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Welcome to the Irrigation DU and ROI Estimator Program Guide. This Program Guide provides a brief
overview of the Irrigation DU and ROI Estimator software program, also known as the DU Estimator.
The Guide also lists items necessary to conduct an evaluation, and provides instructions on how to
prepare for a field evaluation.

A comprehensive 200+ page description of how to use the program, including four detailed examples of
drip/micro systems, is provided in the program’s User Manual. Note that the User Manual is currently
being updated and will soon be available with the inclusion of tape and sprinkler systems, fertigation
costs, and a new aggregated reports feature.

Program Overview

Once the DU Estimator program is launched, the program’s ten tabs appear at the top of the screen
along with the program’s Welcome Screen as shown below:

Grower Questions.
& Observations

Equipment Component Pump Improvements System Improvements

DU Measurements - 5
Performance Evaluation Financial Assessments Financial Assessments

Welcome ‘ Program Guide

Evaluations ‘ Farm Information

DU Report

Preview Contents | Print Contents | Print Setup | HP37ZECT (HP Officelet Pro 8020 series) Print Forms

Irrigation System DU and ROI Estimator Program Welcome Screen

The following is a brief description of the contents of each of the ten tabs:

1. Welcome Tab:

®

Grower Questions
& Observaticns

Equipment Compenent Pump Imprevements System Improvements

DU Measurements 5 ; £ 5
Performance Evaluation Financial Assessments Financial Assessments

Welcome ‘ Program Guide DU Report

Evaluations \ Farm Information

Preview Contents | Print Contents | Print Setup | Microsoft Print to PDF Print Forms

The Welcome tab highlighted in green above provides information about what the program does, why it
was created, how it provides value, and who funded it, created it, and will use it.

In short, the DU Estimator is a program that is available for free via a web site link that downloads onto
the user’s Windows based computer. It provides the methodology, instructions, forms, data entry
screens, reports, background calculations and interpretive information necessary for a field technician
with nominal training to:

1. Conduct an abbreviated distribution uniformity (DU) analysis on agricultural drip/micro, tape and
stationary sprinkler irrigation systems by gathering flow and pressure data from specifically located
emission devices within an irrigation block that is considered representative of the field’s irrigation
system;



2. Identify specific irrigation system deficiencies by interviewing farm personnel regarding the
operation of the system and physically observing the status of irrigation system equipment
components;

3. Translate the evaluation findings into reports estimating the economic value of improving the
existing DU performance and equipment component deficiencies discovered, which includes the
estimated cost of pumping unnecessary applications of water and fertigation, the estimated value
of forgone yield potential, and the estimated cost of less than optimal pumping plant efficiency;

4. Provide an estimated Return on Investment (ROI) analysis, in S/Acre and $/field, based on the
grower’s preferred ROI timeframe, in years, to better inform and encourage the consideration of
corrective action funding. Reports are provided by field, and field reports may then be aggregated
by owner.

The initial focus of the of the DU Estimator was to evaluate drip/micro systems irrigating permanent
crops in California’s central valley but has since been expanded to include drip tape and stationary (non-
mechanized) sprinkler systems irrigating nearly any crop. The purpose is to encourage the correction of
discovered deficiencies by connecting the evaluation’s results with its estimated on-farm economic
impact, i.e. translating the cost of poor irrigation system DU into S$/acre and $/field.

2. Program Guide Tab:

®

Grower Questions
& Observations

Equipment Compaonent
Performance Evaluation

Pump Improvements System Improvements

homlpbrnatan DU e Financial Assessments Financial Assessments

Welcome Program Guide Evaluations DU Report

The Program Guide tab highlighted in green above provides a brief overview of the DU Estimator
software program, a list of items necessary to conduct an evaluation, instructions on how to prepare for
a field evaluation, and a list of additional useful resources.

3. Evaluations Tab:

0

Welcome | Program Guide

Drip/Micro ]| Create New Evaluation | Save Evaluation As | Upload Evaluations | Delete Evaluations | Print Forms | Print Evaluation Reports | Print Aggregated Reports by Owner Setup | Register/Login

The Evaluations Tab highlighted in green above is where, via the sub-tabs below it, users may choose
system type and then store, create, save, upload and delete Evaluations, print Forms and Reports, view
version information in Setup, and Register/Login with the evaluator’s name, email address and
password.

To open an evaluation, select the system type sub-tab on the far left (Drip/Micro, Tape or Sprinkler) and
then double click on one of the evaluations listed in the menu as highlighted in blue below for
Drip/Micro.

@) trrigation System DU And RO! Estimator - 8 X

Welcome DU Report

Program Guite - Farminformation | DU Measurements

Drip/Micro 5| create Mew Evaluation | Save Evaluation As | Upload Evaluations | Delete Evaluations | Prin For Setup | RegisterLogin
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The adjacent “Create New Evaluation” sub-tab is used to begin a new evaluation by opening the Farm
Information tab. The adjacent “Save Evaluation As” sub-tab may be used to save an existing evaluation
with a new name such that specific data may be changed without reentering data that the user wishes
to remain unchanged. The adjacent “Upload Evaluations” sub-tab allows select, non-personal technical
data to be uploaded to a central database. The adjacent “Delete Evaluations” sub-tab may be used to
delete evaluations from the menu.

The adjacent “Print Forms” sub-tab provides the following menu to access all the various forms that are
needed to conduct an evaluation:

()

&

Preview Form | Print Forms | Print Setup | HP37ZECT (HP Officelet Pro 8020 series) Number of Copies 1
System Type DU Forms
© Drip/Micro O Tape O Sprinkler Drip/Micro DU Drip Tape/Thinwall Dripline

General Information Forms

[_J Farm Information Form

O Grower Questions and Observations
— Form

O Equipment Compaonent Performance
— Evaluation Form

[%

| Measurements (PC One

Direction)

Drip/Micro DU

| Measurements (PC Two

Directions)

Drip/Micro DU

| Measurements (Mon-PC One

Direction)

Drip/Micro DU

| Measurements (Mon-PC Two

Directions)

[J DU Measurements (PC One
Direction)

_ Drip Tape/Thinwall Dripline
] DU Measurements (PC Two
Directions)

Drip Tape/Thinwall Dripline
[l DU Measurements (Mon-PC
One Direction)

Drip Tape/Thinwall Dripline
] DU Measurements (Non-PC
Two Directions)

— Sprinkler DU Measurements

— (PC One Direction)

— Sprinkler DU Measurements
— (PC Two Directions)

— Sprinkler DU Measurements
— {MNon-PC One Direction)

— Sprinkler DU Measurements
— (Mon-PC Two Directions)

4

First choose the type of system that will be evaluated (Drip/Micro, Tape or Sprinkler). Second, select the
General Information forms: Farm Information, Observations, and Equipment Performance Evaluation.
All three are required for any evaluation, however, they differ slightly depending on the type of system
selected. Third, select one of the four DU Forms for the selected system type depending on whether the
irrigation system uses pressure compensating (PC) or Non-PC emission devices, and whether the hoses
are fed in one or two directions from the lateral. In the image above, the system type is Drip/Micro, and
one of the four Drip/Micro DU Form options that are highlighted in blue need to be selected for a given
evaluation. For illustration purposes, the following three pages show all three General Forms and all
four DU Forms for Drip/Micro, Tape and Sprinkler system evaluations.



Evaluation Forms for Drip/Micro:

General Forms (3 pages), PC (2 pages); Non-PC (4 pages)

Irrigation System DU and ROl Estimator Irrigation System DU and ROI Estimator
Fami Information Form Grower Questions and Observations Form
Date oae
System Flushing
‘Atthe beginning and end of the irigation season
Company ) atthe baginning 3nd end of the IMiga8on s2350n 3nd several Bmes duing the seasan
O Several times during the season O Monthly O vearty O N
Owner Name m!p Oves Ohio
Contact Name o1 repaived in years Dves 0 Ho
Dun nllpwnpnwumrmssmmanmuwlr Oves Omo
Addross Booster pump tested in Lastfive years
Boaster pump replaced or repaired in last five years DY?; One
CellFrane tumbe Emallsarees Boostar pump flow sndior pressure decressed recenty Oves CNo
Project Yes O Na
Sand media filtr system flush sutamaticaty O Yes DNn
County Groo, crean filer Oves Oo

Desired RO in Yiears for Cagital Expenditures
Acres Age of iTigaton System
Surface Water (% al/acre)

‘Waler District Name

Expected Vield Increase in %
Crop Watet Requirement (acre fiacre)
Ground Waler (% affacre)

Emission Devics Type [] Micro Micro Jet
o Sprnkier .

Maaufacturer

Emission Device

Emiter Type [(] Pressure Compensating [[] Han

Model Hame/Descripion
Numer of

Dlgee [ oosine

prassure Compensatng

Treeine

Spacing Between TreesVines Teet)
Spacing Between Devices per TreeMine feel)

Spacing Between Tree Rowsine Row feet)

‘Serean fifer system flush sutomascally Oves Do

Disc fillor removed and cleaned fings or discs [ves O Mo
Disc fier systen flush aulomatically Oves O No
Confinugus flush screen fiter O Vil Ona

Pescent of emission devices ihat a

er partally or completely plugged
%

mone Oos% O Huli DMnmm
Inconsistent emission device sizs, type of brand
Yes
Eusicup of chamical white) an o in the emission
[=p*

Extemal plugging of emission dsvices, sifier DalhaHrw wmplemy
O Mane observad O Algae or Bisogical Ol insects 1 Sod Paricles
Hose End Flush Water contaminants
O Mone observed D Algae o Biskogical Ol insects: O S Parlicles
i laterals ] Yes
O siolegical O sime 0 Organic matediallrom insects, fish eggs, eic.
DO inorganic  0Sand (] Plastic
oo Spinners on Micro Sprinklers
o ornot appaicatie O Spinner not spinning

Folyeinylens (PE) Tubing Outside Diameter (inches)

Canopy Shading (%)

Hase Directon trom fases ] One Divecton 7] Twa Directons
Hase Lines per Trestine Row ] Single (] Duat

Percent (3) Watted Area

O3 Spinner not ratating as fast or faster than mostothers L Spinner blocked by weeds or olher debris
‘Wom Nozzies on Micro Jat
o wa O g patiems O Larger or water
Thioted gate or buedly valves (manually pacially cosed 1o regulale fiekd pressures)
0 Mane observed or i [ Atfilter station T Atinietbo imigation sels
Leaks in e figld
O Mone observed [ At me filler station [ From air vents in the
Omor O Atvaives

i OinHoses

Irrigation System DU and ROI Estimator
Equipment Component Performance Evaluation Form

oate
Deap Well Pump (Enter on Pump Financial Tab)
Miotar Sizs (HF) Flow (gom) Prassure (psi)

Standing Waterlevel (feety _____ Cost(SKwh) ____ Cost(Sigallan) _____
Power [] Elecric [Joiesel (] Propane

Booster Pump (Enter on Pump. Fu i Tab)

Mator Size (HP) Flow (gpm) Fressure (psi) Cost ($Kwh)
Power [] Elearic [Joiesel (] propane comsigaton)
Flow Metes
[nm e i R (pom) ___ Goep el Low Reading o)

dooster (gpm)

m]
O] Screen wiContinuous Flush [ DiscFiters (] Sana Separstor  Sana Meaia Dia. (in)
Olto -

Number of Units Automatic Flushing [] Yes
Atter

Ups
Downsiream Fressure Before Backflush (psi)
Contnuous Fiusn / Separster Upstream Fressurs (psl)

Adter Backlush (psi)

Fillors
O sandMedia [ simple Saeen O]
Downstrsam (psi)

Valve
Size Dautomatic (] Manual
Upstrzam Fressure (psi) Dawnsream Fressure (psi)

Submain contral Valve
Size Dautomatc (] Manual
Upstrzam Fressure (psi) Dawnsream Fressure (psi)

Size Labeled Regulating Fressura ipsi)
Upstraam Fressurs (psi) Downstresm Prassure (psi)

Emasan

Irrigation System DU and ROI Estimator
Drip/Micro DU Measurements (PC One Direction)
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Irrigation System DU and ROI Estimator
Drip/Micro DU Measurements (PC Tw Directions)
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Irrigation System DU and ROI Estimator
Drip/Micro DU Pressure Measurements (Non-PC One Direction)
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Evaluation Forms for Tape: General Forms (3 pages), PC (2 pages); Non-PC (4 pages)

Irrigation System DU and ROI Estimator
Farm Information Form

Irrigation System DU and ROI Estimator
Grower Questions and Observations Form

Date Date
Systom Flushi
Esshiaton Hame, ‘Althe beginning and end of the irigation season
Company
O Several imes duing the season O Monthly O Yearty O Never
Owner Name Oves Ono
Deep well pump replaced of repairedin lastfive years 0 Yes 0o
dior Oves Ono
Address Booster pump tested inlastfive years [1ves I No
Booster pump replaced of repaired in lastfive years Clves O No
Booster pump flow andior pressure decreased recently ClYes CINo
Projector s:
‘Sand meda ier system flush automatically O Yes CINo
Cowy ‘Screen filler sand paricles lodged in screen material Clves CINo
Crop vkt ‘Screen file system flush avtomatically O Yes CNo
Reguremenace Avrsgeiela,#of incamegerunt ot Disc fiter removed and cleaned dings or giscs Clves [ No
Annual Crop Crop Acres inchesracre) vield Disc filersystem flush automatcaty Clves ONo
Contiountian srves mar Oves Do
Percent pletely plugg
BNoos. D05% 015108 01 bore man 10%
Dyes ONo
Busdup of st
vears for Expected Dyes ONo
Fleld Acres Age of Imgation System __

Surface Water (% af/acre) Ground Water (% atiacre)

O None observed I Algae or Biological Ll Insects L1 Soil Particles

O Noae observed D Algae or Biological O Insects O Soil Partictes

Bed Width (center 10 center dimensions, inches)
Emiter Spacing, inches.

Emission Device Flow Rate (ggh) ___
Number of Hoses per Bed el
Polyethylene (PE) Tuding Outside Diameter (inches)

Hose Direction from Riser (] One Directon ] Two Directions

‘Water District Name
iption a O Attiter station 1
Leaks in the field
Tyve (0] Do Tape (] Thirra Oiphe with istet 3 toneabsenvea Ol At e siaton D From s venis e ies O nioses
o Ipply pipes. couplers, of in Me field
Emitter Type ] a [ Fiow Control I:\ Atvalves
Manufacturer

Irrigation System DU and ROI Estimator
Equipment Component Performance Evaluation Form

Date

Deep Well Pump (Enter on Financial Tab)
Motor Size (HP) Flow (gpm) P!Omm (psi)

Standing Waterlevel (feet) Cosl(SKwh) ____ Cost(Sigalion)

Power [] Electic []Diesel [J Propane

Booster Pump (Enter on Financial Tab)

Mator Size (HP) Flow (gpm) Prassure (psi) Cost(skwh)
Power [] Electric [JOiesel []Propane Cost(Sigation)
Flow Meters.

Desp Well High Reading (gpm) Deep Well Low Reading (gpm)

BoosterFike —_ BoosterFitler

Faters

IO SandMedia [J Simple Screen  [J Screen WiSack [ Sareen WiAuto Clean (BlueRed)
0 Screen WiContinuous Flush [ DiscFiters [ Sand Separator  Sand Media Dia. (in)
Number of Units Automatic Flushing [J Yes D No

Continuous Flush / Separater Upstream Pressure (psi) Downstream (psi)

Ism DAutomate (] Manual
Ut (psi) psi

size ___ Dastomatc  [J Manual ‘

Irrigation System DU and ROI Estimator
Drip Tape/Thinwall Dripline DU Measurements (PC One Direction)

Irrigation System DU and ROI Estimator
Drip Tape/Thinwall Dripline DU Measurements (PC Two Directions)
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Irrigation System DU and ROI Estimator
Drip Tape/Thinwall Dripline DU Pressure Measurements. (Non-PC One Directian)
Date.
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Drip rapqmmmn [ Pressure and Flow Measurements [Non-PC One
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Irrigation System DU and ROI Estimator
DU Pressure
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Drip nwmmwll nnpun. ssure and Flow Measurements (Non-PC Two
Directions)

Date

NOMFRESSURE COMPENSATING (NonPC) EMISHON DEVICES - PRES SURE & FLOW 5 FROM KOSES FED IN
TWO DIRECTIONS
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Evaluation Forms for Sprinklers: General Forms (3 pages), PC (2 pages); Non-PC (3 pages)

Irrigation System DU and ROI Estimator
Fam Information Form
Date

Evaluation Name

Irrigation System DU and ROI Estimator
Grower Questions and Observations Fom
Date

System Flushing
0] At e begunning and end of me Imgation seasan
0]t e egunning and end ofthe Imgalion season and several tmes during the seasan

Company
O Sevaraitmes dunng me season O Mannty O vearly O Hever

Ovner Name 0 intastrive years Oves ONa
ContactName o repairedin Dives Onio

o decreased receniy O Yes CJNo
Address Booster purnp tested in last five years O ves O No

o Baoster yeas Oy Ono

Cell Phone Number E Booster pu ves ClHo
Frojector Sang meaia sand cnangea O ves U1

Sand media fifer system fush aulomatically 0 ves ClMo
County Grop, ﬁaem iter Clves Ono
Desired ROI In Years for Capital Expenditures Expacied Yieidincrease i % en filler system flush automatically O Yes CINo

v it e s s g 18 Dies LN
e Age of Inigalion System __ Grop Water Requirement (acre facre} Disc fifler system flush aufomatica

Comtnuous flush screen fifer (1 ves C1Ho

Sprinkler Supply Line (inches)

Line Direction from Riser [ ] One Direction [ Two Direckons

Sarinkler Supply Line [] Polyetniens [] PE

Surface Water (% alfacre) Ground Wate (% afiacre) Percent of sprinklers tat are aither partially or completely plugged
Wiater Distict Name Obone 00-5% O50% O Morethan 0%
Inceasistent sprinkler size, fype o brand
Under Tree Sprinkler Description Olves Do
Sinkier Type [ ] 1 " Flow Coniral [ Pressi Bulldup of chemica! ) ortary
o vee D dive D lig Dn-m.iuan o [ S
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PC evaluations primarily collect flow data to detect potential emission device plugging issues since, in
theory, pressure variation should not affect flow if the system operates within the PC emission device’s
specified operating range (typically ~10-50 psi depending on the make and model). In contrast, Non-PC
evaluations collect both flow and more extensive pressure data since poor DU could be caused by
plugging and/or system pressure variation since non-PC devices emit more flow as hose pressure
increases. The following provides more detail on each of the four choices for the three system types:

1. PC One Direction: To conduct an evaluation on Drip/Micro and Tape systems that use PC emission
devices and where hoses are fed in one direction, 36 flow and 9 pressure measurements must be
taken at specified locations to calculate a system DU. If the resulting DU is less than 0.70, then an
additional 36 flow and 9 pressure measurements must be taken. On Sprinkler systems with FCN,
Flow Control Device at Base of Sprinkler or Pressure Regulator at Base of Sprinkler, 36 flow and 18
pressure measurements must be taken, but no additional measurements are needed even if the DU
is below 0.70.

2. PCTwo Directions: To conduct an evaluation on Drip/Micro and Tape systems that use PC emission
devices and where hoses are fed in two directions, 60 flow and 15 pressure measurements must be
taken at specified locations to calculate a system DU. No additional measurements are needed even
if the overall System DU is below .70. On Sprinkler systems with FCN, Flow Control Device at Base
of Sprinkler or Pressure Regulator at Base of Sprinkler, 30 flow and 15 pressure measurements must
be taken, and no additional measurements are needed even if the DU is below 0.70.

3. Non-PC and Tape with Flow Control One Direction: To conduct an evaluation on Drip/Micro and
Tape systems that use Non-PC or Tape with Flow Control emission devices and are fed in one
direction, 36 pressure measurements must be taken at specified locations and recorded on the Non-
PC Pressure Measurement data collection form, and 76 flow measurements and 4 pressure
measurements must be taken at specified locations and recorded on the Non-PC Pressure and Flow
Measurement data collection form. As detailed in the instructions, 16 of the flow measurements
are first taken at the normal operating pressure at a location close to the head of the lateral from
emission devices that have been marked since afterwards, a second flow measurement is taken
from the same emission devices at half the normal operating pressure (by crimping the hose inlet to
achieve this desired pressure). Collecting flow data at normal pressure, and then at half of normal
pressure, allows the program to develop a “clean water” emission device flow vs. pressure curve.
After the data is collected in-field on the paper forms, it is entered into the DU Estimator program,
which calculates both a “pressure DU” and “flow DU”, which are then multiplied by one another to
compute the overall System DU. No additional measurements are needed even if the overall System
DU is below .70. On Sprinkler systems, 32 flow and 38 pressure measurements must be taken and
no additional measurements are needed even if the DU is below 0.70.

4. Non-PC and Tape with Flow Control Two Directions: To conduct an evaluation on Drip/Micro and
Tape systems that use Non-PC or Tape with Flow Control emission devices and are fed in two
directions, 60 pressure measurements must be taken at specified locations and recorded on the
Non-PC Pressure Measurement data collection form, and 76 flow measurements and 4 pressure
measurements must be taken at specified locations and recorded on the Non-PC Pressure and Flow
Measurement data collection form. As detailed in the instructions, 16 of the flow measurements
are first taken at the normal operating pressure at a location close to the head of the lateral from
emission devices that have been marked since afterwards, a second flow measurement is taken
from the same emission devices at half the normal operating pressure (by crimping the hose inlet to
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achieve this desired pressure). Collecting flow data at normal pressure, and then at half of normal
pressure, allows the program to develop a “clean water” emission device flow vs. pressure curve.
After the field data is collected on the paper forms, it is entered into the computer program, which
calculates both a “pressure DU” and “flow DU”, which are then multiplied by one another to
compute the overall System DU. No additional measurements are needed even if the DU is below
.70. On Sprinkler systems, 32 flow and 32 pressure measurements must be taken and no additional

measurements are needed even if the DU is below 0.70.

Note that the “Preview Form” subtab at the top of the image below allows the selected forms for a
Drip/Micro PC One-Direction evaluation to be previewed prior to selecting “Print Forms”, and that “Print
Setup” allows selection of a hard copy printer or Print to PDF, which is then displayed adjacent.

(® Evaluation Forms € 2024 — O
Preview Form | Print Forms | Print Setup | Microsoft Print to PDF MNumber of Copies 1
System Type DU Forms
O Drip/Micro (O Tape (O Sprinkler in/Mi i i inli .

p/ P P Drip/Micro DU Drip Tape/Thinwall Dripline 0 Sprinkler DU Measurements

General Information Forms

@ Farm Information Form

a Grower Questions and Observations
Form

a Equipment Component Performance
Evaluation Form

(@) Irigation System DU And ROI Estimator

Welcome | Program Guice

B measurements (PC One
Direction)

Drip/Micro DU
[] measurements (PC Two
Directions)

Drip/Micro DU
[] measurements (Mon-PC One
Direction)

Drip/Micro DU
] Measurements (Mon-PC Two
Directions)

() DU Measurements (PC One
Direction)

Drip Tape/Thinwall Dripline
[) DU Measurements (PC Two
Directions)

Drip Tape,/Thinwall Dripline
[ DU Measurements (Non-PC
One Direction)

Drip Tape/Thinwall Dripline
[J DU Measurements (Non-PC
Two Directions)

(PC One Direction)

0O Sprinkler DU Measurements

(PC Two Directions)

O Sprinkler DU Measurements
(Mon-PC One Direction)

O Sprinkler DU Measurements
(Mon-PC Two Directions)

Setup | Register/Login

Non-Compensating Micra Jet with single hose going o directions

East Side Canal

Adjacent to the “Print Forms” sub-tab shown above is the “Print Evaluation Reports” sub-tab which
provides, when selected, menu options as shown in the following two images for print preview or
printing, either individually or in a Single PDF when selected, all thirteen pages of evaluation reports.
These reports are shown in more detail in the User Manual.

® Print Reports © 2024

Reports

Preview Report | Print Reports | Print Setup |0 Single PDF | Microsoft Print to PDF

B Summary Report

B DU Report

B Grower Questions & Observations

B Equipment Component Performance Evaluation

B Pump Improvements
[ -] System Improvements




) Inigaion Sytem DU And RO Etimstor

o x
Vitcome | ProgamGude  Eusluations | Farm Information | DUMessuremnents | DURepor | Spromr ussnon |
DripiMera - | Create New Evalustion ion A print Forms | Print Evalustion Reports | Print Aggregated Reports by Owner sewp | Registerogin
Select | Evaluaton Name Project

O |simgle Dr Emifters 72023 Amands Homestead North Slope

O [Monc daecton 1112502022 G West Side Canal

=] AG Easi Side Canal

@ print Repors © 2024

Braview Report | Print Reports | Print Setup [ Single POF  Microsoft Print to POF
Reports

@ Summary Repon

8 DU Reporn

B Grower Questions & Observabons

B Equipment Component Performance Evaluation

I8 Pumg mpiovements.

o

After selecting the Preview Report sub-tab, viewing choices appear on the left as shown below for each

report including magnification level and number of on-screen pages, and/or page numbers may be
selected with arrows on the right:

@ Surmmary Report

& 2O ~| [0 @ B @ | Close

O X

Page| 113

(@) Irrigation System DU And ROH Estimator

e I e

- Grower Questions. | Equipment Compenent | Pump improvements | System improvements
Repor &Obseniations | Performance Evalustion | Financial Aescments | Financisl Aszessments

Create New Evahiation | Save Evaluation A5 Uplaad Evaluations _ Delete Evaluations | Print Forms. | Print Evaluation Reports | Print Aggregated Reports by Owner

Setup | RegisterLogin
1 Date Company

Al tead E ope
[5] 2023 Almonds Homestead MNorth Slope.
[ Micro hose going 1172502022 AG West Side Canal
O N Micro hose 112512022 AG EastSide Canal

Adjacent is the “Print Aggregated Reports by Owner” sub-tab as shown above, where the aggregated
financial results of one owner’s multiple field evaluations may be viewed on screen as shown below
after owner Bill Williams is selected:

@ Print Reports © 2024 - 0 X
: Aggregated Evaluations Report - | Aggregated Summary Report = | Combined Aggregated Report = | Print Setup |(J Single PDF | Microsoft Print to PDF |
Reports by Owner
| Owner Name |
Bill Johnson
Bob Baker
Bob Kate
Bob Clsen
Bob Thomas
Estimated
Estimated increased
increased profit from
Total profit from estimated
Estimated Estimated i i i d reduced
Estimated increased increased Estimated increased increased reduced expenses and
increased | surface water | ground water | incressed | water, energy | income from | expensesand |  estimated
Estimated surface water Energy ENErgy fertigation and fertilizer estimated estimated enhanced
Evaluation Project or Emission Distribution expense, expense, expense, expense, expenses, enhanced enhanced yields,
Name Company | Field Name | Crop(s) | Device Type | Date Uniformity (DU) | $/aciyr S/acsyr S/ac/yr S/acsyr Sfacsyr | yields, S/ackyr | yields, $/ackyr | Sifieldfyr
Single Dripp... | Amonds Ho .. |North Slope | Almonds Drip./Micro - 117/23 82 819 514 529 No Data 362 8175 5237 523,700
Double Drip... |Amends Ho... | South Slope | Almonds Drip./Micro -... 117723 82% 819 510 529 No Data 558 Mo Data $62 $6,200
Totals §38 $24 $58 $0 $120 $175 $299 $29,900

e
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®

Aggregated Evaluations Report ~ | Aggregated Summary Report - | Combined Aggregated Report ~ | Print Setup |[[J Single PDF | Microsoft Print to PDF
Reports by Owner

The top left sub-tab “Aggregated Evaluations Report” as shown above may then be selected to preview
or print the aggregated evaluations report for owner Bill Williams, as shown below:

®
&/0'|Elﬂlﬂmﬂ\cmse Page| 1%
Aggregated Evaluations Report for Bill Williams (Owner)
Estimated | Estimated
increased | increased
profit from | profit from
Total Estimated | estimated | estimated
Estimated | Estimated estimated | increased reduced reduced
Estimated | increased increased increased income expenses | expenses
Evaluation Name increased surface ground Estimated water, from and and
Company Estimated surface ‘water water increased | energyand | estimated | estimated | estimated
Project or Field Name Distribution water energy energy fertigation fertilizer
Crops Uniformity expense, expense, expense, expense, | expenses, yields, yields, vields,
System and Emission DeviceType Date (DU) Slachr $lachr Slachr $laciyr Slachr $laciyr $lachr Sifieldiyr
Single Dripperline one direction with Pressure
Compensating Emitters
Almonds Homestead
Norih Slope n7izs 82% 519 514 529 No Data 562 5175 5237 523700
Almonds
Drip/Micro - Online Emitters (Non Comp)
Double Dripperine two direciions with Pressure
Compensating emitters
Almonds Homestead
South Slope 1723 82% 519 510 529 No Data 558 No Data 562 56,200
Almands
Drip/Micro - Online Emitters (Non Comp)
Totals $38 $24 $58 $0 $120 $175 $299 $29,900
Date: 7/30/2024 3:07:05 PM Irrigation System DU and ROI Estimator Page 1 of 1

®

Aggregated Evaluations Report ~ | Aggregated Summary Report - | Combined Aggregated Report ~ | Print Setup |[[J Single PDF | Microsoft Print to PDF
Reports by Owner

As a convenience, the adjacent sub-tab “Aggregated Summary Report” as shown above provides the

summary report for each of the evaluations listed in the aggregated evaluations report as shown below
for Bill Williams’ two evaluations:
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and

Input Data Summary:
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.57 Booster Fump CostB/AGFY 7430
0 Income perunitolyield §) 172

Summary Report

Pumping Plant:

315350 31250135

Since e desired Retum on investment (ROH is 3 years, 3 * $62 43 = $187 2Wacre could be invested 1o
maintain, repair of replace system COM@OneAts Mal were Measurad of observed 3 def clent Including:

Imigation System Issues:

1. There are 2 filler issues
2. There are 12 emission device issues

3. There ara 2 issues with throfling valves
4. There are 5 Issues with leaks in the field
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1. There are 3 issues win filters

2 Trers e an ks winconvol v s
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Date: £192024 340:38 P Irigation System DU and RO Extimater Fage 2513
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F and Summary Report
Estimated Economic Value of Improving DU from Current 0,82 100,90
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Summary Report
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e on imvessment

[Fo, vears. Fertgation

T Sz s7Em Er e X

|2 ves si2488) s380.00 sa.00 s47a88 35,355 40| 8.018.54
| vass stras ssanon sao0| srizzs 307310 srazam
Jsvesa 24372 s700.00 00 5343 72 S11710.80 si003128
s vasn sanz s sarna0 su00 s1187.18 1483850 1254138
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Observed Issuns:

1. There are 2 fiter issues.
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3. Thers are 2 issues with rotiing valves
4. Thers are 4 (ssues win leaks in e fieid

Performance Issues:
1. There are 3 issuas wih filars

2. Therais an issue with cotral valves
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Date: 611972924 3:08:08 oM erigata system OU ana ROK Essmator Page2ors

Pumping Plant Issues

Gbserved Issues
1. Deep Well PUmp fiow Of prEssure Nas fecenty decreased
2. Boastar Pump has nol been tasted in the Last five yaars
3. Boaster Pump flaw or pressure has recantly decreased

Eguipment Performance lssues
1. The deep well pumping plant efficiency is below average
2. The booster pumping plant efficiency is below average.

Conchsion
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Dste: 6102024 3:08:08 PM Irrigation System DU snd ROI Essmator Page3ars

® Print Reports © 2024
Aggregated Evaluations Report -
Reports by Owner

Aggregated Summary Report -

Combined Aggregated Report -

Print Setup |[J Single PDF | Microsoft Print to PDF

As a further convenience, the adjacent “Combined Aggregated Report” tab as shown above may be
selected to preview and/or print both the aggregated evaluations report and the corresponding
aggregated summary reports (as shown previously) to a printer or to a single PDF.

In summary, the aggregated reports feature allows owners to view the financial impact of multiple
evaluations in a single glance as a further aid to investment decision making, i.e. the field evaluations
estimating the most financial impact may receive investment priority. In this case, the first field’s
estimated financial impact was $237/acre while the second field’s impact was only $62/acre. As a
convenience, the corresponding field summary reports may be accessed here as well to provide a review

of the evaluations’ key findings.
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4. Farm Information Tab:

Welcome

Program Guide

Evaluations

‘ DU Messurenents

DU Report ‘ tospr

Preview Report  Print Report | Print Setup | Microsoft Print to POF

All | Farm Details | Emission Device | Save | Cancel

The Farm Information Tab highlighted in green above is what opens when a user chooses to create a
new evaluation in the Evaluation tab. It includes a Farm Details and Emission Device panel which are
accessed on the far right of the screen as shown below:

waane | o

Evaluations

Preview Report  Print Report | Print Setup | HPOT2ECT (HP OfficeJet Pro B020 series)

Farm Details

Evalation Name

Date

Company

Owner Name

ContactName

Address

Cell Phone Number

Email Address

Project or Field Name / Designation

County

Desired ROl in Years for Capdal
xpenditures

Crop(s)

Water Source

Emission Device Description

Emission Device

iigation System

Micro Sprinkler

Non-Compensating Micro Jetwith singie hase going wo directions

112572022

AG

Rick Waters

Phil Waters

1234 West Turlock, Ca

113-568-6321

ali@netcom

East Side Canal

Stanislaus

3 Grower Estimated
Almonds

Acres 100 Age of Imgation System

8 Surtace Water (% aflacre) 8 Ground Water (% afacre)

Percentage 50 Percentage 50 TID
Manufacturer (Bowsmith

Emission Device Type
© Micro Jet

Online Emitiers Dripine

Number of Emission Devices per Tree/Vine

% for each 1% of DL 05

Crop Water Requirement (acre

35

Water District Name

Black Nozzle
Model Name. Description or enter Unknown

Emitier Type

Hose Direction from Riser

Pressure Ct o C

® Two Directions

Al Farm Detads  Emission Device | Save  Cancel

Emission Device Flow Rate (gph)
5

Hose Lines per Tree/Vine Row

Single ®

Canopy Shading (%)

The Farm Details panel is used to collect basic information about the field and system to be evaluated as
well as the owner’s return on investment (ROI) preferences (in years), and the grower’s yield
improvement expectations (Grower Estimated Yield Increase in % for each 1% of DU Improvement). A
typical ROl value is 3 years (which means the owner would like investments to pay for themselves within
3 years), and a typical estimated yield increase value is 0.5% for each 1.0% DU increase (which means
the grower expects yields to increase 0.5% for each percentage point DU is improved as a result of
investments to correct system deficiencies). For example, if the evaluation DU is 0.75 and, through
investment, an ideal DU of 0.90 is achieved, then an estimated yield increase could be as much as 7.5%
(0.9-0.75 =0.15 DU improvement; 0.15 * 0.5 = 7.5% potential yield increase). If a typical yield increase
value of zero is entered, then the ROl analysis reflects water, energy and fertigation cost savings only
and ignores the financial opportunity from yield improvement.

The Emission Device panel collects information about the emission device, the irrigation system, and the
system layout. This data dictates which Forms, and data collection procedures, are used for the
evaluation since Pressure Compensating (PC) differs from Non-Pressure Compensating (Non-PC), and
One Direction Hose from the Riser differs from Two Directions Hose from the Riser.

Once data is entered, click on the Save sub-tab on the far right to proceed, or Cancel to start over.
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The Preview Report sub-tab on the far left may be used to view the data as it would appear in the
collection form format, and then it may be printed to hard copy for PDF.

5. DU Measurements Tab:

Welcome Evaluations

Program Guide

Farm Information easureme DU Report

Save  Cancel

The DU Measurements Tab as shown in green above is where pressure and flow information collected
from an evaluation is entered.

On evaluations for systems that use Non-PC emission devices (as shown below), a Pressures and Flows
sub-tab appears on the far right to access either the Pressure or Flow panels for data collection
instructions and data input screens.

Welcome Evalustions

Progeam Guide

Y R ‘ U Fepor Growsr Questions Equipment n- Pump System

& Observations Fingnciol

DU represents the actual perfomnanee of a diipjmiera irigation system in Prossures | Flows. | Save | Cancel
tems of how svenly water is applied 1o the crop across tha imigation zone

fiom each of he emission devices. whethe thay ara emittars. jts. Dowhill Sido af Latora!

micro-sprinklers o sprinklers. To determing a system's pressure DU,

pressures are measured from fisld emission devices in he following 10 10 10 2 2 12 " 16 % % % 1%
presciibed manaer

Emission device inletpressures are measured in the hose in psi Aer 3
is chosan, record 30 pr

hoses atihe head end of the lateral and then anather 30 pressures at the far

end of the lateral as folows

1, Athe end of the uphill side of e chosen zone’s laleral (marked 16 in
redy

a) Walking down each of the six hose lines. record wo prassures at e 12 2 12 * 14 i % 8 18 18 18 18
end of the hose and at the middie of the hose for a total of 12 pressure
readings.

2 Atthe head, o beginning. ofhe downhil side of e chosen zone’s lateral
(marked 1-inred)

a) Walking up each of the six hose lines, racord three pressures at the
head of the hose. at the middle of the hose. and atthe end of the hose fora.
1013l of 18 pressure readings

3, Attha end ofthe downhill 3ide of the chosen zone's lateral (marksd 7-12
in rec)

a) Walking down each of the six hose lines. record fhree pressures at
tha end of the hose. at the middle of the hose. and atthe head of the hose L " " 1% 16 16 8 20 20 20 20 20
for atatal of 18 pressure readings.

4. Atthe end of the uphil sids of e chosen zona's [aterl (marked 7-12 in
red)
a) Walking down each ofthe six hose lines. record o prassures atthe

middle of the hose and atthe end ofthe hose for a total of 12 pressure
readings.

Move cursor over the abava insiucsons to see a graphic wilh recommendad
field locations to take flow and pressure measurements.

]  Ciickiocalculate
E o 12 12 12 12 10 09 10 s 07 "5 .5 . 4 %3 142 12 1

End of Loteral Uphil Sice of Loteral Heod of Laterol

average of the lowest quarter of the "estimated flows’

DUjgar = ;
Result: DUlq Ap = 0.86 Distribution Uniformity Equation: average of all "estimated flows'
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)]

Welcome | Program Guide

o | e

0 the achsal dipjmicro

tarms of how evenly water is applied 1o the erop across te imigation zone

from each of he emission devices, whether they are emillers jats.

micro-sprmars or spnklers. To detarming a syster's Flow DU, Rlows are
the

The minimum racommendad fow test duration is 120 seconds for drip
systems and 45 seconds fof miera je1 of micio sprinkler sysiems.

Emission device flows are measursd in milliters. Record 76 total timed flow
and 4 10lal pressure

from the hoses, as follows.

1. Atthe head of he dowhd side of tha laleral, marked as 1 inred. record 16
timed flows from emission devices midway down four of e hoselines atthe
normal operaing pressure, which is recorded. Having marked he emission
devices, record 16 addiional imed flows after reducing the hose peraling
pressure by Yol he nomal operating pressure, and recording

2 ofthe downhill record 1 onthe
which is

recorded

3. Atthe end of the downhil sida of the lateral record 28 imed flows on the

recorded

Move cursor over e sbove insinuetions 1 see 2 graphic with recommended
field locations 1o take flow and pressure measurement

Test Duration (Secands)

Click to ealeutate DU

Result: DUlqOther = 0.90

OU Report

Grower Questions

Equipmant Companent

Pump Imprevements

Impravemsents

Financial Assessments

Distribution Unformity Equation:

l 1 -Avg

Qminlg

Quvg

Pressures | Flows  Save  Cancel
Downhill Side of Lateral
150 175 10
150 200 210
175128 1B 28
B0 130 125 130
130 40| 175 W0 M0 300 N0 00
1 7 1 Mo 285 285 285 300
75180 W 75 25 265 30 0
12 Pressure 30 275 N0 300
5 5 300 25 20 Pressure
325 00 00 25
325 0 3% 75 w5 1% 125 180
325 250 15 20 125 125 125 100
16 Pressure 20 o120 20 120
w0100 100 9%
10 Pressure (1/2)
3 3
End of Lateral Uphil Side of Lataral Heod of Lateral

On evaluations for systems that use PC emission devices (as shown below), a single panel appears
showing where pressure and flow readings should be taken depending on whether the system is fed in

one direction or two directions (the image below is fed in one direction).

®

Welcome | Program Guide | Evaluations ‘ Fam Information

DU represems the scual periormance of a diipimicra
imigation system in terms of how evenly water is applied to the
crop across the inigation zon from each fthe emission
devices, wheter hay are emillars. jls. micio-spiinklers of
sprinklers. To delermine a system's DU, flows are measwed
#rom field emission devices in the follawing prescribed
manner

E maasured in
pressure is measured in psi

The minimum recommended fiow test duration is 120 seconds
for drip systems and 45 seconds for micro jet of micro
sprinklar systams

Record 36 totai flow measurements from emission devices,

Move cursor averthe sbove instructions to see 3 graphic with
locations to take fi

measuraments.

Pr i

within specific pressure ranges, such a3 between 10 and &0 psi
Low pressures wer recordad and may be below
specificaton. which could negatvly affect the system’s DU
Consullwith an inigation professional to determine e
manufaciurer's recommended operating pressure range and
adjust system pressures if necessary.

Tha emission device Sow variations, and the calculated
degradation in DU in 3 system with pressue compensating
devices is nearly 100% due 1o plugging ifthe minimusm required
device operating pressure is supplied.

Test Duration {Seconds)
E Clickto
ealculate DU

120

Result: DU = 0.82

Measurement: | DU Report

Grower Questions Equipment Component
& Observations

System

Financial

Financial.

save | Cancel

» DU (Distribution Uniformity) - Average Low Quarter O Values / Average O Values

On the upper left of these two panels, DU is defined and instructions provided on where to collect the
flow and pressure data. When the cursor hovers over the instructions, an image appears to assist in

locating appropriate data collection sites.
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Once the data is entered, the Save sub-tab may be chosen, or Cancel to start over.

Then the Calculate icon on the bottom left of the panel may be selected to automatically compute the
system DU. The formula used for the computation is provided at the bottom of the panel.

If the calculated DU is less than an ideal of 0.90, the program translates the less than ideal DU into
economic terms including the cost of wasted water and energy, and the forgone crop yield and quality
income. A return on investment (ROI) analysis is provided, which estimates how much money that is
being wasted and foregone could rather be invested in repairs and/or upgrades.

If the calculated DU is 0.90 or above, a message on the System Improvements Report will provide a
congratulations message since the DU is adequate and does not warrant investment or remediation
efforts at this time.

In both cases, however, it is recommended that the observed items identified as part of this report be
addressed to optimize overall system operation and avoid possible future system DU degradation.

6. DU Report Tab:

Equipment Compenent
Peformance Evaluation |  Fir

ovements System Improvements
sessments | Financial Assessments

Welcome |  ProgamGuide | Evaluations

Famn Infermatien ‘ DU Messurements

Preview Report | Print Report | Print Setup  Microsoft Print to PDF

The DU Report Tab is where data collected in the previous DU Measurements Tab is presented and
interpreted. It includes, as shown below, the flow and pressure measurements collected, a flow vs.
pressure curve, a graph of how much under and over irrigation occurs when just crop water
requirement is applied, and a graph of the over irrigation that occurs when the underirrigated water
requirement is applied.

. Equprent Component Pump Imgrovements System Improvements:
Welcome el Foanclel

Grower Questions
& Observations Finai

Progrom Guide | Evolumions | Farm Information | DU Measurements

Preview Report | Print Report | Print Setup | HP Office Jet 4650 series

Effect of Current DU if Only the Amount of Wales Required is Appied

W15 0 % W B 40 4 N\ @ & W ™ W B N B M0
ParcantolFrskd

Under rigasd

Crop viater
Over imigatss Requiremert

AppliedWater (Acre Feet)

Effect of Current DU if Sufficient Water is Applied to Deliver . Low Csarter of the Fiskd

ol @M B® N B M 45 N B 0 B W B W B W B

Flow {gph)

Over gt

Over Irrigation
F
(1904 any)saiem paiddy

Pressure (psi) ou=o7 s
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Note that the flow vs pressure curve in the Non-PC report (as shown above) is generated from additional
field data that is collected for Non-PC evaluations. In PC reports (as shown below), the flow vs pressure
curve is generated from data obtained from the manufacturer of the emission device.

Vielcome | ProgmGude | Evsletors | FamInfomaton | DU Msssuemerts Sl | Bemoeer ‘ iy p BT
Preview Report | Print Report | Print Setup | HP Offceset 4650 series
Effect of Current DU if Only the Amount of Water Rlequired i Appiied
Wom o ® ® W OB oL s W B @M B MW OB L s 0 B W
End of Hose Parcantat Fiks
§ 2
]
b4 ont
Middle of Hose R
] Undes nigate
H CropWater
B v
T . i Heaemet
3 .
Head of Hose
s
Effect of Current DU if Sufficienl Waler is Applied ta Deliver the Average Crop Waler Requirement Depi 1o the Low Quarles of the Field
End of Lateral Middle of Lateral Head of Lateral
0 5 0 W oW B W B M B W % @ S N B @0 B W % W
]
_— . - PerceriolFil
Emission Device Flow Variations tiha
1.00,
e — : : i . : 3
= 3 H c 7
< - - -] a
£ 3 3 t i . ER
F * - QR e g
2 E Ovet Imoeed 5
[ s _ .=
02s g 5
-1 3
g
i !
000 veo
s 10 " 2 3 4 5 |e 7 1 15 .
Pressure (psi)
— Manidacheecs Nominal o sl

When the Print Preview sub-tab on the upper far left of the DU Report tab is selected, the DU Report
may be previewed on screen, and then printed to hard copy or PDF.

7. Grower Questions & Evaluator Observations Tab:

Preview Report | Priat Report | Print Setup | Microsoft Print to PDF All | Grower Questions | Evaluator In-Field  Save | Cancel

The Grower Questions & Evaluator Observations Tab as shown in green above is where information
gathered during the grower interview and from the evaluator’s own in-field observations is collected via
two panels located on the upper right: Grower Questions, and Evaluator In-Field. When the All sub-tab
is selected, as shown below, the user may use the scroll bar on the far right to view both panels (Grower
Questions and Evaluator In-Field) sequentially.
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Vicome | Program Guide | Evaluations Farm information DUMessuraments | DU Report

Preview Report | Print Report | Print Setup | HPS7T2ECT (HP Officelet Pro 8020 saries) Al | Grower Questions | Evalustor n-Field  Save | Cancel

mput Results Grower Questions
Reduction in flow or pressure s anindication that the | - Deepwel Booster Pump
pumpis wom and/or nat operating propery. sndjor -
thet the pumping water leval or well condition has Has Deep Well ®Ves Has Booster Pump WYes
changed. A professional pump test reports the overa ;. " . i
e e et ump tested in last five years Now Pump tested in lastfive years Now
Irans|ales into opersting Cost pér scré foot of water Pump replaced of repaired in last 5 years [ »Yes Pump replaced or repaied in last 5 years WYes
pumped. Ta optimize pump perfommance and reduce
Energy costs, pumgs should be tested ot least every 5 Flow and/or pressure decreased recently » e Flow andor prassue decreased recently »Yes
yeers. and/or aftes replacement. Please visit
fttps.cast fresnastote sdu/pumpsHficiency/index him | - System Flushing
t0leam more obout pump testing rebates. v
Filters
) No Fitters
8 Sand Media Filters Sand Changed Now System fush automascally Now
[ Scraen Fitter Sand Panicles Lodged in Screen Maerial Now System fush automatcally Mow
O DiscFiter Removed and Cleaned Rings or Discs Now System flush automatcally Mow
() Continuous Flush screen Filter
Tvatuatar InT
Emission Device Issues
Percentof emission devices that are either parially or completely plugged  5-10%
Inconsistent emission device size, type or brand » »Yes
Buildup of chemical precipitants {typically white) on or in the emission device ouflet » ®Yes
Fxtemal ] sion device, P y or Hose End Flush Waler contammants
None Observed @ Algae or Biological | Mone Observed or Not Applicable @ Algae or Biological
B hsects 8 Soil Particles B sects 8 Soil Paricles
Matenal on the nser screens restncting flow lo the imgation laterals
[ No Riser Screens »Yes
@ Biological 8 Sime 8 Organic material from insects. fish eggs. etc
18 Inorganic 8 Sand 8 Plasic
Wormn Spinners on Micro Sprinklers. Wom Nozzles on Micro Jet

The Grower Questions panel collects operational information, as applicable, concerning the deep well,
booster pump, filtration system and filter flushing. The Evaluator Observations panel collects
information, as applicable, concerning observed issues with emission device and internal plugging, hose-
end flush water and screen riser contaminants, sprinkler, micro-sprinkler/micro-jet functionality, gate
and butterfly valve status, and leaks. Once the information is entered, select Save, or Cancel to start
over.

Input Results are located in the upper left of this panel where additional interpretive information
appears when the cursor hovers over any of the topics listed above as highlighted in yellow above. The
Print Preview sub-tab on the upper left may be used to view a report of this tab on-screen, and then
printed to hard copy or PDF.

8. Equipment Performance Evaluation Tab:

Farminformation | DU Measurements | DU Repont

Welcome | Progiam Guide |  Evaluations
|

Preview Report  Print Report | Print Setup ([ Print equip. pert. info only | Microsoft Print to PDF Al Meters Filters | Valves Regulators Emission Device ~Save | Cancel

The Equipment Performance Evaluation Tab as shown in green above consists of multiple sub-tabs on
the far right to launch the Meters, Filters, Valves, Regulators and Emission Devices panels. If the All sub-
tab is selected, as shown below, then the user may use the scroll bar on the far right to view all panels
sequentially. The information collected helps evaluate the equipment component performance and
functionality, and then interprets the data.
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Welcome | ProgramGuide | Evaluations | Famninforvation | OUMessurements | DU Report

Preview Report | Print Report | Print Setup () Print equip. perf. info only  HPGT2ECT (HP OfficeJet Pro
Input Results Flow
The recorded flow rate of 26 gpmisg # per fiter ank exceads the maximu Sand | [ MoDesp D) No Booster Pump/Filter Station Flow Meter
madia fiters operate wilin speciic x tank lo properly remave confaminants fom tha
watar source, and fo eff inants fram he 5and media fiter bed during the
backllush. Twotank sy ik syslems due 1o the

Al | Maters | Filters | Valves | Regulators | Emis:

perfomance. resuling n possible downstieam clogging ofthe emission devices e iters are Deep Well High Reading (gpm) Deep Wal Low Reading (gp) Booster PumpfFiller Siaon High i Siaion Law
designedo protect Consultwih an imigation professional to assess the economic bensfi of B - — .
upgrading this system to three tanks or more 00 50 5| 550
Filtars may be sutomatically fushed according o a time intarval, and/orwhen the prassure
diffis inlet and outle diot Fillers.
kely
sffect the imigation and Fiter Type  Sand Media MNumber of Units 2
Sitar nlet and outiel prassire axcaeds 5 psi, indicat a itors Diamater {mches) 48
proper flow to ha fild. This can advarsaly asect n system
s may b a calty fushy al
and
specification. Consultwith an
Backlush
Automotic @
How to determine the diameter of the media tank: Upsteam Pressure (psi) Downstiear Pressure (psi)

Measure around the center (circumference) of the
media tank. Record the measurement in inches A Biefore Backiush 55 After Backiiush 55 Before Backfush 40 Afier Backflush 45

Use the following to determine diameter of tank
48" tank will measure approximately - 150 Control Valves
36 tank will measure approximately - 113
30" tank will measure approximately - 94 : i Sub Main
= Sizge € Automatic @ Sizs 2 Automatic @

Upsweam Pressure (psi) 5 Upstream Pressure (psi) 40

Downskeam Pressura (psi) L Downstream Pressure (psi) ]

Polyethylene Lateral Hose Regulators

Size 172 Labeled Reguiaing Pressure (psi) 15 Upsveam Pressure (psi) 29 Downsteam Pressure (psi) 18

ssion Device: Netafim UniRam 0.62 gph
Calculated Wattad Area Labeled Flow Rats Messured Flow Riate
(square foet)

1552 062 gph 167 gpmjAcre 068 gph 18.2gpmiAcre

Input Results are located in the upper left of this panel where additional interpretive information
appears when the cursor hovers over any of the topics listed above as shown highlighted in yellow
above. The Print Preview sub-tab on the upper left may be used to view a report of this tab on-screen,
and then printed to hard copy or PDF.

Print Equipment Performance Info Only is an additional option to view and print the data as it would
appear in the collection form for the evaluator’s records.

9. Pump Improvements Financial Assessments Tab:

Welcome.

Program Guide

Preview Report  Print Report | Print Setup | Microsoft Print to POF Save | Cancel

The Pump Improvements Financial Assessments Tab is where pumping plant efficiency and its value in
terms of energy costs is estimated, and translates the value via charts and graphs into Return on
Investment (ROI) scenarios, in years, to correct detected deficiencies from existing to ideal. If the
existing pump efficiency is 65% or above for booster pumps and/or 55% or above for well pumps, no
investment recommendation is made since those levels are satisfactory. The sub-tabs in green, as
shown below, on the far left of the screen may be selected to view either the Well Pump panel or the
Booster Pump panel. The gold cells in each panel are calculated, while the other values are provided by
the evaluator and/or a pump test report. Once the data is entered, select the Save sub-tab on the far
right, or Cancel to start over.

The table on the bottom left provides a pumping cost analysis comparing the existing efficiency with an
optimized efficiency. The savings, $/year, are then presented in the bottom middle table to determine
the estimated dollar investment that could be made to correct the pump inefficiencies depending on the
grower’s stated preferred ROl time frame, in years.
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Welcome

DroguMGuioe| Evaluations ‘ Farm information

DU Messurements

Grawer Questions

L & Cbservations

Equipment Companent
Performance Evalustion

Preview Report | Print Report | Print Setup | Microsaft Print to PDF Save | Cancel
Estimated Economic Value of improving Pump Efficiency from current 41% o 55%
and graphs show e upon the desired ROI, years, It
Well Pump | Booster y -
o Pare | | onomic Value of Pump Efficiency
This is animage of a typical pump test sl may ba used a5 a guide regarding
(19) Average Cost §ih L wheie Ihe inputs 10 the et may be found! Well Pump
Standing Water Level f) 00 Standard Pump Test
(1) Pumping Water Level f) 1 1. Pumping Water Lovel (1) 171
2. Standing Water Level (ft): 155
{5) Discharge Presswe al Gauge (psi) 5 3. Draw Dawn (f): 2 /
4. Recovered Water Level (ft): 155 *
£
5. Discharge Pressure at Gau ;5 E
{6) Total Lift )y 135 6. Total Lift (): 9 (psi) 107 i
7. Flow Velocity (ftisec): 53 E
(8)Measured Flow Rate (gpm) 900 8 Mes Flow Rate (gpm): 1,350 3
9. Customer Flow Rate (gpm): 0 §
Acre-Feel Pumped per Year 1% 10. Specific Capacity (gpmift draw): 675 H 2 3 4 B
11. Acre Foet per 24 Hr: 6.0 z Desired ROl in Years
Hours of Operalion per Year 1,056 Million Gallons per 24 Hr: 1.944
12. Cubic Feet per Second (cfs): 30 mic Value of Pump Efliciency
H':ﬂi&l:: 7 nggm:: 13. Horsepower Input to Motor: 161 3
14. Percent of Rated Motor Load (%): 117 Total Well Pump and Booster Pump
(22 Pumping Eficiency (%) T 15. Kilowatt Input to Motor: 120
16. Kilowatt Hours per acre-foot: 482
- . 17. Cost to Pump an acre-foot: $65.03
Elect O Diesel OP
© Elecric O Diesel D Propane 18, Energy Cost ($hour) 1616 /
Woll Pump Annual Operating Cost Savings Estimated Investment upan the . years. /
Pumping Cost Existing Efficiency  Oplimized Efficienc)
Analysis ! U [ Y| [ROL vears Woll Pump Booster Pump Tatal ‘é
Ovaral Effiiency 41% 55% | |1 vear s2927.70 $250827 ssasser| % $10.000
acrvear 7 175 [ |2 vears $5855.40 $501654 51087194 é 5000 /
Hours ear 1056 502 | |3 vears sa783.10 s7:52481 swams| 3
I 1 H 1 2 3 4 5
Pumping Costs, §/year $14,099.14 $11,17144 | |4 vears $11,71080 $10033.08 $21743.88 £ Desired ROIinY
1 ! [ I ] i in Years
Savings, S/year 5292770 |5 vears 51463850 1254135 sa7T984
I that peifarmed by s reputable. professians! pump company
®
Welcome ‘ Program Guide | Evalustions ‘ Farm information | DU Messurements Cemaltori | |Gl immiclirmiint ]
Preview Report | Print Report | Print Setup | Microsaft Print to PDF save | cancel
Estimated Economic Value of improving Pump Efficiency from current 42% to 65%
and graphs showthe upon the desired ROL years. energy expenses v
Well Py Booster N i@
=L o ‘ Value of Pump Effidency
(191 Avarags CasthWh 02 e e e Booster Pump
514
(1) Pumping Water Level (f) Standard Pump -
T T
X 8 : 1
(5) Discharge Pressure at Gaugs fpsi) 55 1. Pumping Water Level (f) o8
2. Standing Water Lovel (ft): 147
3. Draw Down (ft): 4 v 8
6) Tots! Lit ) 127 4. Recovered Water Lavel (ft): 147 H - /
5. Discharge Pressure at Gauge (psi): 2 i /
{8 Measured Flow Rate (gpm) 50 6. Total Lift (f: 193 3 =
7. Flow Velocity (fisec): 7.0 i -
8. Measured Flow Rate (gpm): 1473 H
Acre-Fest Pumpad per Year 350 9. Customer Flow Rate (gpm): o 3
10. Specific Capacity (gpmift draw): 286 £ 2 2 4 s
Hours of Operation per Year 2924 11. Acre Feet per 24 Hr: 52 a Desired ROl in Years
Million Gallons per 24 Hr: 1689
Nameplate 50 (13 Input 12. Cubic Feet per Second (cfs): 26 ic Value of ing Pump Eficiency
== = 13. Horsepower Input to Motor: o7
g y Total Well Pump and Boosler Pump
14. Percent of Rated Motor Load (%): 88
(22) Pumping Effciency (%) 42 15. Kilowatt Input to Motor: .
16. Kilowatt Hours per acre-foot: 335 1
© Eleciic O Diesel © Propane 17. Cost to Pump an acre-foot: $87.18
18. Energy Cost (§/hour) 51852
Booster Pump Annual Operating Cost Savings Estimated Investment thal can be made based upon the desired RO, years /
Pumping Cost o ¥
alysis ROL Years | Well Pump Booster Pump Total H
verall Eficency s 5% | |1 vear s200770 s2s0827 ssa3897 i
Achtyvear 150 350( |2 vears $5,055.40 $5.01654 $1087194 i
Hours Vear 2004 2473| |3 %ears 78310 $7.52481 1630781 §
H 2 3 4 5
Pumping Costs, S/year $2599251 52348424 |4 vears s1.71080 1005308 s21.74358 £ . ) °
-] Desired ROl in Years
Savings, $/year 250827 | |5 vears 1463850 $1254135 2717884
perfomed by a reputsble. professional pump company

The graphs on the right reflect these values for the well pump (when the well pump sub-tab is selected),
the booster pump (when the booster pump sub-tab is selected), and both the well pump and booster
pump. If, for example, a three year ROl is selected then that value will correspondingly be indicated on
the graphs in green lines. To view other ROl scenarios, simply click on the desired number of years, in
which case the lines on the graph will change as well.

The Print Preview sub-tab on the upper left may be used to view this report on-screen and then it may
be printed to hard copy or PDF.
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10. System Improvements Financial

Welcome Evaluations Farminformation | DUMeasurements | DU Report

Program Guice

Preview Report  Print Report | Print Setup | Microsoft Print to PDF

Assessment Tab:

....... ol Asses:

| Pump improvements
' sments

save | Cancel

The System Improvements Financial Assessment Tab as shown in green above is where the value of poor
DU in terms of unnecessary water, energy and fertigation costs, and potential forgone yield, is
estimated, and translates the value via charts and graphs into Return on Investment (ROI) scenarios, in
years, to correct the deficiencies. If the resulting DU is less than 0.90, it compares the current
economics at a poor DU with projected economics with a higher, ideal DU of .90.

Welcome | Program Guide |  Evaluations Farm Information | DU Measurements | DU Report

Preview Repart | Print Report | Print Setup | HPS72ECT (P Officelet Pra 8020 series)

Grower Questions

Pump improvemants stern Improveme
Performance Evalustion | Financial Assessments.

Estimatod Economic Value of Improving DU from Current 0.73 1o 0.90

Save

These tables and graphs show the level of investment. $/cre. that can be made based upon he desired ROL years. Ilis calculaled by estimating fhe excess water. snergy. and fefigation expenses: and value of foregone yield potental that oceur as a result of the curent DU of 0 73 vs. an improved DU of 090

Cancel

e 20 DeapWallCostia/Achy TG BosterPump Cost = Total Water, Energy, & Fertigation Cost Reduction, & | d Yield Value
5
ield Increase (% Uinits/Acre) 42 -
—
Ferigaton —
18 Include Ferbgation Expenses Ferbgaton Cost3JAcre 0] " —
Estimated Investment. $/acre. that can be made based upon the desired ROI. years H e
ROl Years Water & Energy ield Improvement Fertigation Total § _—
1 Year 13075 580640 512000 $1,086.15 _—
2 vears 527051 1612560 524000 52,13231 $2.00 p—
3 Years 41026 £241020 36000 5319846 L
4+ vears §359.02 $3225.60 $48000 426462
5 vears seo8.77 £403200 5600.00 5533077
1 2 3 4 5
Dotails of One Year of Estimated Ecanomic Value of Improving DU Dosirod FO1in ¥
= i inYears
Economic Element DU e e ‘ Cost. $/AcFL Cost $/Acre. Cast. $fField |
Surface Waler Expenses Water & Energy Savings Only
Cumrent o) 0.82 (20%) 200 st64 36,560
Ideal 0.90 067 (20%) 5200 $133] $5.320 $8007
[ Increased water expense due 1o poor system DU 531 $1.240
Surfoce Water Energy Expenses (Booster) "
Cumrent %] 082 (20%) 353 s $1.760 —
Ideal 00| 067 (20%) 353 36| 31,240 ——
| Increased energy expense due o poor system DU 58 320
Ground Water Energy Expenses (Deep Well and Booster) = -
Curent | 07 327 80%)| 5167 $545 $21.840| < w0 ——
Ideal | CE 267 (80%) | 3167 s435| $17.800 - —
| Incroased enorgy exponsa dua o poor system DU 5101 34,040 o
Fentigation Expenses. - —
Curent 07| 4.09(100%) 5159 3650 26,00 —
\deal 0.90 333(100%) 5159 5530
I Increased fertigation expense due ko poor system DU 120
- 1 3 4 5
. 5 Estimated increased
Cuent crop yiekd. Cumentcropvalue, | Curent CropIncome: | Estimeted yield incrensa| | =Cmal=d ncisos
units/acre $unit Sincre|  with improved DU % | eome WA ",\F;;; Desired RO! in Years
500 31200 2600 42% 40 Yield Improvement Only
200 51.200 59,600 17% 5403
J 3
"‘ —
] —
H —
s T
3 —
$2.000 ———
5 Bt
1 2 3 4 B
Desired ROI in Years
Fertigation Savings Only
—
—
o
—
3 —
50
1 2 3 4 5

Desired ROl in Years

The table on the upper left estimates the investment, $/Acre, which can be made based upon the
desired return on investment (ROI), in years, to correct the deficiencies. The cells shaded gold at the top
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of the table are calculated; the yield increase % is carried over from the Farm Information Tab, but may
be adjusted here is desired, and the remaining cells require user input including water and fertigation
costs. Once the data is entered, select the Save sub-tab on the far right, or Cancel to start over.

The graphs on the right reflect these values for total water, energy and fertigation cost reductions and
increased yield value, water and energy savings only, yield improvement only, and fertigation savings
only. If a three year ROl is selected in the top left table, as shown highlighted with a green bar above,
then that value will correspondingly be indicated on the graphs to the right with green lines. To view
other ROI scenarios, simply click on the desired number of years, in which case the lines on the graph
will change as well.

The table on the bottom left provides details of one year of estimated economic values of improving DU
including reduced water, energy and fertigation costs, and the value of the estimated crop yield
increase, per acre and per “field” (total acres of the project). In this particular case, the tape field had
two vegetable crops per year.

The Print Preview sub-tab on the upper left may be used to view this report on-screen, and then Print
may be selected.

Summary

The Irrigation System DU and ROI Estimator may be used to guide field technicians on how to conduct a
simplified irrigation system distribution uniformity analysis, which includes collecting flow and pressure
data, information about the system operation, and observing the status of equipment components. It
then uniquely translates resulting DU information and system deficiencies into economic terms
(estimated excessive water, energy and fertigation costs, and forgone yield potential) that are intended
to help the grower make meaningful investment decisions. It is hoped that this program and its reports
will assist the technician in communicating the identified deficiencies to growers in such a way that
growers are compelled to engage with irrigation professionals to correct the deficiencies, and that
ultimately farm profitability and resource use efficiency will be improved.
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List of materials needed to conduct an evaluation:

O ® N o v~ W N PR
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o

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Clip board

Water proof writing instrument

Printed program forms to fill out during the field evaluation

Access to a computer to run the program, create reports and email results to client

0-30 psi oil filled pressure gauge fitted with a pitot tube

0-60 psi oil filled pressure gauge

0-100 psi oil filled pressure gauge

Various sizes of polyethylene hose end couplers with fittings to connect to pressure gauge

2 - %” Schrader valves

. Tap and drill bit (to measure upstream and downstream pressure on control valves that don’t have

gauges or Schrader valves installed).

0-100 milliliter graduated cylinder, plastic

0-500 milliliter graduated cylinder, plastic

0-1000 milliliter graduated cylinder, plastic

60 plastic catchment basins

Vice grips to reduce hose flow and pressure for % pressure reading
Stopwatch

Emitter punch

Goof plugs

5 gallon bucket

Loose cloth to capture debris from hose end flush water
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Preparing for an Irrigation System Evaluation

The following information should be reviewed and acted upon prior to conducting an irrigation system
evaluation:

1.

Gather as much of the information to populate the Farm Information tab as possible from the client
prior to the day of the evaluation. Request a copy of the irrigation system design and/or layout if
available. If it is not available item #2 is then critical. See Items #8, #9 & #10 for a critical need of the
client prior to doing the evaluation.

Request that the irrigator be present at the beginning of the evaluation to assist in explaining the
operation and layout of the irrigation system. In addition, the irrigator should assist you in choosing
a representative lateral to collect the pressure and flow data from. The representative lateral
should be in the average area of the irrigation zone, not the “best” or “worst” area. The irrigation
zone being evaluated should be equivalent to “one normal irrigation set”.

Some of the information required to complete the Farm Information Tab may need to be obtained
when you are onsite the day of the evaluation. All system data is necessary to perform the
calculations and to complete the reports.

Have all of the necessary tools listed above with you and understand how each is used. In particular,
you should be familiar with how to field install a Schrader valve on the upstream side of the submain
valves if there are no functioning gauges or Schrader valves. This should be done prior to the
irrigator turning on the pumping system.

Have printed copies of all Program Forms with you since additional or corrected data may be
collected on site the day of the evaluation.

It is important to have your computer with you, especially when performing an evaluation on a
drip/micro or tape Pressure Compensating system with the hose running one direction. In this case,
you must input the pressure and flow data required in the DU Measurements tab to calculate the
existing DU, and if the DU is less than 0.70 you will be instructed to collect 36 additional flow
readings and 9 additional pressure readings in order to obtain a statistically correct DU result. To
facilitate this additional data collection, 36 additional flow and 9 additional pressure input cells will
appear on the DU Measurement screen if the initial DU measures below 0.70. These cells must be
populated with the additional data in order to compute the statistically correct DU for a PC one
direction evaluation.

If there are no flow meters on the pumping plants, then the field flow must be estimated. One
method is to use the Measured Flow Rate (gpm/acre) value found at the bottom right of the
Equipment Component Performance Evaluation Tab and multiply it times the acreage of the “one
normal irrigation set”. You can then manually input this value in the Measured Flow Rate (gpm) cell
within the Pump Improvements Financial Assessment Tab.

If there are no pressure gauges on the pump(s) discharge piping, request that the grower have them
installed prior to the evaluation. These pressures are required to estimate the pumping costs in the
Pump and Irrigation System Improvements Financial Assessments Tabs.

If there are no pressure gauges on the upstream side of the filter, the pump discharge pressure that
is supplying the system pressure may be used instead. This could be a well pump or a booster pump
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10.

depending upon the pumping plant configuration. If there are no pressure gauges on the
downstream side of the filter, request the client to install one because both upstream and
downstream pressure readings are required to assess filter performance.

If there are existing gauges, as required and detailed in #8 & #9 above, request that the client or the
irrigator verify that they are functioning properly prior to the evaluation. This may be accomplished
by comparing their readings with the readings from a known functional gauge.
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