Irrigation system evaluations




Prepared by
Temn Lockkart, Michasl Cahe, UC Cooperative Extension;
Ard Gerry Spmelli*, RCD of Santa Croz County
*Cortact mformation: (3313484 2050 Ext 14 - espimelli@redsantacrez org

Rapart 152

This projectwas 1mn§1mm\e effort betwesn the University of Califomia Coaperative Extension
and the Fesoarce Conservation District of Santa Croz County.

lock In block 3 the irrization hoses were alzo coeralled with mdividual ball valves but dhers was
no pressure regulztion (Figure 1.
Block 1 incladed B tree rows; block 2 mckudad 12 tree rows and block 3 incloded 11 tree rowvs.
Tree spacing was & feet in the rows and row spacing was 14§ feer. Micro-sprinkler spacing on the
imigaticn line was 1 4§ 2o thers was one micro-sprinkler watering every I trees. The micro-
spritklers were Bivplis Blee Rondo BFE. dark blue pressune compensating, with 2 desize flowrate
of 11 gph The manufactarer’s recommended operating pressure ramge of the micro micro-
sprinklers was 22 to 50 pai The hozes were 34" in diameter, 60 mill thickness. The measured
inside diameter was 022" and the outside diameter was 937
The corrent irrigation management is nmning 2 lines (zhont 50 micro-sprinklers, depending on
Tnbock) for 2 bours per day. Thus, there are 2 total of 44 imigation zets, sach incloding 1]1.11.!5
(zhout 3 2etz in each of blocks 1,2.3,4.5,4 and 10 m block 7, where 4 Imes are non at the time).
Enr.'hheadnpp].iezatml}'gph.miﬂhaadslnt?bnw;a}]p]yimo galoms.n'hjchi;dmemme
capacity of the tanks This way it tzkes about one entire imization season to oTigate the whale
ranch just omce. The issue with thi: mamagement iz that different bocks are fmizated at very
differsnt times. A better manzzemant would imply 2 faster tumover, where the entire ranch gafs
irrizated 3 or 4 time: per season, but this would require 2 kigher flew from the pump, additional
sborage capacity, sherter imization sets and or an zutomated valve system
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Recommendations

1. Imzall a 40 psi pressure regulatar at block 1 i place of the existing 30 p=i, o increase the
pressure 2t block | and help equalize the application rate between blocks

=

Install pressure compensating micro-sprinklsrs or emithers on block 2 and 3
. Beplace ali phizged micro-sprinklers

4. Regularty fiush the hoses, to avoid pluzzing

3. Clean the filters regularly to recuce plogging

i

6. Experiment with numing miore than 2 line: per set to achieve a faster tamsover and irigate
the whole ranch at lsast 3 or 4 times per seazon {may nesd more storage capacity and kigher
flow form: the pump)

Figure 7. Map of the fizld with Letters showing locations of DU measrement:, and pambers
showing pressure measursments m psi (in purple)

Distribution Unifonmity Evaluation
Diistrilvation vmifareety (D7) and application rat: of the micre-sprinkler svztem were evaluated at
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Introdoction

Thix project is a cellaborztion of cooperating growers, University of Califomia Cooperative
Extenaion in Monterey County mﬂleRmmLaCnmmaﬁnanmittumeszCmn The
main poals of the project are to evaluate system performance and disritution uniformity (D7)
an-farm irrigation systems and o recommend improvements.

This repor is designad to assist growers as well as imigation professiomals. The report swmmarizes
datz coilectsd durmg the system evaliation, and inclodes a description of the imipation system
with 2 map showirg where measuraments were recorded  Individual measurements are presented
at the end of the report An analysis of system performance apd recommendations for
inrprovements to design and oparation ave alse provided.

Trrigation Syetem and Crop

The imigation evaluation was conducted m Black 1, 1 and 3 of the Gresn Valley ranch in
Coralites, CA on Aug 12%, 2016, The zoils were Soquel loam, Pfiffar gravelly sandy loam and
Bawry Digep, loans (ME.CS Web sodl survay, SEURGO dataset) and the ranch had been terraced
Slopes ranged from 3% to [3%. The well, pawp and filter were located bemween blocks 1 zad 2
and fad two 3,000 zallon water tanks located near block 3, zbout 380 feet from the well in ground
distance and 130 & kigher in slevation. The flowrate from the pump was reported to be about &
2pun and the pump rans every day 24 howrs per day during irrigation :eason. Thus, 2bomt 11,320
‘day are pumped imo the 19,000 zal of storage.
42"1"\-’Cmmnhne:medmﬁ'mlhelznksmblo:klmd?lhatneewngz.mﬁhvgnmy
and comeected to 1" PVC underground line: at the block: that fimctioned as

Polyetiylens boses, '4” i diameter commected to the manifolds with tee: nd were congelled by
indrviduzl ball vabves. Each hass line frigated ome tree row. Block 1 had 2 30 pzi fized pressume
regulator at the comnection of the manifold to the mambies, while block 2 had 13 psi pressuze
resulators at the tess, on the southern side of sach hose Elock 3 was at the same elevation of the
tanks and was imizated with an electric booster pamp that pumped water from the tanks to the

Table 1. Dasmibution Uriformity (DUg) and flow characteristics of the origzilon system
abtained froe the “bucket test”
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Table I shows the results of the “cup test™ The application rate: ranged from 0.03 mrioe 0.1
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Table 3: Theoretical pressure loss through the system
Table 4: Summary of observed pressures

Time 1 Time 2 Average Notes
Measured pressures (psi)
Block 1
pressure at well 54.0 53.0
pressure before filter station 25.0 23.0
pressure after filter station 1.0 0.5
pressure loss from pump to filter station 29.0 30.0
Pressure loss " .
Avg flowrate Flow Coefficient  Length Inside Diameter Due to friction Due to elevation Total pressure loss through fifter station 24.0 225
per drip line aQ c L D Elevation |Hf pressure at the driphose, middle of manifold 2.5 2.0
Block gpm Lines open gpm for PVC feet inch ft psi psi psi pressure at the driphose, end of manifold 2.0 1.5 1.8
1 Well to filter 1.32 23 30.3 140 1250 2 53.0 11.4 22.9 34) pressure at the tail end of the driphose 1.5 1.8 3
1 Filter to block 132 23 303 140 700 2 -390 6.4 -16.9 111/ loss from after filter to middle of manifold -1.5 -1.5 @ Block 1 downhill from filter
4 Well to filter 1.54 22 33.9 140 1250 2 53.0 14.1 22.9 pressure loss across manifold 05 05 5
4 Filter to block 1.54 22 33.9 140 35 2 0.0 0.4 0.0 0
6  Welltofilter 1.08 2 237 140 1250 2 53.0 7.2 229 30 pressure loss across drip hoses 05 -03 0.1
6 Filter to block 1.08 22 23.7 140 360 2 12.0 2.1 5.2 7
Block 4
pressure at well 62.0 62.0
pressure before filter station 30.0 30.0 30.0
pressure after filter station 10.0 10.0 10.0
pressure loss from pump to filter station 32.0 32.0
pressure loss through filter station 20.0 20.0 20.0
pressure at the driphose, middle of manifold 2.0 2.0 2.0
pressure at the driphose, end of manifold 1.0 1.0 1.0
pressure at the tail end of the driphose 2.5 2.3 2.4
loss from after filter to middle of manifold 8.0 8.0 8.0
pressure loss across manifold 1.0 1.0 1.0
pressure loss across drip hoses -1.5 -1.3 -1.4 Driplines downhill
Block 6
pressure at well 67.0 70.0 68.5
pressure before filter station 40.0 40.0
pressure after filter station 18.0 18.0
pressure loss from pump to filter station 27.0 27.0
pressure loss through filter station 22.0 22.0
pressure at the driphose, middle of manifold 3.5 4.0 3.8
pressure at the driphose, end of manifold 2.0 2.3 2.1
pressure at the tail end of the driphose 5.8 5.5 5.6
loss from after filter to middle of manifold 14.5 14.5
pressure loss across manifold 1.5 1.8 1.6

pressure loss across drip hoses -3.8 -3.3 -3.5 Driplines downbhill



Summary of Distribution Uniformity reports

Al Irrigati Distributi
Number Date Ranch Farm size Crop rea rrigation |s.r| ! |'on
evaluated method Uniformity
acres acres
137 9/23/2015 40 Strawberry 3.3 Drip tape 73%
138 10/23/2015 20 Red Beets 1.8 Sprinklers 80%
139 10/27/2015 45 Strawberry 3 Drip tape 66%
140 12/2/2015 20 Potted ornamentals 0.6 Sprinklers 68%
141 2/12/2016 10.5 |[Strawberry 2.6 Drip tape 88%
142 2/22/2016 50 Raspberry & Blackberry 2.3 Drip tape/hose _
143 3/2/2016 62 Strawberry 2.8 Drip tape 87%
144 2/26/2016 50 Strawberry 3.3 Drip tape 84%
145 3/26/2016 34 Strawberry 3.2 Drip tape
146 4/26/2016 34 Organic Blackberry 1.8 Drip hose 74%
147 5/6/2016 9 Organic Blackberry 3.5 Drip hose 75%
148 5/16/2016 23 Organic Strawberry 2.5 Drip tape 77%
149 6/9/2016 10 Organic Strawberry 1.7 Drip tape 57%
151 7/28/2016 6.5 Apple 3.5 Drip hose PC 90%
152 8/19/2016 15 Apple 3.8 Micro-Sprinkler 80%
153 9/16/2016 40 Strawberry 3.8 Drip tape 83%
154 9/22/2016 100 |Organic Romaine 5.7 Sprinklers 76%
155 9/30/2016 2.8 Herbs 0.83 Drip tape 92%
156 10/21/2016 6.3 Organic Strawberry 0.9 Drip tape 67%
157 11/1/2016 12 Organic Wine Grapes 4.5 Drip hose PC 72%
Total 20 evaluations | Total acres = 590 Evaluated acres = 55 Average DU = 76%




By Method

. Area Irrigation Distribution
Number Date Farm size Crop . .
evaluated method Uniformity
acres acres

151 7/28/2016 6.5 Apple 3.5 Drip hose PC 90%
157 11/1/2016 12 Organic Wine Grapes 4.5 Drip hose PC 72%

Drip PC average| 81%
146 4/26/2016 34 Organic Blackberry 1.8 Drip hose 74%
147 5/6/2016 9 Organic Blackberry 3.5 Drip hose 75%
137 9/23/2015 40 Strawberry 3.3 Drip tape 73%
139 10/27/2015 45 Strawberry 3 Drip tape 66%
141 2/12/2016] 10.5 [Strawberry 2.6 Drip tape 88%
143 3/2/2016 62 Strawberry 2.8 Drip tape 87%
144 2/26/2016 50 Strawberry 3.3 Drip tape 84%
145 3/26/2016 34 Strawberry 3.2 Drip tape 96%
148 5/16/2016 23 Organic Strawberry 2.5 Drip tape 77%
149 6/9/2016 10 Organic Strawberry 1.7 Drip tape 57%
153 9/16/2016 40 Strawberry 3.8 Drip tape 83%
155 9/30/2016 2.8 Herbs 0.83 Drip tape 92%
156 10/21/2016 6.3 Organic Strawberry 0.9 Drip tape 67%
142 2/22/2016 50 Raspberry & Blackberry 2.3 Drip tape/hose 38%

Drip average [ 78%
138 10/23/2015 20 Red Beets 1.8 Sprinklers 80%
140 12/2/2015 20 Potted ornamentals 0.6 Sprinklers 68%
154 9/22/2016] 100 |Organic Romaine 5.7 Sprinklers 76%

Sprinklers avg 75%
152 8/19/2016 15 Apple 3.8 Micro-Sprinkler 80%




. Irrigation Distribution | Target . .
Farm size Crop . . Avg ETc Potential Savings
method Uniformity | DU
acres inch/season inch/season AcFt/season $/season’
40 Strawberry Drip tape 73% 85% 26 5.0 16.8 4190
20 Red Beets Sprinklers 80% 80% 18 0.0 0.0 0
45 Strawberry Drip tape 66% 85% 26 8.8 33.0 8255
20 Potted ornamentals Sprinklers 68% 80% 35 7.7 12.9 3217
10.5 |Strawberry Drip tape 88% 90% 26 0.7 0.6 144
50 Raspberry & Blackberry |Drip tape/hose 38% 90% 23 35.0 2.9 729
62 Strawberry Drip tape 87% 90% 26 1.0 5.1 1287
50 Strawberry Drip tape 84% 90% 26 2.1 8.6 2149
34 Strawberry Drip tape 96% 96% 26 0.0 0.0 0
34 Organic Blackberry Drip hose 74% 90% 20 4.8 13.6 3403
9 Organic Blackberry Drip hose 75% 90% 20 4.4 33 833
23 Organic Strawberry Drip tape 77% 90% 26 4.9 9.3 2337
10 Organic Strawberry Drip tape 57% 80% 26 13.1 10.9 2732
6.5 Apple Drip hose PC 90% 90% 8 0.0 0.0 0
15 Apple Micro-Sprinkler 80% 85% 8 0.6 0.7 184
40 Strawberry Drip tape 83% 85% 26 0.7 2.5 614
100 Organic Romaine Sprinklers 76% 80% 12 0.8 6.6 1645
2.8 Herbs Drip tape 92% 92% 24 0.0 0.0 0
6.3 Organic Strawberry Drip tape 67% 80% 26 6.3 3.3 828
12 Organic Wine Grapes Drip hose PC 72% 90% 8 2.2 2.2 556
590 Average DU = 76% Tot Savings AcFt = 132.4 33103




Application Rate

Irrigation Distribution Design Measured| .
Number Crop . . o Difference
method Uniformity application rate | app rate

in/hr in/hr %
137 Strawberry Drip tape 73% 0.222 0.280 26%
138 Red Beets Sprinklers 80% 0.287 0.310 8%
139 Strawberry Drip tape 66% 0.151 0.220 46%
140 Potted ornamentals Sprinklers 68% 0.509 0.830 63%
141 Strawberry Drip tape 88% 0.298 0.350 18%
142 Raspberry & Blackberry | Drip tape/hose 38% 0.063 0.080 28%
143 Strawberry Drip tape 87% 0.222 0.180 -19%
144 Strawberry Drip tape 84% 0.222 0.150 -32%
145 Strawberry Drip tape 96% 0.222 0.190 -14%
146 Organic Blackberry Drip hose 74% 0.212 0.160 -24%
147 Organic Blackberry Drip hose 75% 0.106 0.090 -15%
148 Organic Strawberry Drip tape 77% 0.193 0.210 9%
149 Organic Strawberry Drip tape 57% 0.289 0.230 -20%
151 Apple Drip hose PC 90% 0.025 0.027 6%
152 Apple Micro-Sprinkler 80% 0.069 0.094 37%
153 Strawberry Drip tape 83% 0.151 0.174 15%
154 Organic Romaine Sprinklers 76% 0.239 0.230 -4%
155 Herbs Drip tape 92% 0.359 0.290 -19%
156 Organic Strawberry Drip tape 67% 0.289 0.200 -31%
157 Organic Wine Grapes Drip hose PC 72% 0.048 0.044 -10%




Most common recommendations:

Recommendation

Install pressure regulators 7/20
Plugging issues, better flushing needed 7/20
Install larger oval hose 5/20
Install larger spaghetti leads 5/20
Set pressure regulators correctly 3/20
Improve orientation of rows/tapes 3/20
Fix leaks (causing ponding/runoff) 3/20
Reduce pressure (>20 psi) 3/20
Install larger layflat serving next block 3/20
Reduce irrigation set area 2/20

Mixed emitters/sprinkler heads 2/20



What Can You Do?

o

Pressure regulators

PRU — Ultra High Flow

b Ideal for installations requiring ultra high flows and accurate zone control.

Applications: Commercial Turf, Drip, Nursery, Agricultural Solid Set, Effluent and Industrial Mining Applications.
Features

- The compact size makes it convenient for use in a valve box

« Corrosion resistant materials that can withstand harsh water conditions and chemicals

« Very low hysteresis and friction loss

« Large flow path resists plugging

Specifications Literature FAQ

Model # Flow Range COREEE I ) (T Inlet Sizes Outlet Sizes
Pressure Pressure

PRU-10 20-100 gpm 10 psi 90 psi 2" FNPT, 2" F NPT,
(0543 - 22713 L/ (0.69 bar) (6.20 bar) 2" FBSPT 2" F BSPT
PRU-15 20 -100 gpm 15 psi 95 psi 2" FNPT, 2" F NPT,
(4543 - 22713 L/hr) (1.03 bar) (6.55 bar) 2" FBSPT 2" FBSPT
PRU-20 2800200 20 psi 100 psi 2" FNPT, 2" FNPT,
(4543 - 22713 L/hr) (1.38 bar) (6.89 bar) 2" FBSPT 2" FBSPT
PRU-25 20 -100 gpm 25 psi 105 psi 2" FNPT, 2" FNPT,
(4543 - 22713 L/hr) (1.72 bar) (7.24 bar) 2" FBSPT 2" FBSPT
PRU30 20-100 gpm 30 psi 110 psi 2" FNPT, 2" FNPT,
2 (4543 - 22713 L/hr) (2.07 bar) (7.58 bar) 2" FBSPT 2" FBSPT
R I N BT B A B




Install pressure check-points to measure pressure




INng easler

Make flush







Pressure compensating tape
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Youare here: Home - Products - Dripline - Thinwall Dripline - UniMax PC Thinwall Dripline

DRIPLINE PRODUCTS

UNIMAX PC THINWALL DRIPLINE r==

Thinwall Dripline

JLHOME i v T ? oNet Heavywall Dripline & Tubing
I OVERVIEW  TECHNICAL =~ LENGTHOFRUN  ATTACHMENTS
Thinwall Driplines . ™ .
e DripNet PC  Series TECHNICAL SPECIFICATIONS

[V Techni Lengthof Run  Ordering  Resources

Wide dripper pressure compensation range 7 psi to 50 psi. (Maximum operating pressure is determined by tubing
1.D. and wall thickness.)
Nominal flow rates (GPH): 0.25, 0.51

Heavywall Driplines

B - . . . : T g i 3 ; T o : -
Pipe and Tubing = anNet PC™ Series Technical = Multiple mil thicknesses, emitter flows, and spacings available in 5/8", 7/8", and 1" diameters provide design
Shrikiecs flexibility for virtually all agricultural needs.
On-Line Dripper: UNIQUE FLAP OUTLET TECHNOLOGY . e o aan s ore o
A Diing star:dp o o provida = Common spacings: 67, 8, 12", 14", 18", 20", 24
Filters DLECTION HDLDED DEIPPERS uninterrupted flow and at shut-down closes ; : .
Made of high quality polyethylene to prevent soil ingestion and root intrusion, = Standard and custom emitter spacing available.
Valves material and welded into a wall of
i Vonts,Check Valves & skt st e AL
Pressure Regulators Arinnat_nr_rail DR Yo - Tiomie i
Dripline Specifications
Wall Inside Outside Max Operating Flushing
Thickness | Diameter | Diameter Pressure Pressure
| ‘ 13 mil ’ 0.013" ’ 0634" ‘ 0.660" ‘ 23 psi ’ 29psi ‘
5/8" 15 mil 0.015" 0.634" 0.664" 26 psi 33 psi

5/8, 13 mil, 8” spacing, 0.625 gpm/100ft
10,000ft cost S580 (roll of 4300ft costs 2505



Questions?







Ap

olication Rate

Number Cro Irrigation Distribution Design application | Measured Difference
P method Uniformity rate app rate
gpm/100ft gpm/100ft
137 Strawberry Drip tape 73% 0.5 0.64 28%
138 Red Beets Sprinklers 80%
139 Strawberry Drip tape 66% 0.34 0.49 44%
140 Potted ornamentals Sprinklers 68%
141 Strawberry Drip tape 88% 0.67 0.79 18%
142 Raspberry & Blackberry | Drip tape/hose 38% 0.52 0.6 15%
143 Strawberry Drip tape 87% 0.5 0.4 -20%
144  |Strawberry Drip tape 84% 0.5 0.34 -32%
145 Strawberry Drip tape 96% 0.5 0.43 -14%
146  |Organic Blackberry Drip hose 74% 0.88 0.65 -26%
147 Organic Blackberry Drip hose 75% 0.88 0.76 -14%
148 Organic Strawberry Drip tape 77% 0.4 0.44 10%
149 Organic Strawberry Drip tape 57% 0.65 0.52 -20%
151  |Apple Drip hose PC 90% 0.42 0.45 7%
152  |Apple Micro-Sprinkler 80% 1.14 1.57 38%
153 Strawberry Drip tape 83% 0.34 0.42 24%
154  |Organic Romaine Sprinklers 76%
155 Herbs Drip tape 92% 0.67 0.53 -21%
156 Organic Strawberry Drip tape 67% 0.65 0.45 -31%
157 Organic Wine Grapes |Drip hose PC 72% 0.35 0.32 -9%
Average DU = 76%




