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Water Supply 

• Surface water 
– Ditch, slough, river 

– Do you have a Water License? 

 

• Do you have enough water? 
– Frost protection requires 10 times the flow rate of 

typical crop irrigation. 

 

• Ground Water 
– Ground Water Protection Regulation 



Pump Systems 

• Centrifugal Pump 

• Vertical Turbine 
Pump 

• Pressure Gauge 



System Sketch 



Sprinkler and Lateral Spacing 

• How far apart are the sprinklers? 

 

• Are they the same distance apart? 

 

• Are they the correct distance apart? 
– Proper design is head to head along lateral. 



Spacing Patterns 

wind 



System Sketch 
Sprinkler Spacing 50 x Lateral Spacing 55 

50’ 

55’ 



Sprinkler Nozzles 

• What size? 

 

• Are they the same size? 

 

• When was the last time the orifice was checked or 
replaced? 

 

• What pressure do they operate at? 



PSI 7/64 1/8 9/64 5/32 11/64

25 1.73 2.26 2.90 3.50 4.30

30 1.90 2.48 3.10 3.90 4.70

35 2.05 2.68 3.40 4.20 5.10

40 2.19 2.86 3.60 4.50 5.40

45 2.32 3.03 3.80 4.70 5.70

50 2.45 3.20 4.10 5.00 6.10

55 2.57 3.35 4.20 5.20 6.30

60 2.68 3.50 4.40 5.50 6.50

65 - - 4.60 5.80 6.90

Nozzle Flow Rate (Usgpm)

Nozzle Size ( in)

Nozzle Flow Rate (q) 

Pitot Tube 



System Sketch 
Spacing 50 x 55 with 9/64th @ 50 psi flowing 4.1 USgpm 



Do you have enough water? 

One 4.1 US gpm Nozzle 

In one hour =    246 us gal 

In 15 hours = 3,690 us gal 

 

Per acre there is 17 sprinklers 

Require 67,320 us gal 

Or 9,000 ft3 per acre 



Pipe Size 
• What type of pipe? 

 

• Is your pipe large enough? 

 

• Maximum velocity should NOT exceed 5 ft/s 

 

• Pipe size affects friction loss 

 

• Flow increases 50 % - friction loss doubles 



Pipe Size… 

Q  = 4.1 x 216 = 886 USgpm 

Size
ID

gpm Vel Hf Vel Hf Vel Hf
600 3.78 0.23 2.43 0.08 1.73 0.03
650 4.09 0.27 2.63 0.09 1.87 0.04
700 4.41 0.30 2.83 0.10 2.01 0.05
750 4.72 0.35 3.04 0.12 2.16 0.05
800 5.04 0.39 3.24 0.13 2.30 0.06
850 5.35 0.44 3.44 0.15 2.45 0.06
900 5.67 0.48 3.64 0.17 2.59 0.07
950 5.98 0.54 3.85 0.18 2.73 0.08

1000 6.30 0.59 4.05 0.20 2.88 0.09
1100 6.93 0.70 4.45 0.24 3.17 0.10
1200 7.56 0.82 4.86 0.28 3.45 0.12
1300 8.19 0.96 5.26 0.33 3.74 0.14
1400 8.82 1.10 5.67 0.37 4.03 0.16
1500 9.45 1.25 6.07 0.43 4.32 0.19
1600 6.48 0.48 4.60 0.21
1700 6.88 0.54 4.89 0.23
1800 7.29 0.60 5.18 0.26

12
8.05 10.04 11.91

PIPE TYPE: PVC CLASS 125 Plastic Pipe

8 10Size
ID

gpm Vel Hf Vel Hf Vel Hf
600 3.91 0.25 2.52 0.09 1.79 0.04
650 4.24 0.29 2.73 0.10 1.94 0.04
700 4.57 0.33 2.94 0.11 2.09 0.05
750 4.89 0.38 3.15 0.13 2.24 0.06
800 5.22 0.42 3.36 0.14 2.39 0.06
850 5.54 0.47 3.57 0.16 2.53 0.07
900 5.87 0.53 3.78 0.18 2.68 0.08
950 6.20 0.58 3.99 0.20 2.83 0.09

1000 6.52 0.64 4.20 0.22 2.98 0.10
1100 7.18 0.76 4.62 0.26 3.28 0.11
1200 7.83 0.90 5.04 0.31 3.58 0.13
1300 8.48 1.04 5.46 0.36 3.88 0.15
1400 9.13 1.20 5.88 0.41 4.17 0.18
1500 9.79 1.36 6.30 0.46 4.47 0.20
1600 10.44 1.53 6.72 0.52 4.77 0.23
1700 7.14 0.59 5.07 0.25
1800 7.56 0.65 5.37 0.28

PIPE TYPE:  PVC CLASS 160 Plastic Pipe

8 10 12

7.91 9.86 11.7



Pipe size… 

 

• 20 % rule 

– Sprinkler should be with in 20 % of supply 
pressure (flat ground) 

 

• Supply Pressure 

– With sprinklers @ 50 psi pump needs to supply 63 
psi 

 



Pump 

• For this example require 

 886 US gpm @ 63 psi 

 

• 50 hp turbine with 2 impellers 

 886 US gpm @ 64 psi 

 

• What happens if we add one lateral?  



Expand existing system 

• Add 12 sprinklers at 4.1 US gpm (49 US gpm) 

 

• Total flow  = 886 + 49 = 935 

 

• Pump has to follow curve 

 (Unless using variable drive) 





Adding extra laterals 

For each added lateral 

 

Pump move out on curve reduces pressure 2 psi 

 

Friction loss goes up reduces pressure another 2 
psi 

 

Total pressure loss is 4 psi, compounds with more 
expansion 



How much do you apply? 

 

We know the nozzle size. 

 

We know the sprinkler operating pressure. 

 

We know the sprinkler and lateral spacing. 

 

Need to calculate application rate. 

 



Area 

Depth 

PSI 1/8 in 9/64 in 5/32 in

35 2.68 3.40 4.20

40 2.86 3.60 4.50

45 3.03 3.80 4.70

50 3.20 4.10 5.00

55 3.35 4.20 5.20

60 3.50 4.40 5.50

Nozzle Flow Rate (Usgpm)



Need to Calculate Depth 

Application Rate, (AR) 

  

 AR = 96.3 x  Q =  96.3 x  Q 

        Area     SS x LS 

 

AR  = application rate (in/hr) 

Q  = nozzle flow rate (USgpm) 

SS  = sprinkler spacing (ft) 

LS  = lateral spacing (ft) 



Application Rate Example 

9/64 @ 50 psi on a 50 x 55 ft spacing 

 

AR = 96.3 x Q  =  96.3 x 4.1 

   SS x LS   50 x 55  

 

    = 0.144 in/hr 

 

 For frost protection require a minimum AR of  

 0.1 in/hr 



Application Rate Expansion 

9/64 @ 46 psi on a 50 x 55 ft spacing 

 

AR = 96.3 x Q  =  96.3 x 3.8 

   SS x LS   50 x 55  

 

1st lateral added = 0.133 in/hr 

 

2nd lateral added = 0.126 in/hr 

 

3rd  lateral added = 0.116 in/hr 

 

PSI 1/8 in 9/64 in 5/32 in

35 2.68 3.40 4.20

40 2.86 3.60 4.50

45 3.03 3.80 4.70

50 3.20 4.10 5.00

55 3.35 4.20 5.20

60 3.50 4.40 5.50

Nozzle Flow Rate (Usgpm)



What else happens as we add 
sprinklers? 

• Pressure at nozzle has dropped 4, 9, 15 psi. 



50’ x 55’ Loss of Radius 



Effects of 
Pressure 



Design Considerations 

• Use a certified irrigation designer 

• Head to Head down lateral 

• 20% rule for pressure loss 

• The goods: 

– Good operating pressure 

– Good spacing  

– Creates good uniformity 

– Produces a good crop 



Spacing Considerations 

Field Edges 

Chemical application 

Over spray issues 

Part circle heads 

Reduce the nozzle size 

Chemical wash out time 



Available from the Irrigation  
Industry Association of B.C.  

(IIABC) 
 

www.irrigationbc.com 

Irrigation System Design Manual 



Irrigation System Assessment: 

 
l System peak flow rate check 

l Annual water use check 

l Water license check 

l Conveyance loss check 

l Screen area check 

l Irrigation water quality check  

B.C. Environmental Farm Plan 

Available online at: 

http://www.bcac.bc.ca/EFP_pages 



Questions? 



Exercise 

• What is the application rate of your sprinkler? 

 

• Nozzle Size  = ? 

• Nozzle Pressure = ? 

• Sprinkler spacing = ? 

• Lateral spacing = ? 



Brass Impacts 



Nelson R33 



Rainbird LF2400 



Nelson R2000 



Frost Protection AR 

Spr. Lat. 2 2.5 3 3.5 4 4.5 5

20 20 0.48 0.60 0.72 0.84 0.96 1.08 1.20

20 30 0.32 0.40 0.48 0.56 0.64 0.72 0.80

20 40 0.24 0.30 0.36 0.42 0.48 0.54 0.60

30 30 0.21 0.27 0.32 0.37 0.43 0.48 0.54

30 40 0.16 0.20 0.24 0.28 0.32 0.36 0.40

30 50 0.13 0.16 0.19 0.22 0.26 0.29 0.32

40 40 0.12 0.15 0.18 0.21 0.24 0.27 0.30

40 50 0.10 0.12 0.14 0.17 0.19 0.22 0.24

40 60 0.08 0.10 0.12 0.14 0.16 0.18 0.20

50 50 0.08 0.10 0.12 0.13 0.15 0.17 0.19

50 60 0.06 0.08 0.10 0.11 0.13 0.14 0.16

50 70 0.06 0.07 0.08 0.10 0.11 0.12 0.14

Spacing (ft)

APPLICATION RATE (in/hr)

Nozzle Flow Rate (USgpm)


