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Michiganc Irrigated Acres by Crop Type
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Agricultural Irrigation Water Use in Michigan

A 39% of Michigan's 2015 consumptive water use.
(EGLE1 2017) Michigan's 2015
Consumptive Water Use, by Sector

A Agricultural water withdrawal in 2019:06 billion et

1%

gallons (MDARD, 2020). — /

0.26%

EGLE, 2017
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A Uniformity has a direct impact on the overall applicatiof
efficiency. :

A Poor water distribution can result in ovaand undet
Irrigated areas.

A Undetrirrigation can reduce crop yield and grain quality e

A Ovetirrigation can cause runoff, soil erosion, and leach- _
water and nutrients below the root zone.

A Low uniformityOF y y S3I G A BSt & AYLE
return and environmental impacts.
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Irrigation System Evaluation Methods
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Catch cans Unmanned Aerial Vehicle

Pressure gauge & Doppler flow meter _ :
(Uniformity) (Faulty sprinkler detection)

(Flow and Pressure Measurement)
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Flow Measurement

VD909 P e
@ CR1000 (E)serreme

ANETAFIM- ™

B0

Flow Meter Flow Meter + Datalogger
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Flow Measurement

| §a

Tab. 5.2: Recommended distance from disturbance sources
D = nominal pipe diameter at the measuring point, | = recommended distance

disturbance source: 90° elbow

supply line: 1210 D return line: 125D
I [

ul 11
Tl L/

Ultrasonic Flow meter
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Typical 32 oz. soda cup has a 10 cm diameter opening.

Catch Can Testing .

mm of inch of ml mm of inch of
reading application application reading application application
1w | o013 | oo 3t0 | 403 | 157
20 | o2 | o1w0 320 | 418 | 1e2
30 | o038 | o1 330 | 420 | 167
a0 | os2 | o2 g0 | 442 | 173
Catch can be built with: I T s | asm | am
] 60 | o7 | o030 360 | 468 | 183
A 32 oz. disposable soda cup. 0 | s | oss 70 | as | 1ss
, A = z , v a X | 0.4 380 4.94 1.93
Aoyé t+/ LIALIS Odzi Ay né <aSOfigaysqry o | as |15
55 RNAfESR 6AGK 0¢ K2f(S) mE=INBY o= w0 | s | e
110 123 | 056 a10 | s33 | 208
end. 120 I 1.56 I 0.61 420 I 5.46 I 2.13
, . = = - ~ ~ “ A 130 1.69 0.66 430 5.59 218
Amoée LI AGAO OFotS TALIGASE. | 1o | on O
A Steel (stegin) fence post m | 15 | ox so | ses | 228
60 | 208 | o8 a60 | ses | 233
1720 | 221 | oss at0 | e1m | 239
10 | 234 | oo a0 | 624 | 244
190 | 247 | o096 a0 | 637 | 249
0w | 260 | 101 soo0 | eso | 254
200 | 273 | 107 si0 | es3 | 259
220 | 28 | 112 s20 | e | 264
20 | 209 | 117 s30 | 689 | 269
20 | 312 | 122 sap0 | 702 | 274
250 I 3.25 I 1.27 550 I 7.14 I 2.79
. 260 3.38 1.32 560 7.27 2.84
Also, need a 500 ml graduate cylinder to o | as | ia o0 | sa0 | ass
measure the volume of water. 20 | 3es | 14 sso | 753 | 20a
2 | 377 | 147 ss0 | 786 | 299
300 | 390 | 1s2 goo | 779 | 304

https://www.canr.msu.edu/irrigation/upoads/files/16 -CatchCanStandsfor-RainGaugesand-Uniformity-CheckEvaluatinglrrigation-06.25.20.pdf
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Catch Can Testing

Most system apply within 85% of the expected application

1 MSU Extension Irrigation System Evaluation Tool, 1-23-07
2 [Farm Name arm
3 System Uniformity Coefficient =
ISystem Identification  |Cornering Arm Systern an Good System uniformity coefiicient are 85 or greater
5 Cornering Arm Extended Deviation from desired application =
?System Settings
Z Application rate (in) 0.5 Wind speed (mph) 4 mph
| 8 Percent timer Setting (%) 19 Wind Condition (variable or steady) steady
9 | Operating Pressue (psi)
10| Rate of application calculator
11 Time from start to end of application at highest rate section of system {min.) 22 Inches/Hour
12| Rate of application for the highest rate section of system (minute fone inch) 48.00
13
E Length of evaluation area (ft) 1340 Average Application (in) 0.46
15| Catch Can Spacing Distance (ft) 10
16 | Average catch, collected only (ml) 8895
17 | number of cans data collected from 70% average catch can (mi) 59.94
18 | number of cans set 134 Evaluation area, full circle {acres) 12282
19
E Diameter of catch can (crn) - catch can openning area (sq in) g 1.767
21 | I ) . " |
| 22 | Distance catch Data V ¥ | ‘r é ﬁ% g Deviation = Area covered  Area covered
' 23 | catch can from center volume in  adjustment t ater applied fram per catch can per catch can  Weighted
24 | number point ml | Com (C lﬁume {in) average  average (%) (acres) (% of total)  Deviation
| 25 | 1 10 88.95 A 7156 0.455 99.26% 0.74% 0.01623 0.01% 0.0001
26 2 20 §6.95 1.156 0.455 99.26% 0.74% 0.02885 0.02% 0.0002
27 | 3 30 88.95 1.156 0.455 99.26% 0.74% 0.04327 0.04% 0.0003
E 4 40 86.95 1.156 0.455 99.26% 0.74% 0.05770 0.05% 0.0005
129 | 5 50 88.95 1.156 0.455 99.26% 0.74% 0.07212 0.06% 0.0006
30 | B 60 §8.95 1.156 0.455 99.26% 0.74% 0.08655 0.07% 0.0007
31| 7 70 125 0.00 1.624 0.639 139.48% = 39.48% 0.10097 0.08% 0.0011
32 | g 80 75 0.00 0.974 0.3584 83.69% 0.11539 0.09% 0.0008
33 9 S0 115 0.00 1.494 0.588 128.32% 8.32% 0.12962 0.11% 0.0014
34 | 1 10N 105 nnn 1.3R4 ns37 117 1R% n 144724 n12% nnnia
M4 b:QData Entry  Uniformity Graph / [<

http://msue.anr.msu.edu/uploads/236/43605/lyndon/Uniformity Spreadsheet 6.11.xls
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Coefficient of Uniformity

This method accounts for the increased area coverage of each sprinkler head as one moves away from the cqnte

oY [p 5 ) )]anlzn
X isthe water depth collectedfrom the i catchcan(mm/h).

Xisthe averageof water depth collectedin all catchcans(mm/h).
n isthe total numberof catchcans

Distribution Uniformity Scheduling Coefficient

Distribution uniformity (DU), an indication of how uniform Scheduling coefficient (SC) is a run time multiplier tha

the spray of the system Is, compares the lowest-one shows the amount of extra water that needs to be
quarter of depth in the catch cans to the overall depth of applied to get the dry areas of the field wet.
the catch cans.
0O wsx P
oY — YO —=Zpmnmhb
oY o ZPTT o} P
Dlgisthe averageof the lowestone-quarter of measuredepth. DUis distribution uniformity

Disthe averageof water depth collectedin all catchcans
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AWater savingsfor eachinch applieddue to improved uniformity: 0.2 inches

A Annualaverageirrigation applicationsin cornand soybeanproduction: 6 inches
ATotalirrigation savingper year. Bx C=1.2 inches

A Rangeof irrigation power costsin Michigart $3.16 - $7.50/acre/inch.

AAnnual total energy saved (100-acre size field, energy cost $5.33/acref/inch):
$5.33/acre/inchx 100acresx 1.2 inches= $640.

A Total sprinkler packagecost(part only): $3,000.
A Paybackperiod: 4.7 years

Other benefits:Conserve freshwater and energy.
Reduce overrrigation/nitrate leaching below the root zone.
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If the uniformity of your irrigation system Is poor,

Ensureyourirrigation systemrunsat the correctwater pressure

A Operating outside of the specified water pressure of your drip tubes can
result in poor distribution uniformity.
A The longer the drip tube, the greater the water pressure loss due to friction.

. | ——

\INETAFIM DT de o Lt

0875IN | 0.008N |0.23GPH @ 10.0 PSI

STREAMLINE 16206-000011 0.2 3GPH I
uwnu il =
NON-REGULATED Max. Pressun 12 OPSI

L) | il Order 10094750/65 2018
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If the uniformity of your Irrigation system Is poor,

Inspect the emitter If it Is clogged

A Emitters can be cloggedby many things such as sand, mineral deposits,insects,
andwaterquality (high calciumcarbonateandiron in your watersource)

A Considerflushingthelinesregularlyandwatchfor contaminants

Photo credit: UCANR
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If the uniformity of your Irrigation system Is poor,
Check for equipment wear.

A Drip emitter orificesand sprinklernozzlesvearovertime.

A Pressuraegulatorscanfail.

A Keepall the recordsof systemsnspectionsaandrepairs

A Fora centerpivot irrigation system,considerreplacingthe
whole sprinkler packageif there is a growing number of
malfunctioningsprinklers
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If the uniformity of your irrigation system Is poor,
Check for leaks

Pipe joints, missing sprinklers, between fittings, and holes on your drip.tapes




