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Managing Your Irrigation System

=Sprinkler Systems

*Determining application rate

"Microirrigation Systems
*Determining application rate

»Maintenance



Application Rate: What's the big deal?

» We provide tree water use (ET) information in units of
“inches of water use per day (or per week........)"



Application Rate: What's the big deal?

» We provide tree water use information in units of

n

“inches of water use (per day or per week........)"

* Need to know the system application rate in order to
know how long to run the system.



Sprinkler Application Rate

REDUCING RUNOFF FROM IRRIGATED LANDS PUBLICATION 8216

Soil Intake Rates and
Application Rates in
Sprinkler-Irrigated Orchards
LAWRENCE J. SCHWANKL, UC Cooperative Extension Irrigation Specialist; TERRY

L. PRICHARD, UC Cooperative Extension Water Management Specialist; BLAINE R.
HANSON, UC Cooperative Extension Irrigation and Drainage Specialist

Available as a free download at:
http://anrcatalog.ucdavis.edu/SoilWaterlrrigation/8216.aspx

Link will be available at http://ucanr.org/schwankl



Sprinkler Application Rate

= Sprinkler application rates usually given in units of
“inches per hour".

= Works great with crop water use (ET) info. which is given
in “inches per day"” or “inches per week".



Sprinkler application rate:

96.3 x (nozzle discharge in gpm)
i (in/hr) =

Spacing along lateral (ft.) x Spacing between laterals (ft.)



Table 2. Sprinkler discharge rates (gpm) for various nozzle sizes (in) and pressures (psi)

20
25
30
35
40
45
50
55
60
65
70
75

1.17
1.31
1.4
1.55
1.66
1.76
1.85
1.94
2.03
21
219
227

Sprinkler Application Rate:

1.60
1.78
1.95
21
2.26
239
252
264
2.76
2.88
299
3.00

209
234
2.56
271
2.96
313
3.30
3.46
362
ENE)
391
405

2,65
2%
3.26
350
374
39
418
437
4.5)
4.7
4%
512

3.26
364
40
431
461
49
5.15
5.39
5.65
5.87
6.10
6.30

3.92
438
483
518
5.54
5.91
6.19
6.48
6.80
7.06
734
7.58

469
5.25
575
6.21
6.64
7.03
4
117
812
845
878
9.8

5.51
6.16
6.80
7.30
7.80
8.30
en
912
9.56
9.92
10.32
10.66

6.37
713
7.86
8.43
9.02
9.60
10.10
1050
11.05
11.45
11.95
1232

7.32
819
8.97
9.69
10.35
10,99
11.58
1215
12.68
1321
13.70
1419

8.34

9.32
10.21
11.03
11.79
1250
13.18
13.82
144
15.03
1559
16.14

Note: Metric corversions: 1 gal = 3.785 |; 1in = 2.54 cm; 1 psi = 6.89 kPa




Sprinkler Application Rate

Nozzle Size



Sprinkler Application Rate

Determining Pressure

Pitot tube with pressure gauge



Sprinkler application rate:

96.3 x (nozzle discharge in gpm)
i (in/hr) =

Spacing along lateral (ft.) x Spacing between laterals (ft.)

Table 2. Sprinkler discharge rates (gpm) for various nozzle sizes (in) and pressures (psi)

Pressure Nozzle size (in)

(psi) i s U Yoy *In e 3he gy I
20 117 160 200 2.65 3.26 30 460 551 637
b3 1.31 178 234 2% 364 438 525 616 713
30 144 1.95 25 326 401 483 575 6.80 7.86
35 155 1 277 350 431 5.18 621 7.30 8.43
40 1,66 226 296 3 461 554 6.64 7.80 0.02
45 1.76 230 313 3% 401 591 7.3 830 9,60
50 1.85 152 330 418 5.15 6.19 74 8.7 10.10
55 1.04 264 346 4.3 5.30 6.48 177 a12 1050
60 203 276 362 45 5.65 6.80 8.12 056 11.05
65 wn 288 377 47 5.87 7.06 8.5 0.0 11.45
70 219 200 301 1% 6.10 734 878 10.32 1105
75 227 3.00 405 512 6.30 7.58 008 10.66 123

"I“
732
819
8.97
9.69
1035
10.99
11.58
1215
12.68
1321
1370
1419

I

834

9.32
10.21
11.03
11.79
1250
13.18
1382
144
15.03
15.59
16.14

Note: Metric corwersions: 1 gal = 3.785 |; 1in = 2.54 cm; 1 psi = 6.89 kPa.




Sprinkler Application Rate

Hose and bucket method



Sprinkler Application Rate

Catch Can Test

" Gives both application rate and application uniformity.



Managing Your Microirrigation System



Microirrigation Irrigation Scheduling

» Crop water use (ET) info. provided in units of “in/
day"”.

* Microsprinkler and drip system applications
measured in units of “gal/hour” (gph).



Microirrigation Irrigation Scheduling

= Crop water use (ET) info. provided in units of “in/day".

* Microsprinkler and drip system applications measured in
units of “gal/hour” (gph).



Microirrigation Application Rate

=Sample the microsprinklers or drippers to get the gph
per device.



Microirrigation Management

Orchard Irrigation
Determining the Application Rate & Uniformity of a
Microirrigation System
Larry Schwankl

UC Cooperative Extension
559-646-6569 e-mail: schwankl@uckac.edu

Handout available at: http://ucanr.org/schwankl



Microirrigation Management

® Pressure variations

= Clogging



Microirrigation - Pressure variations

" Impact on application rate:

Non-pressure compensating Micro

Pressure compensating (PC) Micro



Microirrigation — Pressure variations

* Impact on application rate:

= Causes

* Design issues



Microirrigation - Pressure variations

" [mpact

= Causes
" Design issues

= Maintenance issues

= Filters — if filters are dirty, there is greater pressure drop across
them.



Maintenance of Microirrigation

Clogging is the greatest “threat” to microirrigation systems.



Clogging of Microirrigation Systems

Source: Physical Clogging - Particulates



Clogging of Microirrigation Systems

Source: Physical Clogging - Particulates

Solution: Filtration



Filters:

= Screen, disk, and sand media filters are all
available.

* They can all filter to the same degree
BUT
they req. different frequency of cleaning.



Screen Filters



Disk Filter &
Sand Separator



Sand Media Filters






Clogging of Microirrigation Systems

Source: Chemical Precipitates

» Lime (calcium carbonate) and iron are the most
common problems.



Chemical Precipitate Clogging of Microirrigation
Systems

Water quality levels of concern:

= Calcium: pH > 7.5 and 2.0 meqg/l (120 ppm) of
bicarbonate

" [ron: pH > 4.0 and 0.5 ppm iron



Clogging of Microirrigation Systems

Source: Lime

Solution: pH Control (Acidification)

+

filtration



Dealing with Iron Precipitation:

1. Aerate and precipitate iron in a pond / reservoir



Dealing with Iron Precipitation:

1. Precipitate iron in a pond / reservoir

2. Chemicals (e.g. phosphonic acid, phosphonate)
may keep iron in solution)

* Maintenance, not clean-up products



Clogging of Microirrigation Systems

Source: Biological Sources



Clogging of Microirrigation Systems

Source: Biological Sources

Solution: Filtration (usually media filters)

+

Biocide









Test for chlorine using a pool / spa test kit



Chlorine as a Biocide

Free Chlorine

Continual to prevent growth 1-2 ppm

Periodic injection 10-20 ppm

Test for chlorine using a pool / spa test kit






Flushing

= Silts and clay particles pass through even the best filters.

* Need to flush the system - mainlines, submains, and laterals (in
that order).



Flushing

= Silts and clay particles pass through even the best filters.

* Need to flush the system - mainlines, submains, and laterals (in
that order).

* Flush laterals by hand or use automatic flushing end caps.






Questions?

Larry Schwankl
559-646-6569  e-mail: schwankl@uckac.edu

For Powerpoint presentation and handouts go to:

http://ucanr.org/schwankl



