
Distribution Uniformity (DU) and 
Return on Investment (ROI) 

Estimator

DU & ROI Estimator



• Founded 1997  (29 years)

• Formed by agricultural groups, crop protection industry

• Non-profit organization 

• Parry Klassen, Executive Director

• Courtney Jallo, Associate Director

• Alany Valle, Project Manager

CURES implements agricultural & urban  
research and outreach programs focused on 
stewardship of pesticides and crop nutrients



CURES Projects
Current & Past 

CA Department of Food & Agriculture FREP grants (Fertilizer Research and Education Program)

• Produce videos on nitrogen management for 7 major crops (2022-24)

• Almonds, pistachio, citrus, tomatoes, lettuce, strawberry, wine grapes

• Developed grower-focused continuing education program for writing nitrogen management plans mandated by the Water 

Board for Central Valley Irrigated Agriculture (2015-2021) 

• Six-year pilot; program now managed by CDFA

Administer / staff programs for agricultural organizations / regulatory compliance 

• Modesto/Turlock Groundwater Basin Management Zone (2020 – present); Nitrate Control Program

• Private well testing and replacement water

• Salinas Valley; Implement Water Board order 

• Private well testing and drinking water program (2018-present)

• Preservation Inc. (Central Coast Water Quality Preservation) (2020-present)

• Grower/member support for reporting on nitrogen fertilizers; well testing results for nitrates

Transition to Microirrigation

• State Water Board “Prop 84” grant (2012-2015) 

• $8 million for converting 3000+ acres to drip/microsprinkler
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Importance of Distribution Uniformity (DU) and how it’s measured

• DU is how evenly water is applied from 
each emission device in a block

• Good DU = .90 or above
• Good DU = efficient use of resources 

and/or higher yields and quality

DU =
Average Low Quarter Depth of Water Infiltrated

Average Depth of Water Infiltrated



Effect of Poor Uniformity 

16 10 
Irrigation Line PSI 

Good Uniformity & Water Distribution 

16 15.5 
Irrigation Line PSI 

Bottom Of Root Zone 

15 

Over Irrigation Needed to Overcome Poor DU 

Bottom Of Root Zone 

6.5 16 10 
Irrigation Line PSI 

6.5 
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Results of DU Measurements – More Recent Data from 5,416 tests

• Nearly 60% 
were less 
than ideal

• Possible 
water and 
energy 
waste

• Possible 
yield and 
quality 
degradation

30%     
28% < .8 DU

From Final Project Report Prepared for Blue Tech Valley Innovation Cluster:  
The Value of Improving Drip Micro Irrigation System Distribution Uniformity

Accumulation of test data from 
ITRC,  Bill Power, Brian Hockett, 
Kevin Greer and other private 
evaluators – largest data base 
available.



Solution to the Problem?

DU & ROI Estimator

Custom Software that is:

• Free of charge 

• Usable on any crop with pressurized system

• Independently Developed



Key Benefits of DU & ROI Estimator

• Produces Estimates for Return on Investment in years 

• Based on water and energy savings and potential yield gains

• Farmer receives financial information needed to decide on repairs / upgrades

• Quicker irrigation system evaluations

• Generates automated report for quicker turnaround

• Program is user-friendly and FREE!



Collaborators

Software Development 

▪ Jim Anshutz, Irrigation Consultant

▪ Inge Bisconer, Irrigation Consultant

Beta Field Testing 

▪ Resource Conservation Districts (Stanislaus and San Joaquin counties)

▪ CURES staff 



Software Overview 

▪ Funded by California Department of Food & Agriculture

▪ Water Efficiency Technical Assistance (WETA)

▪ Devices covered: Drip line emitters, online emitters, jets and microsprinklers, drip tape and undertree

sprinklers

▪ Function for including costs in ROI estimates 



Software Details

• Diagnostic DU score and estimates well and booster pump efficiency 

• Based on single block vs entire field

• Lists system performance metrics and identifies performance problems

• Estimates ROI in years (two ways of stating)

• How much are you wasting (in water and energy) and foregoing (in yield) every year or

• How much can you afford to spend

• Feature not found in other DU evaluation tools 

• Download onto Windows-based computers (available now)

• Web-based portal (completing in June 2026)

• Instructions for performing in-field system evaluations and software operation



Irrigation System Evaluation Process

1. Grower pre-visit questionnaire on system information

2. Visually assess pump station; verify system layout

3. Take field measurements

4. Input field data

5. Deliver report to grower 

Follow-up call or in-person



Benefits of Improving DU Using Estimator Tool

• Assists in identifying irrigation system problems

• Provides realistic $ estimates (after DU improvements) on: 

• Energy savings for pumping/pressurizing irrigation system

• Possible reduction in applied water

• Savings in fertilizer injected through irrigation system

• Farm management tool for comparing DU evaluations (by set) over multiple years



Business Model Development for DU Estimator

Target Audiences for Business Model

• Irrigation dealers, irrigation and crop consultants

• Technical service providers (Resource Conservation Districts) 

Service Enhancement

• Irrigation system evaluations leading to upgrades and/or retrofits

Commercial growers potential users 



California Irrigation Dealers

Agreed to offer service to customers



Ag Source magazine advertisement

• February-March 2026 editions



Suggestions?

Ideas?

www.curesworks.org

http://www.curesworks.org/


THANK YOU!



Extra slides on software 



Pre-Visit Questionnaire



Data Collection Forms

Date 

llrrigaUoin System DU and ROIi !Estimator 
Equipment Com1Ponent Performance Evaluation Form 

------

Materials on the screen risers restricting flow to the irrigation hoselines D Yes D No 
D Biological D Slime D Organic materialfrom insects, fish eggs, etc. 
D Inorganic D Sand D Plastic 

Deep Well Pump ---------------------------

Percent of emission devices that are either partially or completely plugged 
D None D 0-5% D 5-10% D More than 10% 

Motor S~e (HP) Flow (gpm) Pressure (psi) 

__ Cost {S/Kwl1) __ _ Standling Water level {feet) 

Power C Electric D Diesel Natural Gas 

External plugging of emission device, either partially or completely 
D None observed D Algae or Biological D Insects D Soi l Particles 

Hose End Flush Water contaminates 

Booster Pump ----------------------------

D None observed D Algae or Biological D Insects D Soi l Particles 
Worn Spinners on Micro Sprinklers 

D None observed or not applicable D Spinner not spinning 
Motor Sirze (HP) ___ Flow (gpm) ___ Pressure ~psi) ___ Cost{$ wh) __ _ D Spinner not rotating as fast or faster than most others D Spinner blocked by weeds or other debris 

Worn Nozzles on Micro Jet Power C E ectric, D Die&el C Natural Gas 

Flow Meters 

Deep Well High Reading (gpm) 
Booster/Filter High Readit11g (gpm) 

--
Deep Well Low Reading {gpm) 

IBoosterff ilier Low Readling (,gpm) 

D None observed or N/A D Variations in wetting patterns D Larger or smaller streams of water 
Leaks in the field 
□ None observed □ At the filter station □ From air vents in the field □ In hoses 
D In or around emission devices D At valves 

Filters -------------------------------
Throttled gate or butterfly valves (manually partially closed to regulate field pressures) 

D None observed or N/A D At filter station D At inlet to irrigation sets 
Precipitation (typically seen as a white buildup) on or in the emission device outlet LJ Sand Media LJ Simple Screen LJ Screen W I Sook LJ Screer1 W ! Auto Clean (Blue I Red) 

LJ Screen W / Con inuous Fl 1.1:sh LJ D·isc Filters L Sand Separator 

Number of Units Automatic Fluslhlng Yes No 
Upstream Pressure Be ore Backlll sh (psi) ___ After Baokflush (psi) __ _ 

Downstream Pressure Be ore B.acldlush (psi ) After Back ush {psi) 
---

Contlnuollis Flush and S8111d Separater Up-stream Pressure (psi) 

D Yes D No 
Variety of emission devices 

D Yes D No 

Irrigation system Issues: 

Observed Issues: 
1. There are 2 filter issues 
2. There are 14 emission device Issues 
3. There are 2 issues with throttling valves 
4. There are 5 issues with leaks in the field 

Equipment Performance Issues: 
1. There are 3 issues with filters 
2. There are 2 issues with control valves 
3. There is an issue with polyethylene lateral hose regulators 

Pumping Plant Issues: 

Observed Issues: 
1. Deep Well Pump has not been tested in the last five years 
2. Deep Well Pump flow or pressure has recently decreased 
3. Booster Pump has not been tested in the last five years 
4. Booster Pump flow or pressure has recently decreased 

Equipment Performance Issues: 
1. The deep well pumping plant efficiency is below average 



!Irrigation System DU and ROI Estllmator 
DU Pressure Measur,ements (Non-PC iwo Directions) 

Date --------
NON PRESSURE COMPENSATING (Non-PC) EM ISSION DEVICES- P-RESSUFtES FRO M HOSES FED IN TWO 
0 1 ECii0 NS 

Eml~•(l<I tt'e\'h;>e llilles1 pre~-ru ~ : are r F!;:)si_,r.~ ,11 1he hose 111 pg A11P.r . represP. ral311ve lflii)31,nn hlock izorae} IS 
cho:iien, rt:vord 30 presi;ull:05 on IC 11,;;,:;c:s at IIIC head C'4 or lhe • 1.crdl <1 11d (hen ,mo tc:r 30 !ll=Urc:s ill lllC far end 
OI Ole 1::i1er. 1 as IQll()';IS· 
1 A1 1 , e;n 01 u1e up1•11 11 sii le o r tM r.11n~e111 ne·s ra11em1 (111::!llkf!tl 1- • In r,ei,)· 

a) Walking dct.m eaDh of the s,~ hose lines ( 111' ed 1 6 in red , recixd uo plre!l!n.-es a lhe end of he hose arid 
al l he middle of the hose for a total oi 12 pressure read!ng:s. 

2.. At head, or beginning, of the dmm hill side of lhe chosen zone's ,a.teral (marked 1 - 6 in red)c 
a} Walking up each orthc six. ho:;c lines (rnarkc-i:I 1-6 i1 rod!. re1;old thrac pr,cssurC'S at 100 head Oi' thi.- hoso, al 

e mid le of lhc ho:.c, and al IC end ol U1c holiC for a loi.11 ol 111 pre,,:sUJ e readinQ:;. 
3. Al r;c: cml oJ Ula:: dol'lnhil :side or IIIC chosen mne's lah::r.il (1 r ,l;,cd 7-12 in I ed). 

a) Walking dct,m eac.h of the six oose lines, record 1hree pressures al 1he end oi the hose, at he middle of ~ 
hoe.e, and at 1he head of tile hree for a tolal ol 18 plre!lsure readimg!I. 

d. l it · •• emd 0€ he uphill side of th,e chosen zone's faleral (marked 7' 12 in red): 
<1} '1-'';ilkin!J duwl cm;h or lhe :;i~ hoi;e lint:5, rl:<lord two pIe:;.:;urc:s al Ii!: middle of Iha:: hose a11\J ill IC Id or IJie 

hose f OI" a total of 12 prc="IIC rnooimgs. 

Downhill Side of !Lateral 

4 :2 

1 1 

IE:r,d o1 latera II Head of Lateral 

Uph ill Side of Lateral! 

I r1rl g1aitl on System DU and RO I Est I matiOr 
DU Flow !Measurements (Non-PC Two Dii1recf ons} 

Date 
--------

t40H-PRESSURE COMPE t4SATING, {t4onJK) EMISSION l)[VICES - fL.OW.S FROM flOS!ES FED IIN iWO 
DIRECTIONS 

Emis:;ioo el'ic:e flow:. are measured in millili ter:;. Reoord 76 blill limed ow mcasun::mcnti; frorn cmi,s:;ic:m dcYi!ie:;, 
.; -,q1 ~ 10lal f"es;1ure me.i ·urernents rrc.-,, 1 ,e ho es. as IOlloY!S 
1 At l he 11ead or 1e l;Ilet.JI, , 1.arkoo as 1 ,11 roo. rec,on:I 16 hir, e(I rJQws: 1ro.--r1 em, 'liOll de -s 1 1.1 .. a:1 ()own ·roor ol 

ll1C ooesetine:s illt the norrnill l •operating pres.sure. which ii; recordcdl Ha..,ing rnarlked U,e emi:;:,ion device,;, record 
16 aaa, nal timed riows aliler reduc,ng ~ IIOse opeir,·mng pres:11_.re t>'i' ¼ OI IJ,e 11()f11ai ier;)11119 p4r~sure .lrnl 
reoordmg 

2. At the id;lle of Ille late ril l, marked iii& 2 in n::d . rcwrn 16 timed llows •on Ille middle of four of lhc ho:;elines at ihc 
nom1;JI Ql:>er;:ihri~ ~,re~ re "'!l•:t, 1- reoor,1e<:1. 
At 11e ,en(! r the 1~ra1. 111.. e<II :is 3 111 re(!, rec:or<l 20 lh'iiei:I 1ro,,,s 0,1 u,e e1 ,1 ,)f r ur 01· Ifie 11():._<eJar,es a t nm.::i1 
•operating )J'lCSsurc which is rcc;ordm 

Test Do-a1ioo ----
The mini Ulm flow test duration recommended is 120 sec.-onds or drip sys-lems and 4S seconds for micro jet or mic,r,o 
sprillkler syste-m<s. 

3 IE:nd of 1!.aterall 

11)ow11 1il lll Side- of L.ate-rall 

2 Mldd re of Latera'I 

Upll ill Side Of lateral 

~ r 

½Press e 

Head ,of Lat.era! 



Date 

Irrigation System DU and ROI Estimator 
DU Measurements (PC Two Directions) 

--------

Emission device flows are measured in milliliters and pressure is measured in psi. Record 60 total flow measurements 
from em ission devices, and 15 total pressure measurements from hoselines in the chosen zone. Beginning at the 
head of the lateral, record four flow readings and one pressure reading at each of the following hose locations: 
1. Head hose (marked as 1 in red): at the end and middle of the uphill hose, and at the head, middle and end of the 

downhill hose (20 flow readings and 5 pressure readings). 
2. Middle hose (marked as 2 in red): at the end and middle of the uphill hose, and at the head, middle and end of the 

downhill hose (20 flow readings and 5 pressure readings). 
3. End hose (marked as 3 in red): at the end and middle of the uphill hose, and at the head, middle and end of the 

downhill hose (20 flow readings and 5 pressu re readings) 

Test Duration 

The minim um flow test duration recommended is 120 seconds for dri p systems and 45 seconds for micro jet or micro 
sprinkler systems. 

End of Uphill Midd le of Head of Middle of End of 
Hose Uphill Hose DownHill Hose Downhill Hose Downhill Hose 

(3) 

□ Pressure □ Pressure Pressure □ Pressure □ 

D Pressure D Pressure 

(2) 
Pressure □ Pressure □ 

D Pressure D Pressure 

(1) 

Pressure □ Pressure □ 



Program Overview



User Interface
Welcome Progrllm Guide Evll lulltions Fllrm lnformll tion DU Measurements 

DU represents the actual performance of a drip/micro 
irrigation system in terms of how evenly water is applied lo 
the crop across the irrigation zone from each of the 
emission devices. whether they are emitters. jets. 
micro-sprinklers or sprinklers. To determine a system·s 
pressure DU. pressures are measured from fie ld emission 
devices in the following prescribed manner: 

Emission device inlet pressures are measured in the hose 
in psi. After a representative irrigation block (zone) is 
chosen. record 18 pressures on the hoses at the head end 
of the latera l and then another 18 pressures at the far end of 
the late ral as follows: 

1. At the head. or beginning. of the chosen zone's lateral 
(marked 1-6 in red): 

a) Walking down each of the six hose lines. record 
three pressures at the head of the hose. at the middle of the 
hose. and at the end of the hose for a total of 18 pressure 
read ings. 

2. At the end of the chosen zone's lateral (marked 7 -1 2 in 
red): 

a) Walking down each of the six hose lines. record 
three pressures at the head of the hose. at the middle of the 
hose. and at the end of the hose for a total of 18 pressure 
read ings. 

Move cursor over the above instructions to see a graphic with 
recommended fie ld locations to take flow and pressure 
measurements. 

Click to 
ca lculate DU 

fResult: ou1q lip = o.86 

■ 

12 12 12 

14 12 14 11 14 10 

End of LBterBI 

Distribution Uniformity DU lqt\ p 
Equation: 

DU Report 

112 

14 

16 9 

112 

14 

Grower Questions 
& Observllt ions 

112 

16 

16 8 16 7 

[ average 

Equipment Component 
Performllnce EvllluBtion 

Pump Improvements 
FinBnciBI Assessments 

114 116 

16 18 

18 6 20 5 

timated flow .. ] 

System Improvements 
FinBnciBI Assessments 

Pressures Flows Save Cancel 

16 116 116 116 

18 18 18 18 

20 4 20 3 20 2 20 1 

HeBd of LBternl 



User Interface

Welcome Program Guide Evaluations Farm Information DU Measurements 

Preview Report Print Report Print Setup Microsoft Print to PDF 
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Annual Savings $/acre/per one year 
After initial investment recovered, annual 
savings continue

Savings from improving current DU to 0.90

Irrigation System DU and ROI Estimator Tool



Full 12 pg report
• Summary Report – 3 pages
• DU Report – 2 pages
• Grower Questions/Field 

Observations Report – 3 
pages

• Equipment Evaluation Report-
2 pages

• Pump Improvements Report -1 
page

• System Improvements Report 
– 1 page
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Estimate tailored 
to field size 

Irrigation System DU and ROI Estimator Tool
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Irrigation System DU and ROI Estimator Tool

Pumping Cast 
Analysis, 

II 1Opera' 
·. ptimiz d 
E ncy 

E~: ~m-:c- '-c-d nve·~' ~ . - n 1• ~a can - -, m-:-de ba_e _J u~o- 1 Le 
de--imried RO 'Y1ea--· 

Existing Effici ncy 

I lo/c, 

26 

56% 

26 

ROI. Years 

1 Year 

2Y an; 

.2.319 1.777' 3 Y _ars 

Pumpi_· g Costs. /... . .153.86 • 3, ,_33.-3 Years 
-----------------------1 
Savings. • year • 7.20.08 5 Y ars 

ell Pum • 8:ooister Pump l otal I --~ 

2,380.32 

3.600. 0 



Report 
Recommendations 
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