 26
7 8.9 0.5 4.5 0 30
8 8.4 0.5 4.2 25.8
9 8 0.5 4.0 21.8
10 8.2 0.5 4.1 17.7
11 | Av.FoRDEC=8s6 0.5 4.3 13.4
12 8.6 0.5 4.3 9.1
13 8.6 0.5 4.3 4.8
14 8.6 0.5 4.3 0.5 30 REQUIRED
15 8.6 0.5 4.3 25.7
16 8.6 0.5 4.3 21.4
o7 8.6 0.5 43 h

unRERSHen
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Weekly notices

Evapousnspiration (Etol for the last 7 days was 48 mm (6-12 Jan) at Robinvale.

For 1.08, this
vimter .1 mm for this paried. This is 7.8 previous
ek ¥ your property.

Cumulative E1 for the next 7 days is forecast to be 50.2 mm (1an 13-18), which relates
to an approximate water requirement of 80 mm,
Thesa figures are approximate only and should be adjusted based on variety, Grop load

For contact

rigation@a EriculIuEic.80v.aU

AGRICULTURE ORIA

https://australianalmonds.com.au/topic/irrigation
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IrriSAT
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IrriSAT — a source of crop coefficients

Crop Growth - via Sentinel 2& Landsat8 /7 (I
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https://australianalmonds.com.au/topic/irrigation
https://australianalmonds.com.au/topic/irrigation
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, Crop Growth - via Sentinel 2 & Landsat8/7 Edit o
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IrriSAT — scheduling potential

Rett Poset Fiska Capacity
75 mm omm

Today’s Soil Water Deficit
+26.67 mm

P ] wmcuuuntvom
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Aspects to consider when selecting a sensor

« After sales service and agronomy
» Data presentation

s, lﬁl‘wl.ﬂlltvol.l

RS hen

29

UNCLASSIFIED

5/09/2025

T ess T
IrriSAT — forecasting ETo
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IrriSAT - crop variation
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Aspects to consider when selecting a sensor

After sales service and agronomy
» Data presentation and integration

Case studies / examples / history
+ Data delivery / time input available

Sok Maistare mm

mmc\luulltvuwu

unRiRGHen URERS e
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Controlled
Moisture Zone
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High tech. scheduling tools

» Continuously logged capacitance probes
(EnviroSCAN, Green Brain, AquaCheck)

* Neutron Probe
* Gypsum block
* Plant based sensors

(Dendrometers, sap flow sensors, psychrometers, canopy temperatures)

* Remote sensing (satellites/drones)

*Higher accuracy, greater cost

m.cuuu.svm.

uRERhen unlRfGeo
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EnviroSCAN PROBE DESIGN

ENVIROSCAN

Solar panel ——————

ACCESS TUBE
Data Logger

SENSOR

a
10 ¢cm

SENSOR

Probe-cap  Cable - up to ELECTRODES
500 metres
from logger SoiL

SENSOR
at

20 cm

SENSOR
al
30 cm

‘
{
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. ” I 4 — RAMDRIP - Probe 1'-10.0cm 2t — RAMORIP - Probe 1'-200cm 3: —— RAMDRIP - Probe'-40.0cm 4 — RAMDRIP - Probe 1"~ 70.0 cm
Drylng Cycle On Ioamy Sand ln RAMDRIP - Probe 1'- 100.0cm 6: — RAMDRIP - Probe '~ 150.0 cm
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L2 Increase in daily water use
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Slowing of daily water use
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SUMMED GRAPH
(10, 20, 40, 70, 100cm)
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Neutron probe
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Setting refill points

SUSRIAT 4 AIITAC a1
-

—

URERS e

45

Split level & summed graphs
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Gypsum block

LN

U

unRiRGHen

Gypsum blocks

+ Can be slow to respond

+ Soil water tension data is supported by industry soils
data. E.g. drying before harvest

« More instant, understandable results

—

RS HHeD
53
Dendrometer data
R DGR
unRERen
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G Dot

umcuuul:Vum.
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Plant based scheduling - dendrometer

umcuuul:Vum.
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Sap flow sensors

Heater

of Sap Flow

nm:uuulﬁVnmA
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140

120 4 Decline in Peak Sap Flow Irrigation Recovery

100 A
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Sap Flow (cm” hr’)
5 3

n
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Day 1 Day 3 Day 5 Day 7
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Data integration

+ Soil moisture

TTIT T + Soil oxygen
AT -
T . S
i | V) dendrometer
s s s s o= = o< o Fruit dendrometer

» Sap flow
< VPD
ﬁ?lcuul‘ﬂ‘v@?l!
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Soil moisture monitoring observations

» Day vs night

* Gypsum application
« Effective rainfall

+ Ignoring graph

nmcuuunsvouu
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Soil moisture, rainfall and irrigation events
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DAY vs NIGHT IRRIGATIONS

4 — ViASH - Frobe 1100 cm & — WASH - Proba 1'- 300 cm - WASH - Brobm 1~ S0 em & — WASH - Erobe 11 800 cm
5 VeASH - Probe 1 1100 Em.

Coavar (ot
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DAYTIME IRRIGATIONS DID NOT
REACH 80cm SENSOR
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[ 50 mm APPLICATIONS |
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DAY TIME IRRIGATIONS 30% LESS EFFECTIVE,
MEANING THE FOLLOWING IRRIGATIONS MUST
BECOME MORE FREQUENT
acmig JLruncvom
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EFFECTIVE RAINFALL
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Need to monitor daily irrigations?

PR
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e N
SOIL MANAGEMENT — GYPSUM APPLICATION
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Rainfall moit
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Jeremy Giddings

Agriculture Victoria

0427 102285
jeremy.giddings@agriculture.vic.gov.au

Peter Henry

Netafim Australia

0408 502231
peter.henry@netafim.com
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DRIP SYSTEM MAINTENANCE

*Flushing
*Sanitation
* Chlorine
* Hydrogen peroxide
+ Acid injection

U R en

Flushing order

FLUSHING MANIFOLD /.
SUBMAIN

-

UNRERS e

5/09/2025

Relative soil particle sizes

ST ‘:Y
; |f:r\lﬁslb'e at
Micron () (1,000 = 1mm ) . . -
0 1000 2000 3000 4000 5000
@ 130 micron
mm:uuunianA

RS en

Flushing frequency

+ Historically not often
enough

+ Water quality & visual

inspection of

discharge determines

frequency

RS eD
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Cut and inspect emitters Flushing velocity (water speed)

* |s adequate velocity achieved ?

» Water speed influenced by number of
laterals open

—

U R en RS en

Pipe size Flow rate required
Drip manufacturer |Drip model [Ilﬁnm) (Limin) to achieve
0.5 m/sec

Netafim Dripnet PC AS 12 108 28
Rivulis D2000/ Hydrogal / DSODOPCIAS {  [13.8 45
HydroPC 16

Toro 18mm Drip-in Classic 14 48
Netafim Aries HWD / UniRam AS 16/ Dripnet | 14.2 48
PCAS 16
Rivulis ! I3
gE Ney 154 56
Netafim T AT PV Er T O A2 175 72
Dripnet PG AS 20
s R2000 / GR dripiine / NGR / D4500
ul RSD00PC
Rivuls D200/ Hydrogol /DS000PCIAS 178 |73
HydroPC 20
Toro 20mm Drip-in Ciassic 1 76
Netafim UniRam AS 23/ Dripnet PCAS 23 |apa Toz
Rivulis. D200/ DSOCOPCIAS
Toro Neptune PC
Netafim Typhoon Plus 25 1.7
Page 19
Rivulis. D5000PC
- o -

R eD

IRRIGATION DATA TABLE
Description un

Almonds

in-Line Drip
Unwam CNL 20012 & 23010
13.00

1.60

Worked example of flushing velocity for Toro Neptune PC (ID 15.4mm) 3 a1
2

For Neptune PC (ID 15.4mm) from Table 8, the flow rate cannot be less than 5.6 L/min |‘2“D°u
1o be sure of achieving a flushing velocity of 0.5 m/s. vigatlon Gyce Days i

uration of one Operation Hrs .88
1D iny: mbor of n o 2

No. of laterals open: 1. Discharge (L/min): 15.5 umber o ST Lo S
ily Duration Hra 7%

|No. of laterals open: 2. Discharge (L/min): 10.1

w v
ainling Fi

No. of laterals open: 4. Discharge (L/min): 5.8

Max Numbor of Lator,

Un

In this situation 4 laterals can only be opened at any one time. — T
DRI Pump Station Station
M aximum Discharge Required LEL) 4580.0 3600.0
[Maximam Discherge Raquired s fFicE) To00 0
Roquired P 51.0 57.0
Required ¥ pi pix]
Page 20 Assumad W, 5o S5

Following 1085e3 Nava baan ailow ed for in (he caiculation of (e pump TDA. Suction Line=3.0m,

Misciheadworks=2.0m, Filtrations7.0m , in-Field losses=2.0m
AGRICULTURE A A

UNRERS e RS eD
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Need to increase flushing velocity?

U R en

13

UNRERS e R eD

15 16

SYSTEM SANITATION Biofilm development

1. Chlorine
2. Hydrogen peroxide

Both control organic matter

Becoming a more common
practice

.n..:..umvm.

UNRERS e RS eD
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. Chlorination
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Calculating injection rate

(intermittent treatment)

+ Traditional chemical used for sanitation
» Purchase for short term use only
* 10-15 mg/L (ppm) injected
» 0.5-2 mg/L detectable at end of system
(intermittent treatment)
— Sodium hypochlorite 12.5% (liquid)
— Calcium hypochlorite 65% (solid)

U R en

19

Calculating chlorine injection rate

= Sys flow rate (L/s) x Req. conc. (mg/L) x 0.36
Active ingredient %

=80 L/s x 10 mg/L x 0.36
12.5

=23L/h

Rule of thumb: 1-1.5 L/hr per Hectare to be irrigated

(for systems with an application rate approx. 1 mm/h)

- ulc:nulllcVnnu

UNRERS e
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Chlorination to reduce dripper output variation

NN LAT

i
HI| " piehiorine ) Post-Chiarine ]
H
i
£

WS

ulc:nulllcVnnu

UNRERS e

NEED TO KNOW THREE THINGS

1. System (shift) flow rate (e.g. 80 L/s, from system
design or flow meter)

2. Concentration of active ingredient
- e.g. 12.5% liquid chlorine

3. Concentration of peroxide required for injection
- Usually 10 mg/L (ppm) for intermittent treatment

URERG MeD
3.4 Ackivity 6: Caicuiate chiorins injection rats
Calctte P —— uing 125%
vectng a1 10 m. (g

Inecion ke (L)

Syt ot e R esecenatin ot 150,98

e eezeosnn’e

Exarnio for s i 80 s

= Blinec = 10mal =0.36

125

- 2um
ook
s

o mscewmam
h 128
Un chemica

A k.o Pt whan ocking 0 fect 10/ 115 UN o ach gt
hectre e et (Ll Choc e e o rumt

L ahemical (caktsted stowe) + ra= unra Page 22
NE. s msumest your design sysem fw e erenee. Yeu shoukd confr his esing youe
et s

.....:..u...-vm.
unERSeD

2. Hydrogen peroxide

* Is VERY corrosive — safety procedures needed

» Stronger oxidising agent than chlorine

« Effective in high pH (Darling River)

» Can be stored long term, but separately in
shade

» Can be used by organic growers**

« Various concentrations available — 35 or 50%
recommended

 Test strips available

» 30-50 mg/L injected; 8-10 mg/L detectable at

end of system (test strips) v

RS eD



Calculating injection rate

(intermittent treatment)

5/09/2025

What does 18 L/h mean?

Same calculation as chlorine

= Sys flow rate (L/s) x Req. conc. (mg/L) x 0.36
Active ingredient %

=80 L/s x 30 mg/L x 0.36
50

=17.3 (say 18) L/h
Page 23
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38 Acth infection rate
Calcua P e cgun porTais 0o i o iigation systoms, assuing it you
e i 50 o o et e, g a 30 ey L {ppm).

ectun rate (b

 Srstem o e sl Reuared sonsentraln (010,36
A "

Examui o sy i o6 50 Lo

_ BLser sa0mg w036
:«

=17 3uss L

sha

o (eemel 03
w

U ehericai

A ke ot thmb o haricurs when oking 12 ifec 30 L s 0.5 L orsach rgated
ecsare i e shi Lha Crock s oot s

Page 23
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Calculating continuous injection rate

Same calculation
Peroxide injection rate (L/h)

= Sys flow rate (L/s) x Req. conc. (mg/L) x 0.36
Active ingredient %

=80L/s x2mg/L x0.36

50
=12Lh Page 24
U e

29 30

26

» This is an injection rate
* Flush the system if dirty

« If injector pumps 1,000 L/hr, add 18 L of peroxide to 922 L
water and inject for 1 hour

« Determine that peroxide has reached the furthest point
(test strips)

* Leave in system overnight

* Flush again

RS en

Sanitation (cont.)

Important to inject correct amount of chemical
TOO MUCH

» Corrosion of low-grade stainless-steel
components; eg solenoids

« Effects diaphragm of older drippers
* Waste of money

TOO LITTLE

« Ineffective sanitation

- ulc:nulllcVnnu

R eD

Continuousyinjection - mobile

RS eD
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Continuous injection - permanent Continuous injection

« Becoming popular for larger systems

» Must be professionally designed

» Generally using peroxide rather than chlorine
« Typically injecting 2-5 ppm

« Fertigation / peroxide interaction?

—

woncrunfoms

U R en RS en

31 32

Filtration issues prior to continuously injecting
peroxide

i
Peroxide Injection rates S NETAFIM® (il

Injection spreadsheets available

+ Utilising 50% concentration
Peroxide injection rates L/H N

= Injection concentration

Area Required Peroxide concentration ppm

Hect..
—,— + Periodic inj.-30 - 50 ppm
ICEINN | MU RSN | O A TS 3.5
e A + Continuous inj.-2 - 5 ppm
T I T
177 353 1053 17.66 3531

+ Make sure injection system
530 | 1 | a8 | 7eas | 1a | mam | smee components are compatible

|§‘5§5§
&
g I+
£
H
i
i
B
I
B
#

+ Seek professional help

Based on 1mm/h system

— Senurun Wons

UNRERS e R eD

33 34

Filters following peroxide program

Emitters before and after peroxide injection

sencurun Wifons 2 corun Ffons

35 36
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Bryozoa on disc filter

|
mw“““%‘“
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Fertiliser residue

U R en

ACID INJECTION

RS en

Acid titration

» Used to dissolve mineral deposits
» Rarely used in Mallee. Possible use in;
« Error in fertiliser mixing / poor cleaning
« Groundwater
« Certain water sources (Lake Cullulleraine, upper
Darling River)
+ Carryout acid titration to drop water to pH 2 — 4
(usually pH 3)
« Different types of acid
— Organic
— Mineral
+ Observe OH & S issues

uﬂ:nuulcVnmA

UNRERS e

Calculating acid injection rate — small system

Example
System flow rate 18 L/s
Titration found 0.2 ml/L needed to drop pH to 3

0.2x18L/sx3.6 =13 L/h
Adjust for injection time (eg 15 min)

13L/hx15 =33L(say5L)
60

— R—

UNRERS e

®

Page 25
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If injector pumps 1,000 L/hr, and acid
is to be injected r:‘o)r 15 minutes (1/4
r);

Ya full tank 250 L (15 minutes worth)

245 L water, 5 L acid
Always add acid to water

— R—

RS eD
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Peroxide & acid program to reduce flow variation

49

51

3.8 Activity 10: Calculate acid injection rate
Use the results of the acid titration and your system flow rate to determine the amount of acid to
inject.

1. Required acid injection rate (L/h) = titration acid level (ml) x system flow rate (L/s) x 3.6

2. Required quantity of acid = Injection rate (L/h from above) x injection time (mins)
60

Page 25

mm:uuunianA

U R en

CONCLUSION

» Use the right chemical for the problem

» Record system flow rate before and after maintenance
program to determine effectiveness

*+ Local contractors may be available to carryout chlorine
and acid injection

+ Observe OH & S issues
» Correct container disposal

uﬂ:nuulﬁVaﬂu

UNRERS e

Dripper No. Nitric
No. | Treatment | Peroxide | Acid

1 27 24 23

2 25 25 23

3 2.4 24 2.3

4 24 2.6 23

5 23 25 2.3

3 25 24 23

7 2.9 25 23

8 2.6 24 23

9 2.8 26 23

10 2.2 25 2.3
11 24 2.5 23
12 E 23 24
13 2.6 2.5 23
Sum 333 227 30
Average 2.56 2.52 2.31
VAI:M%IDH 15.38 8.43 213

RS Mo
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Peter Henry

Netafim Australia

0408 502231
peter.henry@netafim.com

Jeremy Giddings

Agriculture Victoria

0427 102285
jeremy.giddings@agriculture.vic.gov.au

R eD
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Monitoring drip irrigation systems

1. Conventional drip monitoring

1. Conventional method of
monitoring performance

2. Drip drainage
3. Alternative monitoring
methods

*Pressure (kPa)
*Dripper flow rate (L/hr)
*Calculate variation

*Compare results to
manufacturers charts and
design description

e,

unRiRGHen URERS e

—

Measuring drip pressure and discharge Measuring micro pressure and discharge

Pressure Discharge

— 2N

unREREH e uRERSH e

—

Pressure & discharge variation

* Measure
« Extremities of system

laterals (dripline)

Emitter 4

Emitter 3

Emitter 8

-

uRERhen unlRfGeo
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Pressure & discharge variation

mlin 36 seconds

Discharge 2 | Discharge 3

* Where? « 100
« Extremities of system
« High and low points
* Weak area
*« When?
* new system
« after maintenance program such as chlorination
* Measure pressure and flow at the same location

e o] =

MBI

o] ®

Page 14

uamuuun:Vam mmcuuuleotu
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IRRIG A ATA TABLE
2.4 Activity 4: Calculate your pressure and discharge variation [Cro| Amongs Aimaongs | Pistachio
Ender your data collecied in he fieb in the folowing table. Follow the instructices n the e/t hard columnto defermine your pressire. end irrigation Area (Net)
; dcharge varaton

|Discharge (Lr)
[Eraitar Pressures (KPa) Valume {mi in 36 sec » 100) i Tn-Line Diig
8 + Emitter Typo Uniram GNL 20012 & 23010
! Minimum Emitier Presaure [ 00
2 1.60
] [XT]
n 738
cl 0
0 72,00
T ]
0
g
Firstly add up all the pressures. | Total pressre Total discherpe =
and sischargs

cdate s aversge pressure

To caicaae
and discharge rats chace the otals | — Tetsipevasire

o o s s | Averoge = — LISy srnes Lo e
[T cacuat i Wi, seisc Stage 78 Stage 3 Narth
| 3 St g Micximum Max =+ Min M+ Min Pump Statien
Minimum and drada the resdt by bwa. MG = - Moot =
Tarer
T e e e sra
i Tamine ot vide s T
Moo RN o MRIO L | M e s
ome Rundrad 10 9 Pecanige st <2 10% N =
Followng fo330s Rave baen allow ed for In the caiculation of the pum p TDH: Suction Lines3 0m.
Page 15 Miscivendworks=2.0m , Filtration=7.0m , in-Flokt faz3e8=2.0m -
AGRICULTURE FORIA ORIA
¥
unRERHHen unRERen

EMITTER PRESSURES

Why measure PC dripper operating pressure?

< Are they operating within acceptable limits (50 - 400kPa)?
« Are DNL’s an option?

Totals = 749 26.75

« Is adequate flushing possible?
To caciatothoavarage prssuro and ow o . . -
AVERAGE = | e e by i ot 83.2 30 « Does excessive pressure exist? — energy efficiency
Tocalat theMidpeint soect and ac
MIDPOINT = ‘together the Maximum and Minimum and divide 85.0 29
the result by two
VARIATION % = |  the Mdpoint, divide this by the Muu;.u and 17.6 43

multiply by one hundred (o get a Percentage

mmcuunu:VonA

uRERhen unlRfGeo
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Almond Irrigation Best Practice Management Project

PC drippers operating within range?

g P

Almond Irrigatio ¢ Managemen®

s OPERATING RANGE m—

litres per hour

Pressure-compensated

10
0.0
5 10 15 35-40 metres
5 5 - Pe
° il e 350-400 kP2 0 Project \%\mplmu(m @ information
Summary and Evaluation ] =
Results Tool Resources
MMCHLTUQEVDMA VOIIA
R Hen unRERen

13 14

Enter your own data

Variation in Flow (+%)

40%
35%

30%

Figure 1 Range of flow variation found in Almand Industry Audit

https://australianalmonds.com.au/

uamuuun:Vam
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15 16
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Dripper uniformity online calculator

Dripper Application
Rate (Lihrivine)

Drip line
Iaterals -300m

Roinbuso Lhbabbiusbd =nis

mmcuunu:VonA

uRERhen unlRfGeo

17 18
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2. System drainage (drainout)

unRiRGHen

System Drainage

23

Retrofit

LOwW

MIN DRAIN |

MOD DRAIN

unREREH e

+ Break collectors at 1.5m intervals

uRERhen

UNCLASSIFIED 5/09/2025
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‘l NETAFIM™

mmcuunu:VonA

System Drainage o NETAFIM®

REF.

- Nomal imigation

lﬂmcuuuleotu

URERS e

20

- Add CNL drip tube

lﬂmcuuuleotu

uRERSH e

22

Retrofit 4 NETARM

+ Add sustaining/slave valve to hold back 3m

umuumva..

unlRfGeo

24
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‘l NETAFIM™

Retrofit

4 NETAFIM™
® Redesign ¢
=
\ ——
\ - Add DNL o hold back 4™
-Lateral non-retum valves ne——
. 50
. s fons P—
R Hen unRERen

Modify design to minimise drainage Measuring system drainage

p—— 2N

unREREH e uRERSH e

27 28

—

Modify design to minimise drainage

B e ]
= e

-

uRERhen unlRfGeo

29 30
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3. Alternative monitoring methods

* Flow meters
+ Satellite imagery — uniformity?
* In-line sensors — water delivery

mn«:uunu:ﬁonn

uRERhen

35

Drainage Measurement Row 128

Drainage ml

7B 9 10 11 12 13 18 15 ¥ 17 1949
500
2000

Catch Can number

———Drainage 2.3 /H == Drainage 1.61/H

mmcuuunzVo-u

URERS e
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Minimising drp system drainage

Agriculture Victoria fact sheet:

https://australianalmonds.com.au/topic/irrigation

somcurumSgtons
'lonu

uRERSH e

34

Using flow meters

umuuun:?an.

unlRfGeo
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Satellite imagery - IrriSAT Satellite imagery - Ceres Imaging

https://irrisat.app/

p—— 2N

unRiRGHen URERS e

37 38

—

Satellite imagery - Aerobotics In-line sensors - Phytech

Sk
MOISTURE PROBE

p—— 2N

unREREH e uRERSH e
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e .
o . Over Imigation .
— —
uRERheo uRERheo
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In-line sensors - Greenbrain In-line sensors - Mait Industries

R N

unRiRGHen URERS e
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Take home messages

» Good irrigation management assumes uniform water
application

« Drip drainage starting to be considered

» Conventional and modern methods of determining
variability and system performance exist.

R N

unREREH e

46
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