
March 1, 2021

Urban and Small Farm Conference

By Mike Pace, USU Extension – Box Elder County

Understanding your  

I r r igat ion System



Todays Outline

Determining how much water 

is needed weekly?

How much water are we 

applying each time we irrigate?

How uniform is my 

application?



Utah and Water

 2nd driest state

 13” average annual 
precipitation

 Most in the form of snow 
in the winter

 Summer deficit 



Precipitation and ET
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Evapotranspiration (ET)

Water loss from farm due to 
weather and plant factors
• Evaporation from soil and plant 

surfaces

• Transpiration by plants 
(people sweat, plants transpire)

• ET = a reference point for plant 
water use based on a cool season 
grass 4-6” tall

http://water.usgs.gov/edu



Irrigation and ET
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Weather Stations

Wind speed

Solar input

High & low 

temperature

Soil temp

Rain fall

Wind 

direction

Humidity

Solar power 

panel

How is ET calculated?

https://www.orchardandvine.net/topics/orchard/



Where to find ET information?
Google “Utah Climate Center” or Climate.usu.edu



Utah Climate Center

Climate.usurf.usu.edu Monthly ET averages = inches / day















date_time eto etr

7/1/2020 23:59 0.26 0.32

7/2/2020 23:59 0.31 0.41

7/3/2020 23:59 0.31 0.41

7/4/2020 23:59 0.31 0.41

7/5/2020 23:59 0.26 0.31

7/6/2020 23:59 0.27 0.33

7/7/2020 23:59 0.33 0.44

2.05 2.63

7/26/2020 23:59 0.24 0.30

7/27/2020 23:59 0.23 0.28

7/28/2020 23:59 0.25 0.31

7/29/2020 23:59 0.24 0.29

7/30/2020 23:59 0.24 0.29

7/31/2020 23:59 0.27 0.34

Total 8.01 10.13

July 2020July 1-7, 2020

eto 2.05 / 7 days = 0.29 inch per day
etr 2.63 / 7 days = 0.37 inch per day

eto July total 8.01 / 31 days = 0.26
etr July total 10.13 / 31 days = 0.32

ET data from Utah Climate Center – July 2020

Date – time eto etr

24 year average for July = 8.09



Seasonal Affects and ET

Month inches/month inches/day

April 3.78 .13

May 5.69 .19

June 7.02 .24

July 8.09 .27

August 6.94 .23

September 4.69 .16

October 2.78 .10

* ET changes with temperature changes







https://health.wusf.usf.edu/health-news-florida



Which system is best for me?

https://fdp.com.pk/ https://www.123rf.com/



https://www.agrotechnomarket.com/2016/10/furrow-irrigation-for-vegetable-garden.html









Sprinkler Irrigation

• Consideration

• Water Supply 

• Power or gravity for pressurization

• Costs (labor, equipment, power, etc.)

• Topography

• Soils

• Crops



How much water am I applying?

 Nozzle size

 Pressure 

(psi) 

 In row and  

between 

row 

spacing



Figuring impact sprinkler application rates

NOZZLE DISCHARGE – GALLONS PER MINUTE

Nozzle Diameter in Inches

PSI 3/32 1/8 9/64 5/32 11/64 3/16 13/64 7/32

20 1.17 2.09 2.65 3.26 3.92 4.69 5.51 6.37

25 1.31 2.34 2.96 3.64 4.38 5.25 6.16 7.13

30 1.44 2.56 3.26 4.01 4.83 5.75 6.80 7.86

35 1.55 2.77 3.50 4.31 5.18 6.21 7.30 8.43

40 1.66 2.96 3.74 4.61 5.54 6.64 7.80 9.02

45 1.76 3.13 3.99 4.91 5.91 7.03 8.30 9.60

50 1.85 3.30 4.18 5.15 6.19 7.41 8.71 10.10

55 1.94 3.46 4.37 5.39 6.48 7.77 9.12 10.50

60 2.03 3.62 4.50 5.65 6.80 8.12 9.56 11.05

65 2.11 3.77 4.76 5.87 7.06 8.45 9.92 11.45

70 2.19 3.91 4.96 6.10 7.34 8.78 10.32 11.95

75 2.27 4.05 5.12 6.30 7.58 9.08 10.66 12.32

80 2.35 4.18 5.29 6.52 7.84 9.39 11.02 12.74

85 2.42 4.31 5.45 6.71 8.07 9.67 11.35 13.11

90 2.49 4.43 5.61 6.91 8.31 9.95 11.69 13.51

95 2.56 4.56 5.76 7.09 8.53 10.2 11.99 13.86

100 2.63 4.67 5.91 7.29 8.76 10.5 12.32 14.23



Sprinkler Application Rates
In . /hr .=96.24 *gal lons per minute( gpm)/area ( f t^2)

Eff ic iencies (70-80 percent)

AVERAGE APPLICATION RATE – INCHES PER HOUR

Gallons Per Minute From Each Sprinkler

Spacing

Feet 2 gpm 3 gpm 4 gpm 5 gpm 6 gpm 7 gpm 8 gpm 9 gpm 10 gpm 12 gpm

20x20

20x30

30x40

.48

.32

.24

.72

.48

.36

.96

.64

.48

1.20

.80

.60

1.44

.96

.72

1.70

1.12

.84

1.93

1.28

.96

2.16

1.43

1.08

2.40

1.60

1.20

1.93

1.45

30x30

30x40

30x50

.21

.16

.13

.32

.24

.19

.43

.32

.25

.54

.40

.32

.64

.48

.38

.75

.56

.45

.88

.64

.51

.96

.72

.58

1.07

.80

.64

1.28

.95

.76

40x40

40x50

40x60

.12

.10

.18

.14

.12

.24

.19

.16

.30

.24

.20

.36

.29

.24

.42

.34

.28

.48

.38

.32

.54

.43

.36

.60

.48

.40

.72

.58

.48



date_time eto etr

7/1/2020 23:59 0.26 0.32

7/2/2020 23:59 0.31 0.41

7/3/2020 23:59 0.31 0.41

7/4/2020 23:59 0.31 0.41

7/5/2020 23:59 0.26 0.31

7/6/2020 23:59 0.27 0.33

7/7/2020 23:59 0.33 0.44

2.05 2.63

July 1-7, 2020

2.05 / 7 = 0.29

2.63 / 7 = 0.37



Soil water holding capacity

Illustration Courtesy http://www.landfood.ubc.ca/soil200

 Saturation
all soil pores are full of water

 Field Capacity  
water in macropores after gravity 
drains (plant available water)

 Permanent Wilting Point 
small film of water around soil 
particles (not available to plants)



Graph courtesy http://cru.cahe.wsu.edu



Figuring Drip Tape Application Rates

Max. Pressure 15 PSI

Diameter 5/8"

Wall Thickness 8 mil

Emitter Spacing 8 inch

Flow Rate 0.34 GPM/100'

Length 2,000 Feet

Toro Aqua-Traxx® - 5/8", 8 mil, 8 inch, 0.34 GPM/100', 2,000 Feet - EA5080834-200



“Drip Line Rate Calculator – Washington State University















Increasing Uniformity

 Upgrade irrigation system

 Replace sprinklers, gaskets, and fix leaks

 Improve irrigation system uniformity (minimize deep 

percolation)

 Level fields to uniform and proper grade (when practical)

 Adjust furrow or border flow rate







Increasing Uniformity

 Upgrade irrigation system

 Replace sprinklers, gaskets, and 

fix leaks

 Improve irrigation system 

uniformity (minimize deep 

percolation)

http://ddhranch.com/life-lessons/

https://aboveallsprinklers.co

m/



Drip Designs - No design is perfect.

5/8” tape Emission Uniformity of 85% 7/8” tape Emission Uniformity of 91%



Improving irrigation system uniformity

Pressure 

(psi)

discharge 

(gph)

% of 8 psi 

discharge

% change from 

8 psi discharge

-2 psi 6 0.113 87% -13%

-1 psi 7 0.122 94% -6%

Label 8 0.130 100% 0%

+1 psi 9 0.138 106% 6%

+2 psi 10 0.145 112% 12%

Range 4 0.033 25% 25%

Drip Emitter Flow Rate v. Pressure



Sprinkler Uniformity Test







Flood 

Irrigation 



Conclusion

Know and understand your irrigation system.

Learn how to find the ETo for your area.

Determine how much water you need to apply based on your 

irrigation schedule.

Understand how much water you apply each time you irrigate.

Test the application uniformity of your system and make the 

proper adjustments.



435-695-2541

mike.pace@usu.edu

http://extension.usu.edu/boxelder/

mailto:mike.p@usu.edu
http://extension.usu.edu/boxelder/

