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Drip Irrigation Management
Jeremy Giddings

Agriculture Victoria 

Peter Henry
Netafim Australia
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DRIP IRRIGATION MANAGEMENT

• System specifications
• Definitions

• Interpreting manufacturers charts 
and design descriptions

• Application rate

• System Monitoring 
• Measure system pressure & 

discharge

• Calculate variation

• Drip drainage

• Alternative monitoring methods

• System maintenance
• Flushing

• Chlorine / hydrogen peroxide

• Acid injection
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DEFINITIONS

EMITTER TYPES

• On-line 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
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DRIP SYSTEM DEFINITIONS

SPECIFICATIONS

• Nominal flow rate for NPC drippers

UNCLASSIFIED

UNCLASSIFIED
OFFICIAL

OFFICIAL

Page 6 Page 7

UNCLASSIFIED

UNCLASSIFIED
OFFICIAL

OFFICIAL

100 kPa

Nominal flow rate for non-PC drippers

1 2

3 4

5 6



5/09/2025

2

UNCLASSIFIED

UNCLASSIFIED

UNCLASSIFIED

UNCLASSIFIED
OFFICIAL

OFFICIAL

Both 2 L /Hr drippers
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Drip specifications – PC drippers
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DRIP SYSTEM DEFINITIONS

SPECIFICATIONS

• Nominal flow rate

• Spec. sheet exercise
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0.9
1.0,2.0,3.0

14
16

3,650 × 2 ÷ 500 = 15 coils
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DRIP SYSTEM DEFINITIONS

SPECIFICATIONS

• Nominal flow rate

• Spec. sheet exercise

• Application rate (mm/h)
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• 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

=  2 x 2

  0.5 x 6.0

= 1.33 mm/hr

APPLICATION RATE
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Application rates (mm/h)
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Design description
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Trend towards lower application rates
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DRIP SYSTEM DEFINITIONS

SPECIFICATIONS

• Nominal flow rate

• Spec. sheet exercise

• Application rate (mm/h)

• Maximum number of shifts
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MAXIMUM NUMBER OF SHIFTS

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
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MAXIMUM NUMBER OF SHIFTS

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

      Hours req. per day (from 1.)

         = 18 hr

          9.2 hr/d

         = 1.9

         = 2 shifts
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Application rate & peak demand determines 

shift number
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Irrigation drainage plans (IDPs)
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BENEFITS OF SOIL SURVEYS IN THE 

MALLEE

• Suitable crop selection

• Variety and rootstock selection

• Produce even growth, maturity, yield and quality throughout a 
patch

• Assist with irrigation management

• Locate soil moisture monitoring tool with confidence

• Isolate or avoid drainage problems

• Provide answers to poor crop performance

• Cost of soil survey vs system up-grade
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IN C.

A0 033161L

Block 270
Coomealla

Scale: 1:3,500
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ORTHOPHOTO:
February 2000
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SOIL PITS

Pit Number12
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IIB  -Calcrete rubble, 30-60%
          calcrete fragments
IIIC -Calcrete rubble, >60% 
           calcrete fragments

IIS

I    -Fine carbonate in clay

IIIA -Fine carbonate in sandy 
          loam to clay loam,<30% 
           calcrete fragments

IV  -Fine carbonate in sand

N - Nil

S  - Slight

H - High

M - Medium

Carbonate Reaction
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Soil Texture
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Carbonate Reaction
Soil Texture

Carbonate Class

In order of increasing clay 
content:
SL - Sandy Loam
LSCL-Light Sandy Clay Loam
SCL - Sandy Clay Loam
CL - Clay Loam
SC - Sandy Loam
LC - Light Clay
LMC - Light Medium Clay
MC - Medium Clay
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RAW

Topsoil
RAW
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Deep Sandy Loams
(High RAW)

Gravel
(Low RAW)

Heavy Clays
(Low RAW)
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Examples
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System design
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EM 38 mapping?
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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?
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Topsoil depths
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Irrigation scheduling
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To achieve efficient 

water use and 

healthy crops:

• Apply water evenly
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Dripper uniformity
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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

UNCLASSIFIED

UNCLASSIFIED
OFFICIAL

OFFICIAL UNCLASSIFIED

UNCLASSIFIED
OFFICIAL

OFFICIAL

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
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Climate based scheduling
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Private weather stations
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District weather stations
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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) 
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Standard crop coefficient curve
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Climate based scheduling

• Estimate crop water use

Etc = Eto x Kc

Estimated crop 
water use

Reference crop WU 
- from weather 
station

Crop coefficient
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• 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. ETo in December is 8.6

• Vine water use = 8.6 x 0.9 = 7.8 mm/day

Climate based scheduling
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DECEMBER - GRAPEVINES - RAW = 30 mm (Date: 10th December)

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

DATE ACTUAL ET CROP COEFFICIENT (mm) DEFICIT

(a) (b) (a X b) (mm) (mm)

1 8 0.5 4.0 26.0

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17
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DECEMBER - GRAPEVINES - RAW = 30 mm (Date: 10th December)

WATER USE CUMULATIVE IRRIGATION

DATE ACTUAL ET CROP COEFFICIENT (mm) DEFICIT

(a) (b) (a X b) (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

11

12

13

14

15

16

17
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DECEMBER - GRAPEVINES - RAW = 30 mm (Date: 10th December)

WATER USE CUMULATIVE IRRIGATION

DATE ACTUAL ET CROP COEFFICIENT (mm) DEFICIT

(a) (b) (a X b) (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

11

12

13

14

15

16

17
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DECEMBER - GRAPEVINES - RAW = 30 mm (Date: 10th December)

WATER USE CUMULATIVE IRRIGATION

DATE ACTUAL ET CROP COEFFICIENT (mm) DEFICIT

(a) (b) (a X b) (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

11

12

13

14

15

16

17
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DECEMBER - GRAPEVINES - RAW = 30 mm (Date: 10th December)

WATER USE CUMULATIVE IRRIGATION

DATE ACTUAL ET CROP COEFFICIENT (mm) DEFICIT

(a) (b) (a X b) (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

11 AV. FOR DEC = 8.6 0.5 4.3 13.4
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14
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16

17
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DECEMBER - GRAPEVINES - RAW = 30 mm (Date: 10th December)

WATER USE CUMULATIVE IRRIGATION

DATE ACTUAL ET CROP COEFFICIENT (mm) DEFICIT

(a) (b) (a X b) (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

11 AV. FOR DEC = 8.6 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

17 8.6 0.5 4.3
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https://australianalmonds.com.au/topic/irrigation 
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Weekly notices

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

UNCLASSIFIED

UNCLASSIFIED
OFFICIAL

OFFICIAL

IrriSAT
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IrriSAT – a source of crop coefficients
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IrriSAT – forecasting ETo
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IrriSAT – scheduling potential
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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
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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
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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
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Increase in daily water use
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Slowing of daily water use
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Setting refill points
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SUMMED GRAPH
(10, 20, 40, 70, 100cm)
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Split level & summed graphs
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Neutron probe
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Gypsum block
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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
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Plant based scheduling - dendrometer

UNCLASSIFIED

UNCLASSIFIED
OFFICIAL

OFFICIAL

Dendrometer data
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Sap flow sensors
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Data integration

• Soil moisture

• Soil oxygen

• Eto

• Ambient temp – 
cooling

• Trunk 
dendrometer

• Fruit dendrometer

• Sap flow 

• VPD
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Soil moisture, rainfall and irrigation events 

integrated
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Soil moisture monitoring observations

• Day vs night

• Gypsum application

• Effective rainfall

• Ignoring graph
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DAYTIME IRRIGATIONS DID NOT 
REACH 80cm SENSOR

DAY vs NIGHT IRRIGATIONS 
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50 mm APPLICATIONS

DAY TIME IRRIGATIONS 30% LESS EFFECTIVE, 
MEANING THE FOLLOWING IRRIGATIONS MUST 

BECOME MORE FREQUENT
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SOIL MANAGEMENT – GYPSUM APPLICATION

↓
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EFFECTIVE RAINFALL

20 cm SENSOR
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Need to monitor daily irrigations?
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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

UNCLASSIFIED

UNCLASSIFIED
OFFICIAL

OFFICIAL

Micron (µ) (1,000µ = 1mm )

130 micron

1000 4000 500030002000
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Flushing order
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Flushing arrangements

INDIVIDUAL TAPS

FLUSHING MANIFOLD / 
SUBMAIN

FLUSH VALVE
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Flushing frequency

• Historically not often 

enough

• Water quality & visual 

inspection of 

discharge determines 

frequency

1 2

3 4

5 6



5/09/2025

2

UNCLASSIFIED

UNCLASSIFIED
OFFICIAL

OFFICIAL

Cut and inspect emitters
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Flushing velocity (water speed)

• Is adequate velocity achieved ?

• Water speed influenced by number of 

laterals open
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Open up a lateral to measure flow
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AUTO

CLOSE

OPEN

Need to increase flushing velocity?
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SYSTEM SANITATION

1. Chlorine

2. Hydrogen peroxide

Both control organic matter

Becoming a more common 

practice
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Biofilm development
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1. Chlorination

• 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)
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Calculating injection rate
(intermittent treatment)

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
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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

= 23 L/h 

Rule of thumb: 1-1.5 L/hr per Hectare to be irrigated
(for systems with an application rate approx. 1 mm/h)
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Chlorination to reduce dripper output variation
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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)

19 20

21 22

23 24



5/09/2025

5

UNCLASSIFIED

UNCLASSIFIED
OFFICIAL

OFFICIAL

Calculating injection rate
(intermittent treatment)

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 
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• 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

What does 18 L/h mean?
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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
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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 %

= 80 L/s x 2 mg/L x 0.36

50

= 1.2 L/h 
Page 24
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Continuous injection - mobile
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Continuous injection - permanent
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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?
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Injection spreadsheets available

Based on 1mm/h system
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Filtration issues prior to continuously injecting 

peroxide
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Filters following peroxide program
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Emitters before and after peroxide injection
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Bryozoa on disc filter
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Fertiliser residue 
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ACID INJECTION

• 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
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Acid titration

Page 25
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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

0.2 x 18 L/s x 3.6  = 13 L/h

Adjust for injection time (eg 15 min)

          13 L/h x 15 = 3.3 L (say 5 L)

        60
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If injector pumps 1,000 L/hr, and acid 
is to be injected for 15 minutes (1/4 

hr);

¼ full tank 250 L (15 minutes worth)

245 L water, 5 L acid

Always add acid to water

43 44

45 46

47 48



5/09/2025

9

UNCLASSIFIED

UNCLASSIFIED
OFFICIAL

OFFICIAL

Page 25

UNCLASSIFIED

UNCLASSIFIED
OFFICIAL

OFFICIAL

Peroxide & acid program to reduce flow variation 
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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
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Monitoring drip irrigation systems

1. Conventional method of 

monitoring performance

2. Drip drainage

3. Alternative monitoring 

methods
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1. Conventional drip monitoring

•Pressure (kPa)

•Dripper flow rate (L/hr)

•Calculate variation

•Compare results to 

manufacturers charts and 

design description
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Measuring drip pressure and discharge
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Measuring micro pressure and discharge

Pressure Discharge

UNCLASSIFIED

UNCLASSIFIED
OFFICIAL

OFFICIAL UNCLASSIFIED

UNCLASSIFIED
OFFICIAL

OFFICIAL

Pressure & discharge variation

• Measure 

• Extremities of system
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Pressure & discharge variation

• Where? 
• 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
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EMITTER
PRESSURES 

(kPa)

FLOW RATES 

(l/hr)

1 95 3

2 87 3

3 70 3

4 82 3.05

5 70 2.8

6 70 2.9

7 100 3.05

8 90 3

9 85 2.95

Totals = 749 26.75

AVERAGE = 
To calculate the average pressure and flow rate 

divide the totals by the number of emitters 

measured
83.2 3.0

MIDPOINT = 
To calculate the Midpoint, select and add 

together the Maximum and Minimum and divide 

the result by two
85.0 2.9

VARIATION % = 
To calculate variation subtract the Minimum from 

the Midpoint, divide this by the Midpoint and 

multiply by one hundred to get a Percentage
17.6 4.3
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Why measure PC dripper operating pressure?

• Are they operating within acceptable limits (50 - 400kPa)?

• Are DNL’s an option?

• Is adequate flushing possible?

• Does excessive pressure exist? – energy efficiency
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PC drippers operating within range?

OPERATING RANGE

35 - 40 
350 - 400
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Enter your own data

https://australianalmonds.com.au/
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Dripper uniformity online calculator
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2. System drainage (drainout)
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Range of retrofit options possible
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Modify design to minimise drainage
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Measuring system drainage
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Modify design to minimise drainage

25 26

27 28

29 30



5/09/2025

6

UNCLASSIFIED

UNCLASSIFIED

UNCLASSIFIED

UNCLASSIFIED
OFFICIAL

OFFICIAL UNCLASSIFIED

UNCLASSIFIED
OFFICIAL

OFFICIAL

UNCLASSIFIED

UNCLASSIFIED
OFFICIAL

OFFICIAL UNCLASSIFIED

UNCLASSIFIED
OFFICIAL

OFFICIAL

Agriculture Victoria fact sheet:

https://australianalmonds.com.au/topic/irrigation 
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3. Alternative monitoring methods

• Flow meters

• Satellite imagery – uniformity?

• In-line sensors – water delivery

UNCLASSIFIED

UNCLASSIFIED
OFFICIAL

OFFICIAL

Using flow meters

31 32

33 34

35 36

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


5/09/2025

7

UNCLASSIFIED

UNCLASSIFIED

UNCLASSIFIED

UNCLASSIFIED
OFFICIAL

OFFICIAL

Satellite imagery - IrriSAT

https://irrisat.app/
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Satellite imagery - Ceres Imaging
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Satellite imagery - Aerobotics
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In-line sensors - Phytech
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In-line sensors - Greenbrain

UNCLASSIFIED

UNCLASSIFIED
OFFICIAL

OFFICIAL

In-line sensors - Mait Industries
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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.
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