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Installation & Removal of PHAUCET - 1

INSTALLATION
The self-extracting installation file is availatite download from www.uaex.edu and will

automatically install PHAUCET onto the hard drivieyour computer. Answer prompts as
needed to complete the installation.

REMOVING PHAUCET

If you try to remove PHAUCET by deleting its folder in Windows Explorer you will not be
able to remove all PHAUCET components!

To uninstall PHAUCET, click on the Windows [Stantenu, select [Control Panel] then
[Uninstall a Program]. Click on PHAUCET 2012 (fih). then click [Uninstall/Change].
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Figure 1 — Uninstall a Program window

The Application Removal window appears (fig. 2)icthe [Yes] button and this should
remove all PHAUCET programs and libraries.

Application Removal |

Are you sure you want to completely remove PHAUCET 2012 and
I % all of its components?

Yes | Mo I

Figure 2 - Application Removal popup
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Introduction to PHAUCET - 2

INTRODUCTION TO PHAUCET

What is PHAUCET?

PHAUCETIs a design and evaluation tool for furrow irrigetisystems. Field and technical
information is used to calculate existing systemiggenance and define alternatives for
improving irrigation efficiency.

What DoesPHAUCET Do?

PHAUCET uses pipe friction loss, crown profile edéens and selected hole sizes to calculate
pressure throughout the system and a flow ratedoh watered furrow. Furrow flow rates are
compared and expressed as a percent of DistribUtndiormity. This provides an indication of
system performance and the effects of system adg@rgs.

Why Use PHAUCET?

PHAUCET was developed to provide producers, lardigig contractors and planners a tool for
designing efficient furrow irrigation systems. Téhesign printouts define pipe and hole size
combinations that deliver high distribution unifatynat calculated operating pressures.

Uniform furrow flow rates normally advance wateealy to the low end of the field. This gives
a more consistent water infiltration and reducamptimes. Chemical and nutrient losses due to
leaching and surface runoff may be reduced.

Pipeline pressure is calculated and displayedh®entire system. This allows planners to make
design adjustments that manage pressure and prapertilure.

Optimum crown profile grades can be designed fostregstems. This gives planners another
tool for pipe pressure management. A designed grtide allows less expensive pipe to be used
and reduces the number of different hole sizesireddior high distribution uniformity. The
crown elevation difference calculation helps prevestallation of systems that are erosive and
difficult to maintain.

PHAUCET Design Parameters

PHAUCET can design a system having up to 5280 wdtkrrrows. The Input Screen will
accept up to 320 line entries describing the crpvafile, furrow length, furrow width, pipe
diameter(s) and selected hole sizes. These Ishdsld allow the flexibility to design or
evaluate most furrow irrigation systems using stefgpipelines.

Designs can be saved to a file and later recal#dAUCET uses Microsoft Windows
conventions such as drop-down menus, the <Tabzakdya mouse to select program options
and complete data entries. The calculated desigrbe viewed and printed in a Summary
format or a Complete Design (each watered furramnntt
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Getting Started - 3

GETTING STARTED

PHAUCET uses measurements and information desgryjmar field conditions to calculate the
most efficient design of your furrow irrigation $gm. Before launching PHAUCET, you will
need to gather the following information:

1. Accurate survey (normally 100 ft. stations) of tnewn profile where layflat irrigation
pipe is or will be installed

2. Accurate system flow (gallons per minute)

3. Watered furrow spacing (ft.)

4. Length(s) of irrigated furrows (ft.)

5. Diameter of layflat hole punchers available

6. Diameter (inches) of layflat irrigation pipe

7. Furrow flow rate (gpm) required for soil to be effieely irrigated

8. Wall thickness (mil) and allowable pressure (fthetd) of selected layflat irrigation pipe

PHAUCET 2012 version 8.2.20 revised 4/16/2014



Input Screen - 4

INPUT SCREEN

When you start PHAUCET you are presented with tipeit Screen (fig. 4) where you identify
and describe the conditions of your physical fieldhe Input Screen has three parts:

* Menu Options
» Identification and Basic Design Data

* Data Input Grid

_

PR — . | Menu Options -

NEFIEEERRR L
MName: l— GPM: l— Location o . R .
oo [T Tt . — Identification and Basic Design Data
[ =

Data Input Grid

[Status

Figure 4 - Input Screen
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Input Screen: Menu Options - 5

INPUT SCREEN: Menu Options
File Menu Option

File Edit Design Type ofPipe InputScreen Crown Pr
MNew Cirl+
Open...

Save
Save As...

Print Summary
Print Complete Design
Print Hole Summary

Preference

C:'Program Files (x86)\PHALUCET \Test 2.CSH
C:\Program Files (x86)\PHALICET {Test 2.C5H
C:\Program Files (x86)\PHALICET {Test 2.C5H
I:\T 10843 Fld 1 Set 3 test Version 8.CSH

Exit

Figure 5 - File Menu Option

File -> New: This option clears all entered and calculated ttata the program and
inserts the stored default values. If the defaallies displayed are not accurate, type in
corrections.

File -> Open: Click on Open to view design files in the seleafeide. There are six
types of files that can be retrieved (fig. 6). édsign file types (*.*) are shown by

|
(%) = 05 (C:) = Program Fikes (x86) = PHAUCET + k&3 [Search Priaucer )
Organize = New folder &> -0 e L
i My Music [ COMDLGI2.00K =
= My Pictures i | ActiveX contrel
B My videos | 19K
B NetHood Defaults0.PHA
Podcasts PHA File
# Printood a8 167 bytes
| Recent
1] EXCEL.EXE
B Saved Games _& Microsaft Offics Excel
i searches Microsoft Carparation
@ SendTo MSCHAT20.0CK
# Start Menu £ | Activex contrel
Templates het I
Tradng MSCOMCTL.OCK
Virbual Machines G| ActiveX control
M Compus % 1ozve
€ Network | MSFLYGRD.OCK =
File name: =| [ eisting fite types ) -l
Limit Computer Hole Selection (*.LHD)
Planned Design(*.PFD)
Constant Slope (*.C50)
Dual Slope Crown (*.DSD)
Computer Selected Holes(*.C5H)

ExislinE Field Dsiin (*.XFD)
Figure 6 - Open dialog

» Limited Computer Hole Selection (LHD): The LHD extension stands for
“Limited Hole Design.”
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Input Screen: Menu Options - 6

* Planned Design (PFD): The PFD extension stands for “Planned Field Design”
and typically describes a new system or an Exidtietd Design (XFD) that has
been adjusted for improved performance. The PRDX&D files use different
titles on printouts and design screens but alludatmons are identical.

» Constant Slope (CSD): The CSD extension stands for “Constant Slopedpési
and indicates a design prepared using a compueated slope for the entire
length of the crown profile.

* Dual Slope Crown (DSD): The DSD extension stands for “Dual Slope Design”
and is a design prepared using a computer selgcael@ for the first one-hadff
the crown profile length and_a flat slofue the remainder of the system.

e Computer Selected Holes (CSH) The CSH extension stands for “Computer
Selected Hole” and is used to develop a PlannedyBedt includes all hole sizes
described when the Computer Hole Selection opsaelected from the Design
menu.

» Existing Field Design (XFD): The XFD extension stands for “Existing Field
Design” and describes system performance priorddification. This provides
data for comparison with calculateddesign altevesti

File -> Save: This option saves the design using the existingenand file extension of
the most recent design selection.

File -> Save As: Select this option to enter detailed file names. (f). This dialog box
allows you to enter an extended name to clearlgtifiethe file.

Save i [ 3 veroum g ci|
BugDust. PFD Mary Faulkner T19
FireFly. FFD) Mary Faulkner FFD

Mary Faulkner F 1242 T 1333 Fid 2 est North Set.PFD T1345 fld2 N.PFD
Mary Faulkner F 1242 T 1383 Fid 2 W est South Set.PFD

tary Faulkner Farmdt 1242 T1383 Fid 2 \West PFD

tamy Faulkner T1333 1E ast 3hole.PFD

| | *l
TN T - lkner F 1242 T 1923 FId 2 West Norh Gel
Save as bype: IF'Ianned Field Design[* FFD) j Cancel |

[ Open as read-only

b

Figure 7 - Save As dialog

File -> Print Summary: Select this option to print the Summary Design vaa
calculated design. This is usually a single pagkdisplays all information needed to
install most systems.
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Input Screen: Menu Options - 7

File -> Print Complete Design: This option prints the Complete Design view of all
watered furrows in the calculated design. Thigsisful for complex systems and can be
used to locate areas of excessive pipe pressuirggdhe design process.

File -> Print Hole Summary: This printout describes the size, number andtiocaf
hole sizes selected for a calculated design. rBpert is handy for producers during
installation of a system or planners when ente@ogputer Hole Selection (CSH)
design information on the Input Screen. Selectiophint options for additional system
details.

File -> Preference: This option displays the Preference Defaults @gwhich are
loaded each time PHAUCET is started. It is notessary to return to Preference
Defaults to edit values displayed on the Input 8ci®Data Input Grid.

Def.
Distance B etween Stations [feet]:
Orifice Coeficient:

aults

arning for M ax. Elevation Difference between Crow
and Field [feet

Pipe Diameter [inches)
Distance between watered furrows (feet]:
Mumnber of Holes Per Furmow:

il [Pipe Wwall Thickness) :

E levations or Rod Readings (R or EJ:

T arget Head [feet):
Hole Tupe Rectangle or Circular [R ar C):

Driameter or Height of gated hole [inches]:

HighestTarget head far calculating Limited Holes
5 election (ft.):

Increments in head change for Limited Hole Selection:

Set OPEM FILE default extenion
LHD PFDLCSD DSDL CSH, =~

Figure 8 - Preference Defaults

» Distance Between Stations (feet)The Statiorcolumn on the Input Screen’s
Data Input Grid uses this value to assist you wdr@ering crown profile Stations.

* Change Hole Size (Press + or -)This entry will be displayed in the first cell of
the Hole Diameter column on the Input Screen’s Dapat Grid. Adjust the
default value using the <+> or <— > keys. Itdd necessary to edit the
Preference Defaults when changing hole sizes ob#te Input Grid.

» Orifice Coefficient: This coefficient is used in calculating flow fronhale
punched in layflat irrigation pipe.
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Input Screen: Menu Options - 8

» Hazen Williams C: This is a roughness coefficient used to calculatéidn loss
in the pipeline.

» Crown Elevation Difference (feet): Crown Elevation Difference indicates the
difference between the planned and existing cromefilp elevations. If a
Constant Slope Design (CSD) or Dual Slope Desigd¥Pcalls for a constructed
elevation 1.5 ft. above the existing conditiona@ay station on the system, the
Crown Elevation Difference would be 1.5 ft. Forsheolls, if this difference is
greater than 1.5 ft., excessive erosion will oaruthe crown. This makes it
difficult for the producer to maintain the desigredwn grade. If the elevation
difference exceeds the default number, the planagd will be highlighted
yellow at the lower right corner of the design scredrthd difference is less than
the default value it will not be highlighted.

» Pipe Diameter (in.): This is the diameter of the layflat irrigation pifgebe used
in a design. The number is automatically entenetthe first cell of the Pipe
Diameter column on the Input Screen’s Data Inpud Gt is not necessary to
change the Preference Defaults if another (or mieltisize will be used. Type in
size(s) on the Data Input Grid as needed.

» Distance Between Watered Furrows (ft.):This is the distance between the
holes in the layflat irrigation pipe. This numb&automatically entered in the
first cell of the Distance Between Holes columntlos Input Screen’s Data Input
Grid. Itis not necessary to change the Prefer@wfaults if another spacing
occurs on the field. Type in actual spacing (feetthe Data Input Grid.

* Number of Holes Per Furrow: This is the number of holes punched at each
watered furrow. This number is automatically eadein the first cell of the
Number of Holes at Each Watered Furrow column enltiput Screen’s Data
Input Grid.

e Mil: This is the thickness of the wall of layflat irrtgan pipe. This number is
automatically entered in the first cell of the Mdlumn on the Input Screen’s
Data Input Grid. This number is for informationlypand does not affect program
calculations.

» Elevations or Rod Readings (R or E):Crown profile survey information may
be entered on the Input Screen’s Data Input GrilnguRod Readings or
Elevations. The default value is one characteg kmd is displayed on the Input
Screen for each new design. You may edit the vatune Input Screen if
needed. Each design can have only one selection.

» Exit: Save the changes you have made and exit the Rreéebefaults window.

File -> Exit: This option terminates the PHAUCET program.
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Input Screen: Menu Options - 9

Edit Menu Option

Edit Design Type of Pipe Soils

Cut Cirl+%
Copy Ctrl+C
Faste Ctrl+v

Paste Excel Survey

Insert Fow Cirl+I
Delete Row Ctrl+D

Figure 9 - Edit Menu Option

Edit -> Cut: This option can be used to delete displayed. ddtghlight the items you
want to erase, select Cut, or press the <Deletg=akd the data will be removed.

Edit -> Copy: This option copies information from the Input Screeto computer
memory. It does not place information in the Wiwdcclipboard. Highlight the items
you want to copy, select Copy, or Press <Ctrl + C>.

Edit -> Paste: Use this option to paste data to the Input Scrédighlight the area for
the inserted data and select Paste. The hightigitea must be large enough to hold the
information, or some of the data will be lost.

Edit -> Paste Excel Survey:This option allows you to paste survey data samexhi
Excel file to the Input Screen. Before selectinig bption be sure to first select and copy
both columns of survey data from the Excel file.

Edit -> Insert Row: Use this option to insert a blank line above thesau Select this
item or press <Ctrl + I>. All lines below the etuig line will be moved down one row.
This allows accurate entry of recommendations @amputer Selected Hole) or field
information (e.g. furrow length) at specific crovatations.

Edit -> Delete Row: Place the cursor on the row you wish to deletesmbect Delete
Row or press <Ctrl + D>. All lines below the del@tine will be moved up one row.
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Input Screen: Menu Options - 10

Design Menu Option

| Design Type of Pipe Soils and

Planned Design

Design Constant Slope
Design Dual Slope
Existing Field Design
Computer Hole Selection
IUzer Hole Selection

Figure 10 - Design Menu Option

Design -> Planned Design (PFD)This option is typically used for designing a new
system or evaluating adjustments to an existingegys The Planned Design and
Existing Field Design options have different tittas printouts and the design screen, but
all calculations are identical. Review the maximama minimum pipe pressure for
every system alternative. Generally, pipe presshoaild be less than about 2.0 ft. for 7
mil and less than 3.5 ft. for 10 mil systems.

Design -> Design Constant SlopeThis option uses the Hole Size entered on thetinp
Screen and calculates the optimum crown slopefseifriction loss created in the pipe.
This option is less accurate for designs with leagply lines (more than 300 ft.) or
systems with intermittent watered furrows. An epdsrof an intermittent watered
furrow is a system with a delivery pipe (watereddws) leading to an un-watered
section (more than 300 ft.) then resuming wateofus beyond the dry area. This often
occurs when part of an irrigated field is used asifing site. Review the crown
elevation difference and pipe pressure when conagla grade adjustment.

Design -> Design Dual SlopeThis option calculates a sloping crown for thetfiralf
(from the pump) of the total pipe length. The setbalf of the crown is designed level.
Limitations are similar to the Design Constant $loption.

Design -> Existing Field Design (XFD):This evaluation is calculated like a Planned
Design but the printout and screen are labeledtiBgi§ield Design. This option is
useful when determining the efficiency of an exigtsystem.

Design -> Computer Hole Selection (CSH)This option reduces design time by
locating crown Stations where a hole size adjustnsemeeded. The Hole Size displayed
on the output screen may or may not provide maxirdistribution Uniformity. Adjust
the Target Head and click on [Re-Calculate] to aeilee the most practical design. If
pressure is excessive, it may be necessary to lasgea size or thicker wall layflat pipe.
The CSH design should be printed out and entergddemput Screen. Recalculate as a
Planned Design and review pipe pressure. Generathyil layflat pipe will withstand
about 2.0 ft. of pressure with slight chance diufa. 10 mil pipe can withstand about
3.5 ft. of head pressure.
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Input Screen: Menu Options - 11

Type of Pipe Menu Option

Click on the type of pipe that will be used in gystem (fig. 11). If both types will be used,
select “Layflat Tubing” and convert the designedehsze (for the rigid pipe) to a gate opening
using the Hole Size Equivalents Chart in Appendix B

| Type of Pipe  Soils an

- v LayFlat Tubing
*  Rigid Pipe
Figure 11 - Type of Pipe MenDption

Soils and Recommended Furrow Editor Menu Option

This option will open the Soils and Recommendeddwilow Editor in a separate window
(fig. 12).

. Soils and Recommended Furrow Flow Editor

File Edit

Soil Name and Texture Rec Furrow

{i.,e. C. Sil) Flow

Acadia Sil 10

Beulah Fsl 25
Clana Lfs Fs 30

Figure 12 - Soils and Recommended Furrow Flow Edito

Help Menu Option

[
Help

| Contents

PHAUCET updates may be found at http:/fusers.bpsnetworks. com/~dburch/

About

Figure 13 - Help Menu Option

Help -> Contents: Hints and instructions.

Help -> PHAUCET updates: Please note that this is no longer a working ARt will
be fixed in a future revision.

Help -> About: PHAUCET version number and last revision date.
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Input Screen: Identification and Basic Design Data 12

INPUT SCREEN: Identification and Basic Design Data

File Edit Design Type of Pipe Soils and Furrow Rcommendation Editor  Help

D=6 S|S8(S| e[
Name: || m GFM: Location | @

D ate: ||:|5.3-| 2009 @ Target Head [f]: |2 Enter Fod Readings or Elevations (R or EX: IH_@
IAcadia Sil EE I Recommended Furow Flow = 10 GPM @

Interpolate Furrow Length and Calculate Elevations | IEI
Figure 14 - Identification and Basic Design Data

1. Name: The name cell can be 256 characters long. It shdehrly identify the
system and may also be used as a file name whergsadesign.

2. Date: This cell defaults to the current date. If thisicg correct, you may type over
it.

3. GPM: The GPM is the system flow rate in Gallons Per N#nuAn accurate flow
rate is essential for a quality design. An in-lileev meter gives the most reliable
measurement. Pumps should be run at their degt fer several minutes to
determine working flow rate.

4. Target Head: The Target Head is the maximum working pressuréiempipe being
designed. Use manufacturer's recommendationdlfiwable pressure in layflat
pipe. If the Maximum Head in a calculated desgless than the Target Head it is
displayed in green. If the Maximum Head is gre#ttan or equal to the Target Head
it will be displayed in yellow. The Target Headaiso considered in the Computer
Hole Selection design (CSH) calculations. WhenTtamget Head is adjusted in a
CSH design, the program will attempt to calculatkesign using the new value. This
may increase or decrease the number of differdetdipes used in the design.
Generally, increasing pipe pressure reduces théauof different hole sizes needed
for high distribution uniformity.

5. Location: Enter a location description that clearly idensftbe system.

6. Enter Rod Reading or Elevations (R or E): This cell is one character long. Crown
profile surveys may be entered as eitRed Readings oElevations.

7. Soil Type: The available values for this cell are basedhenentries in the Soils and
Recommended Furrow Flow Editor. Click the downiﬂgdrianglezl to select a
new soil type from the scrollable list. You magahighlight the cell and repeatedly
type the first letter of the desired soil untilgtselected.
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Input Screen: Identification and Basic Design Data 13

8. Recommended Furrow Flow: This is a lookup based on the value in Soil Type.
Values may be changed in the Soils and Recommedruiedw Flow Editor.

9. Interpolate Furrow Length and Calculate Elevations: Click this button and all
blank data cells will be filled, except lines whéne Hole Size is left blank (un-
watered furrows). This can be used to calculat@iuand elevation information
where no actual data is entered. It is not necg$santerpolate before selecting a
design option. The program will automatically file input screen before completing
flow calculations.Do not click this button before entering hole sizes or &tells
will be blanked out.

Input Screen: Data Input Grid

The next section of the Input Screen is the DagpatiGrid (fig. 15). The Data Input Grid is
directly below the Identification and Basic Desigata section.

Furraw
Station |Elewationz| Length

10.00 1320

Figure 15 - Data Input Grid

Entries in the Data Input Grid must accurately dbsdield conditions in relation to the
irrigation pipeline (i.e. furrow length begins Aetdelivery pipe and stops at the end of the
irrigated row). When entering data in the Datauln@rid columns you may press the <Enter>
key to copy data from the cell above to the curkdamk cell.

1. Station (feet): This column is used to locate field inventory daltang the irrigation
pipeline. The last entry in this column must egbaltotal length of pipe. To
automatically calculate the distance of the neati&t using the Distance Between
Stations default value, click on next blank Statteti and press <Enter>. This can be
repeated as many times as needed. Odd-distanagonStshould be entered by hand
as needed to accurately describe the field.

Example If the second Station entered is 100 and thd Siation is blank, 200 will
be entered in the third Station when the <Enterpigressed.

If the system will include a supply line or intettent water furrows, you must enter
Stations where these changes occur. An examge oftermittent watered furrow is
a system with a delivery pipe (watered furrowsjlleg to an un-watered section then
resuming watered furrows beyond the dry area. ffaguently occurs when part of
an irrigated field is used as a building site. éénhe actual Station of the first or last
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Input Screen: Identification and Basic Design Data 14

watered furrow then add one foot to the previowdi&@t and describe the altered
condition (i.e. a watered row will have a furromdgh and an un-watered furrow will
not).

Example Station (2+45) is where the crown turns and goesnd a house site. You
would need to enter Station (2+45) with a furrowgéh and hole size then enter
Station (2+46) and leave the furrow length and Isade entries blank.

Make certain there are no blank cells in the Statio column before a design
option is selected or an error in the program willoccur.

2. Elevations (feet) OR Rod Readings (feet)This column is determined by the value
of Enter Rod Reading or Elevations (R or E) inldtentification and Basic Design
Data section of the Input Screen. The column élus enter elevations (or rod
readings) along the crown profile. Blank cellsvixtn entered values will be
interpolated according to their Station value. phagram calculates all blank values
when you click the [Interpolate Furrow Length amalc@late Elevations] button or
select a Design menu item. For example, if anagien of 10.0 is entered for Station
(0+00) and an elevation of 9.8 is entered for cr&@#ation (1+00), the program will
interpolate the value for Station (0+50) as 9fxhé crown profile survey includes a
turn, convert all rod readings to elevations ouatfhe rod readings relative to the
first height of instrument.

3. Furrow Length (feet): The Furrow Length column is used to describe chanmge
irrigated furrow lengthslf this entry is left blank the program will interp olate a
length unless the hole size entry is also blankThis interpolation is very useful for
triangle or irregular shape fields. On a triarfggéd where the crown is straight and
the row lengths taper, enter the Furrow Lengtihaffirst and last Stations. Click on
the [Interpolate Furrow Length and Calculate Elmred] button or select a Design
menu item and the program will calculate the réshe Furrow Length values for
you.

4. Distance Between Holes (feet)This entry describes the spacing between watered
furrows. The Distance Between Holes may vary elu§ with a curved crown or
when different crops are irrigated as one systé@iways enter the first and last
Station for a particular hole spacing. All blaréls will be filled when the
[Interpolate Furrow Length and Calculate Elevat]jdngton is clicked or a Design
menu item is selected.

5. Pipe Diameter (inches): Enter the desired pipe diameter you wish to usgou
need to change the pipe diameter at some poing akencrown be sure to enter the
Station where the first diameter ends and the @tatihere the next diameter starts.

Example: Assume you use 15 inch diameter pipe for thé &6 feet and drop down
to 12 inch pipe for the remainder of the systenou Would need to insert a line for
Station (6+60) to enter the last occurrence oflthéch pipe and insert another line
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for Station (6+61) to begin entering 12 inch pipeyou enter 15 inch at Station
(6+00) and 12 inch at Station (7+00) the prograthstart the 12 inch pipe at the
crown Station (6+01).

6. Hole Width (fraction): You may select hole sizes from 0 to 3 inches imeizr.
To select a hole size, place the cursor in the Méildth column on the cell you want
to change. Press the plus key <+> to increasbdleewidth or the minus key < - > to
decrease hole width. Press <Enter> to copy tihvy abbve to the current blank cell.

7. Number of Holes at Each Watered Furrow: Enter the number of holes that will be
punched at each watered furrow. Occasionallg, teicessary to substitute two
smaller holes for one large hole because the dedigole puncher is not available.
The Hole Size Equivalents Chart in Appendix B pdaa multiple areas for all hole
sizes. Itis not unusual to design two holes pateved furrow for part of a pipeline
and one hole per furrow for the remainder of th&eay. You must insert the Stations
for the first and last occurrence of the altereldi@a The number at the first cell of
the Data Input Grid will automatically continue as$ an edit change is made.

Example The area of one 1 1/16 inch hole is 0.887 squmtees. Find a similar
area in the Times 2 column of the Hole Size Eqeine Chart. The area of two %
inch holes is 0.884 square inches. This meandwla¥s inch holes could be
substituted for one 1 1/16 inch hole.

8. Mil (7,10 etc.): You may need to change mil size at some point albagipeline.
This column can be used to describe the Statiomenthe adjustment is planned.
You must insert the Stations for the first and tasturrence of the altered value. The
number at the first cell in the column will contenautomatically unless an edit
change is made. All blank cells will be filled whthe [Interpolate Furrow Length
and Calculate Elevations] button is clicked or &iQe menu item is selected.

9. Planted Furrow Width between Watered Furrows (5.06.0, 6.3, etc.):This
column should match the distance between the mldnteow and watered furrow.

Example 1 If you are planting on 38 inch centers (3.17) aur tubing is crossing
the irrigated rows at an angle measuring (4.2%) Rlanted Furrow Width column is
(3.17).

Example 2 If you are planting on 38 inch centers and atigg every other middle
(6.33) and your tubing is crossing the irrigated's@t an angle measuring (14.00),
the Planted Furrow Width column is (6.33).
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DESIGN SCREEN

Design Screen displays the results of design caioms. The Design Screen may be seen in
either a Complete Design view or a Summary Desigwyv

The Design Screen displays the calculated resulenva selection is made from the Design
menu. The results are shown by default in the Getaesign Screen view (fig. 16) but may
also be formatted in the Summary Design Screen.viefe Design Screen looks similar to the
Input Screen but only the Identification and Bd3esign Data at the top may be edited.

“% PHAUCET Planned Design
File Edit Design TypeofPipe InputScreen Crown Profile 1 s and Furrow Rcommendation Editor  Help

D|ﬁ’v|ﬂ| =] §|§|g,||g —  TotalAcres =293

Name: [ GPM: [ag00 | Location Gross &pplied (in) | Hours | Days
I I 0.5 33 A
Date:  |p5-31-2009 Target Head [f): |2 Enter Rod Readings or Elevations (R or E] [f ::g gg j

IAcadia il j I Recommended Furrow Flow = 10 GPM }Average Furraw Flow = 9.7 20 133

wl|m

30 N
Stations Hale Diameter Nuraber of Holes
! 0-570
! ¥ S 575 - 839 1316
3 . ) T s
15 778 4 [1217 [ 15 T2 | 100z | 1 |6 ] 15 53| [Max Head Sidion
= i 5 [ 1213 | 154 288 | 1003 | 1 |6 ] 15 5l || 125
2 7 5 | 12m | 15 1204 | 1003 | 1 |6 ] 15 e
E 7 7 [ 125 | 152 Tem | 1004 | 1 |8 | 18 S Loeslesd
“ 78 5 [ 1201 [ 150 . T &
& 78 5 [ T1es | 150 T2 | 1005 | 1 [ 6] 15 53 | [ Low Hesd Station
5 78 | 10| 11.94 | 149 Tz7z | 1006 | 1 [ 6| 15 I 158
= 78 | 11| 1190 | 148 1268 | 1006 | 1 [ 6| 15 e i —
70 78 | 1z | 187 | 147 1266 | 1007 | 1 [ 6| 15 EEE] S
5 78 | 13 | 183 | 147 1263 | 008 | 1 |6 15 EEE]
2 78 | 1a | 1179 | L4 260 | 1008 | 1|6 | 15 53| [in Fumow Fiow
] 78 | 15| 1176 | 145 1256 | 1008 | 1 |6 | 15 5m || 718
5 78 | 16| 1173 | L 1253 | 1000 | 1 |6 ] 15 EEE
101 778 17| 169 | 143 125 | 1040 | 1|8 | 1% S C""C“';Dt;g EiF
08 | 78 | 18 | 1166 | 14z 1247 | 1011 T 6| 5 [
T4 | 7 | 19 | 1163 | 14z G
20 | 7 | @ | 10 | 14 G
7w | e | a1 | 17 | L4 T &
ER N EE T &
e | e | 2 | 1E | L@ T &
5 | e | = | 1ee | L@ T &
B2 | e | 5 | s | 1w G

Figure 16 — Complete Design Screen view

1. Crown Profile: This menu option displays the Profile of Crowe\Eltions as a
graphical report (fig. 17) and is only availablerfr the Design Screen.
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3, Profile of Crown

PROFILE of CROWN ELEVATIONS

Rod Readings (ft.)

0 '101' 203' 304" 405 500 ' 570! 576 ' 582 ! 601 ' 703 ' 804 ' 889 ! 905 '1000' 1101' 1203 1298
Crown Distance (ft.)

Frint Profile

Figure 17 — Profile of Crown Elevations report

Distribution Uniformity:  Distribution Uniformity is explained in the Techaic
conventions in Appendix A. The higher the Disttibn Uniformity the more even
the flow from the pipeline. A quality design wtovide Distribution Uniformity
above 90 percent for most systems.

Head (feet): This column displays the head pressure in the ipipelThis is helpful
in locating excessive pressure that may causeipleet@ burst. You may need to
increase the Hole Diameter(s) and/or Pipe Diamgtbe pressure is above
recommended limits. Generally, 7 mil pipe will astand about 2.0 ft. of head
pressure and 10 mil pipe about 3.5 ft.

Flow Ratio: This column is useful in locating Stations wherde-Hbiameter
adjustments are needed to improve Distribution &fmiity. The optimum Flow
Ratio is 1.00. Note it is not always practicabting an entire system within these
limits.

Flow Ratio Value | Rating
| poor
| good
| poor

5. Re-Calculate: This button recalculates using the selected Designu option. This

is handy when a designer wants to compare Comfelected Holes with varying
Target Heads.
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view to the Summary Design Screen view (fig. 18)

Complete Design: Click this button to toggle from the Complete Desicreen

3. PHAUCET Planned Design

File Edit Design TypeofPipe InputScreen Crown Profie Sois and Furrow Rcommendation Editor  Help

DEE 288 4[Be

Total Acres = 29.3

Name: [ GPM: [aonp | Location Gross Appled fin) | Hous | Days
I 05 33 | 1
Date [maizoss  TeoetHesd( [ EnterRodReadings or Elevstions R orEL [F 1 E gg i
|Acadia si =] [ Recommended Funow Flow = 10 GFH [Everage Funow Flow =57 70 33 E
Distribution Uniformity =926 = e

0 77 1 3 300 [ 10
A o 17 3 1| 10 fighest Hoad
I 53 0 [ 10 ]

306 | o 3 5[ 10 K] Wax Head Station
E &5 1 02 | 104 ez 7238

500 | 7 1079 | 122 |1, E 0 53 T
50 | v 1084 | 1.23 | 1. L 5] ;
575 | 1316 5 . L 3]

s62 | 1316 53 | 1. [ 3] Low Head Statian
601 | 1316 5 . [ 5] e

703 | 1316 | 11z | 954 | 128 |01 | @6 |00 | 1 |6 [ 15 Bz T
604 % 128 | g7 4 | 109 | a6 | 10 533 '@
EEE] 7 133 | 002 18 | 88 | 10 ]

505 7 T | 7 5 | &7 | 10 53 | [ Hin Furow Flow
1000 7 B3 | 7 2 [ &0 | 0 53 || 718

Ti01 7 s | 7 o e |1 53

1203 7 9| 7ee T2 | 7 | 53 IEE‘““;"@
7293 | 11A6 | 205 | 805 | 178 [ 123 | em | 130 | 1 [B [ 15 ]

Stations
0-570f
576 - 839
1905 - 1298

Figure 18 - Summary Design Screen view

| tcliveDesign |

Hole: Diameter
78
13416
A6

Number of Holes

7. Field Area Calculator: This feature calculates the area irrigated bygart of the
pipeline and is only available while in the Compl&esign Screen view. This is
useful when an irregular shaped field will be deddor a multiple set system. To
measure an area, drag and hold the mouse overtmore irrigated furrows in the
Station column to highlight your selection. Thécatated values for Acres Selected
and Percent will appear biue beside Total Acres until you release the mouse

button.

. PHAUCET Planned Design

Fie Edt Desgn TypeofPpe InputScreen Crown Profile Soils and Furrow Rcommendation Editor

Hair

DI=B| 228 (=e

Total Acres =29 4 Acres Selected = 2.6 Percent=95

7

Name: [ GPM: o000 | Location [ Gross Appled fin) | Hous | Days
. . 1
Date: [05.31-2009 TorgotHead [ [; Enter Rod Readings or Eloyafc Ror £} [ 2
[acadia si =] [ Fecommended Funow Flow =10 GPH verage Furow Flow =57 EE
13.3

Stations
0-570]
576 - 839
1905 - 1298

Re-Calculate
Complete
Design
1 [ 1223 | 158 10 [ 000 | 1 B[ 15 6.3
2 |12z | 15 1297 | 001 1 6| 15 6.33 fighost Head
I P 4 1234 | 100 T e[ 15 63
4 |1 155 15 ooz | 1 8| 15 63 WMar Head Station
5 |3 4 8 | 10 63 7238
3]
e |
g T IE [ 3]
E EHIE [ 3] Low Head Statian
a1 0 3] e
3]
2 Eam
47 263 | o 3] :
. 260 | o 63 | [ Hin Furow Flaw
7 256 | o 3] 718
7 3]
2;3 g = Calculaizd GPM
7 | 0 533 2000
44| 10 3]
41| 10 3]
7 238 | 0. 3]
4 34 | 1238 | 10 3]
i 54 | 122 | 10 3]
B 228 | 0. 3]
H 34 | 1226 | 10 53

Figure 19 - Field Area Calculator

Hole: Diameter
2

Number of Holes
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APPENDIX A: REFERENCE MATERIALS

GLOSSARY

High end of the irrigated field where the furrowigation

Crown pipe is installed
Pipe used to discharge water into the irrigatetbiuy this
Delivery Pipe part of the pipeline will have holes and distritsuteater

across the upper end of the field

Distribution Uniformity

Used in this program as an indicator of how evenftinrow
flow rates are in relation to each other. Thisamputed as
follows:

Avg. low ¥ furrow flow rate

Avg. furrow flow rate

“Avg. low Y4 furrow flow rate” is the average of the
lowest 25% of furrow flow rates.

“Avg. furrow flow rate” is the average flow rate thfe
entire irrigated set.

The higher the Distribution Uniformity, the moreesy
distributed the furrow flow rates.

The “low Y4 furrow flow rate” considers furrow letgt For
instance, a triangular shaped field will need meoager
applied to the long rows than to the short rowke Tlow %4
furrow flow rate” is not necessarily the smalleS#2of the
flow rate streams within the system (see Assumption
Appendix A).

GPM

Gallons Per Minute

Grade

Crown elevation changes (Crown Profile)

Hazen Williams Coefficient

Hazen Williams “C” coefficient used for calculatifriction
loss in pipeline

Head

Pressure units in this program are expressed tisffead

Hole Diameter

Diameter of opening cut in layflat pipe for outtétwater
into the irrigated furrows
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Layflat Pipe

Thin walled collapsible tubing made of polyethylgnastic;
sometimes referred to as rollout pipe or garbagepize

Mil

The wall thickness of layflat irrigation tubing

Orifice Coefficient

“C” coefficient in the orifice flow equation used talculate
flow through a sharp edged orifice

Supply Pipe

Pipe used to supply water to the irrigated setigihals with
multiple sets, this would be the section of pipéhwio holes
that conveys water from the pump to the first weddurrow
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APPENDIX A: REFERENCE MATERIALS
TECHNICAL EQUATIONS

“Friction Loss” values for water flowing through pipe are compuisohg the Hazen-Williams
empirical equation:

100 1.852 Ql.852
hf =0.2083 [(—C ) * —d4'8655]
Where:
h; = friction head loss in feet of water per 10ddt. the specified pipe
C = Hazen-Williams friction loss factor (a constémtinternal pipe roughness; recommended
value for layflat pipe = 140)
Q = flowrate in U.S. gallons per minute
d = inside diameter of pipe in inches (layflat pghameters: 127, 15", 18”; use same

diameter for O.D. and I.D.)

“Flow Through Hole” values are calculated using the orifice flow egeation:

Q =(C44,/2gH) = 448.83
Where:
Q = pipe flow rate, in U.S. gallons per minute (1 icuioot per second = 448.83 gallons per

minute)

C, = coefficient of discharge (dimensionless rafithe velocity of the fluid through an orifice
over the frictionless velocity)

A, = orifice area, in square feet
g = acceleration due to gravity (32.2 feet per secmared)
H = center line head / pressure, in feet
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APPENDIX A: REFERENCE MATERIALS
ASSUMPTIONS

» Itis assumed for calculating friction loss andiflarea that layflat pipe behaves as a circular
rigid pipe of the same diameter as the nominal diam

» Itis assumed that holes punched in layflat pipddaow flow are circular.
* The required flow rate into furrows is assumedhange in direct ratio to the relative length
of the furrow. For example, a 1300 ft. furrow gsamed to require two times the water of a

650 ft. foot furrow.

» Crown elevations and furrow lengths are assumemryp uniformly between data entry
points. For example:

Crown Distance | Elevation | Furrow Length

(0+00) 100.00 1320

(10+00) 99.00 660

The elevation at each 100 ft. of crown distanceld/te decreased by 0.1 ft. Each furrow
length would be decreased by 66 ft.
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APPENDIX B:
HOLE SIZE EQUIVALENTS CHART
Diameter Area Sq. In. Times 2 Times 3 Gate Opening In.
1/4 0.049 0.098 0.147 1/16
5/16 0.077 0.153 0.230 1/16
3/8 0.110 0.221 0.331 1/16
7116 0.150 0.301 0.451 1/8
1/2 0.196 0.393 0.589 3/16
9/16 0.249 0.497 0.746 3/16
5/8 0.307 0.614 0.920 1/4
11/16 0.371 0.742 1.114 5/16
3/4 0.442 0.884 1.325 3/8
13/16 0.518 1.037 1.555 7116
7/8 0.601 1.203 1.804 1/2
15/16 0.690 1.381 2.071 9/16
1 0.785 1.571 2.356 5/8
1 1/16 0.887 1.773 2.660 11/16
11/8 0.994 1.988 2.982 13/16
1 3/16 1.108 2.215 3.323 7/8
1 1/4 1.227 2.454 3.682 1
1 5/16 1.353 2.706 4.059 11/16
1 3/8 1.485 2.970 4.455 13/16
1 7/16 1.623 3.246 4.869 15/16
11/2 1.767 3.534 5.301 17/16
1 9/16 1.917 3.835 5.752 19/16
1 5/8 2.074 4.148 6.222 111/16
111/16 2.237 4.473 6.710 113/16
13/4 2.405 4811 7.216 115/16
113/16 2.580 5.160 7.740 21/16
1 7/8 2.761 5.522 8.283 2 3/16
115/16 2.948 5.897 8.845 23/8
2 3.142 6.283 9.425 21/2
2 1/16 3.341 6.682 10.023
2 1/8 3.547 7.093 10.640
2 3/16 3.758 7.517 11.275
2 1/4 3.976 7.952 11.928
2 5/16 4.200 8.400 12.600
2 3/8 4.430 8.860 13.290
2 7/16 4.666 9.333 13.999
2 12 4.909 9.817 14.726
2 9/16 5.157 10.314 15.472
2 5/8 5.412 10.824 16.236
211/16 5.673 11.345 17.018
2 3/4 5.940 11.879 17.819
2 13/16 6.213 12.425 18.638
2 7/8 6.492 12.984 19.475
2 15/16 6.777 13.554 20.331
3 7.069 14.137 21.206
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APPENDIX C:
EXAMPLE DESIGNS

The following systems describe typical fields tbah be designed using this program. All field
information must be entered with a correspondiragver profile station. The quality of a design
will vary with the accuracy of field data. If yaure unsure of how to enter data for a particular
field or complete a practical design, contact Chigsnry, Extension Assistant Professor with the
University of Arkansas System’s Division of Agritwle at cghenry@uark.edu or 870-673-2661.

The optimum furrow flow rate for a particular systgaries with soil texture, furrow length and
field grade. Fields with 1300 ft. long rows andywsandy or cracking clay soils generally
require 20 to 30 gpm per furrow to be effectivenaimy soils need 8 to 20 gpm and silty soils
from 5 to 15 gpm. Furrow flow rates of 3 gpm aemgrally not recommended unless row length
is less than 200 ft or field slope is greater thaercent.

The Computer Hole Selection (CSH) design optiomuced design time by locating Stations
where a hole size adjustment is needed. The agized used for a quality design may be
different than the CSH recommendation, but thei@tatwhere the changes occur are often the
same. Itis sometimes useful to adjust the Tafgeid and recalculate the CSH design. This
changes pipe pressure and may reduce the numbd#gfesént hole sizes needed for the system.

Check the maximum and minimum pipe pressure afteryedesign calculation. Generally, do
not exceed 2.0 ft. of head in 7 mil pipe and 3.tftLO mil pipe. Pressure less than 0.5 ft. sthoul
be avoided if possible.
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General Rules of Thumb

1. Pipe Diameter Guide:
12" pipe < 1400 gpm
15” pipe > 1400 gpm and < 2500 gpm
18” pipe > 2500 gpm and < 3500 gpm

2. Mil Thickness Guide:
7 mil < 2 ft head
10 mil < 3.5 ft head

NOTE: Rules 1 and 2 are guides, it is always best follow pipe manufacturer’s
recommendations.

3. If High and Low Head vary by 1.5 ft or less, usenif pipe.
If High and Low Head vary 3.0 ft or less use 10 piile.

4, If High and Low Head vary less than 0.5, you mig@table to use a smaller diameter
pipe.

5. If the Highest Head is in the last half of the pipeu might be able to use a smaller

diameter pipe.

6. Flow Ratios should generally fall between 0.9 arid T'he closer they are to 1.0, the
higher the distribution uniformity.

7. Furrow Flow Rates for soils:
Very Sandy or Cracking Clays require 20 to 30 gpm
Loamy Soils require 8 to 20 gpm
Silty Soils require 5 to 15 gpm

8. Distribution Uniformity should be greater than 90%.

9. Higher Head designs in general require fewee bades.
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Example 1: Design with Consistent Furrow Lengths

Square forty acre field with a silt loam soil anflea crown (fig. 1.1 & 1.2)
Figure 1.1 - Example 1 Field Dimensions

Title:  SCSBA—F.DWG
S12 723 R13
‘ TRACT #1
§ ‘ FIELD #1 ACRES 40.0
Dof % ‘ é
1320 Fr. @ Well Flow — 1500 GPM
PEAK USE PER DAY: Corn=0.32", Milo=0.28", Soybeans=0.26", Cotton=0.28"
SET #| ACRES PUMPING | TOTAL WATER | EST. SYSTEM |ESTIM. NET WATER
IRRIGATED | TIME (HR)| APPLIED (IN) | EFFICIENCY |APPLIED (IN) U.S. DEPARTMENT OF AGRICULTURE
NATURAL RESOURCHS CONSERVATION SERVICE
i These are starting recommendations, adjustments may be needed. ::::sa 3’%[ e
NOTE: To edit entered title block text, use DDATTE ond select the text.
Station Rod Elevation Comments
0+00 5.60 10.00 First Watered Furrow
1+00 5.60 10.00 Row spacing is 38 inches for the entire field.
2+00 5.60 10.00 Plan to irrigate every other row. Use 6.3 ft. for design.
3+00 5.60 10.00
4+00 5.60 10.00
5+00 5.60 10.00
6+00 5.60 10.00
7+00 5.60 10.00
8+00 5.60 10.00
9+00 5.60 10.00
10+00 5.60 10.00
11+00 5.60 10.00
12+00 5.60 10.00
13+00 5.60 10.00
13+20 5.60 10.00 Last Watered Furrow

Figure 1.2 - Example 1 Crown Profile Survey
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STEP I To begin this design, open the PHAUCET progrdrom the Input Screen enter the
field identification and system flow rate datats top of the screen. Use the default Target
Head of 1.0 to get started. It will be explaineailater example why this value may need to be
changed. The elevation data has already beenlatdior this design so enter E in theter

Rod Readings or Elevations (R or Epox.

Complete the Station column by placing the cursdhe first cell and then using the enter key to
fill in the remaining cells. The program automalig increments each station by the distance set
in the default value. This will work for all statis except (13+20) since it is not an even
increment.

After completing the Station column, fill the firsgll in the Elevation, Furrow Length, Distance
Between Holes (watering every other furrow) andeHjpameter columns. All of these values
are known except the Pipe Diameter. Until expeges gained in designing systems, the user
may have difficulty determining a pipe size, raf@Rule 1 in th&Seneral Rules of Thumbfor
assistance. The crown profile grade and lengthcease exceptions to this general rule. For
this example, use 15” 7 mil pipe as a starting jgige with the well flow being 1500 gpm. Since
all of these values are constant throughout thé, fanly the first cell in each column needs to be
filled out and the computer will interpolate thetre

Next, fill in the hole diameter for each statidfor right now, we will use 5/8 for the Hole
Diameter. The easiest method to accomplish this dace the cursor on the first cell in the

Hole Diameter column, and continue to press Emteepeat the size for each station displayed
in the crown profile Station column. This infornmet must be filled out for all station®NOTE:

The initial hole size entered in this column is moportant because the Computer Hole Selection
design feature will be used to determine the hiakess

To fill the rest of the columns on the Data Inpuidsclick on the Interpolate Furrow Length and
Calculate Elevations button or select a desigrooptiAll blank cells (except Hole Size) are
automatically filled when a design option is sedelct The Input Screen should appear similar to
(fig. 1.3).
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% PHAUCET

File Edit Design Twpe of Pipe Soils and Furrow Rcommendation Editor — Help

sl = IEIEEEA

Hame: | GPM: (1500 Location |
Date:  [03-30-2014 Target Head [ft): |10 Enter Rod Readings or Elevations [F or E): [E

| a.....Imernolate.l-.mrmw..Lenl:lLh.anl:l.Lal:ulate..tlavallnns.....:|

10.00 . . 1
100 10.00 1320 633 1500 5/8 1 10 £33
200 10.00 1320 633 1500 578 1 10 £33
300 10.00 1320 £.33| 1500 5/8 1 10 £.33
400 10.00 1320 633 1500 5/8 1 10 £33
500 10.00 1320 633 1500 578 1 10 £33
£00 10.00 1320 £.33| 1500 5/8 1 10 £.33
700 10.00 1320 633 1500 5/8 1 10 £.33
800 10.00 1320 633 1500 578 1 10 £33
900 10.00 1320 £.33| 1500 5/8 1 10 £.33
1000 10.00 1320 £33 1500 5/8 1 10 £.33
1100 10.00 1320 633 1500 578 1 10 £33
1200 10.00 1320 £.33| 1500 58 1 10 £.33
1300 10.00 1320 £33 1500 5/8 1 10 £.33
1320 10.00 1320 633 1500 5/8 1 10 £33

Figure 1.3 — Example 1 Input Screen
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STEP 2 Click on the Computer Hole Selection option frora iesign menu. The screen
should be similar to (fig. 1.4).

"% PHAUCET Computer Selected Hole Design

File Edit Design Typeof Fipe Input Screen  Crown Profile  Soils and Furraw Roommendation Editor  Help

= IREEEIRE Y

Total Acres = 38.9

Mame: [ GPM: [1500 Location | [ETo] A;;"Ed [l HDBU'S Daays

Date:  [p3-30-2014 Target Head [t} [1.0 Enter Rod Readings or Elevations (R o E]: [E ‘1| 2 1:321 :

liw - )Avarage Furrow Flow = 7.2 20 241 | 1.0
30 36.1 1.5

Distribution Uniformity = 94.9

Stations Hale Diameter Murnber of Holes
0. 241 1116 3

471317 3 170

[ 1As |z |7 oo |1 [i0] 15 ’%

(ER I T ) on | 1 || 18 53 :

[ I I o0 |1 |10 s £33 | [ WaxHead Stalion

® | n/s | 5 | 7e won | 1 [0 ] 18 EE o

I I A o0 | 1|10 8 53| e

I A I ) mon | 1|10 18 BT | gt

W | s | 8 | 7a on | 1 || 18 53

m | Ts | 9 | rae o0 |1 |10 s £33 | [ LowHead Stalion

s | 1/6 | 0 | 76 won | 1 [0 ] 18 c: | ia

R I o0 | 1|10 8 53| [y Faron Fon

FE A P mon | 1|10 18 533 P

7 | TAs | 13| ra o0 | 1|10 8 £

EE A T mon | 1|10 18 £33 | [ i Furow Flow

B | 116 | 15 | 7% on | 1 || 18 53| 580

EI S I ) o0 |1 |10 s £33

0 [ nas | 17 | 7.30 ol | 1 [10] 15 £33 ’%

08 | 1A | 18| 7.08 o0 | 1|10 8 £

Ta [ 1As | 13 | 7% mon | 1|10 18 £33

En | 1A | 0 | 724 on | 1 || 18 53

I [ nae | 71 | iz o0 |1 |10 s £33

[EE AP A I won | 1 [0 ] 18 533

138 | A6 | 23 | 718 o0 | 1|10 8 £

46 | 1AE | 20 | 716 mon | 1|10 18 £33

152 | 146 | 2 | 714 ion | 1 || 18 533

Figure 1.4 — Example 1 CSH Design Screen

Print out the Hole Summary from the File drop-dawenu and then click on Window in the
menu bar and select Information and Survey.

Once you are back to the Data Input Grid, userbert Line edit feature to enter design data
from the CSH printout. One helpful hint when inse&y a row; if you are going to insert station
(5+35), click on station (6+00) then choose Edd &rsert Row. Notice that the row you

inserted is above station (6+00). Stations (5€3&) (5+36) mark the location where a change in
hole size occurs.

To change the hole sizes based on the CSH prinssuthe + and - keys. Position the cursor
anywhere on the line to be adjusted and pres®(ifictease or (-) to decrease the size as needed.
The 5/8 inch hole size on the CSH printout cangoeiied since it is used for only a few furrows.
The designer should adjust CSH recommendation ededeto develop “practical” systems.

This often increases producer acceptance of “neualiniology.

Click on Interpolate to complete the revised Inateen (fig. 1.5) and compare with the CSH
printout.
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Appendix C: Example 1 Design with Consistent Furrav Lengths - 30

2 PHAUCET

Edit Design Type of Pipe Soils and Furrow Rcommendation Editor

s = INEIEIEIEE

File

Mame: |

Date:

[03-30-2014

GPM: (1500 Location |

Help

TargetHead (] [1.0 Enter Rod Readings or Elevations (R or E): [g

Interpolate Furrow Length and Calculate Elevations |

10.00 1320 . . 1
100 10.00 1320 £33 15.00 58 1 10 £.33
200 10.00 1320 £33  15.00 5.8 1 10 £.33
300 10.00 1320 £.33| 15.00 5/8 1 10 £.33
400 10.00 1320 £33 15.00 58 1 10 £.33
500 10.00 1320 £33  15.00 5.8 1 10 £.33
535 10.00 1320 £.33| 15.00 5/8 1 10 £.33
b6 10.00 1320 £33 15.00 58 1 10 £.33
&00 10.00 1320 £33 15.00 5.8 1 10 £.33
700 10.00 1320 £.33| 15.00 5/8 1 10 £.33
200 10.00 1320 £33 15.00 58 1 10 £.33
300 10.00 1320 £33 15.00 5.8 1 10 £.33
1000 10.00 1320 £.33| 15.00 5/8 1 10 £.33
1100 10.00 1320 £33 15.00 58 1 10 £.33
1200 10.00 1320 £33  15.00 5/8 1 10 £.33
1300 10.00 1320 £.33| 15.00 5/8 1 10 £.33
1320 10.00 1320 £33 15.00 58 1 10 £.33

Figure 1.5 — Example 1 Revised Input Screen

Click on the Planned Field Design option in the iDesnenu to recalculate the design (fig. 1.6).

"% PHAUCET Computer Selected Hole Design

File Edit Design Typeof Pipe InputScreen Crown Profile  Soils and Furrow Reommendation Editar  Help

D= E &&& 4B

Total Acres =389

Name: [ GPM: [1500 Location | GIES Ag';"ad fin) HD;'S DZ”S
Date:  [03-30-2014 Target Head [ft]: [1.0 Enter Rod Readings or Elevations (R or E: [E ‘1| 2 1:321 :
W - | )Avelage Furrow Flow = 7.2 20 241 1.0
Disibution nfformity =918 e

Hole:

Number | (G

Re-Calculate

Complete
Design

i 1.62 1320 I oot
3 16 2 TES | 161 1320 | 10.00 1 0] 15 ] %
13| 18 3 762 | 160 1320 | 10.00 1 0| 15 ) :

18| 11116 4 7E0_| 159 1320|1000 1 10 16 533 | [ ManHead Station
B | 116 5 757 | 150 1320 | 10.00 1 0| 15 ) 1]

2| 11416 3 7E5 | 157 1320 | 10.00 1 10 15 530 | ool
3| | 1116 7 753 | 156 1320 | 1000 1 0| 15 S| e
4 | 1118 g 75 | 155 1320 | 10.00 1 0| 15 53

51 11718 9 748 | 154 1320 | 10.00 1 0| 15 633 | [ LowHead Station
5 | 176 | 10 | 748 | 153 1320 | 10.00 1 0| 15 £ || 1317

63| 1116 | 11 744 | 152 1320 | 10.00 1 0] 15 530 | o Forow Fon
70 /18 12 74 | 18 1320 | 10.00 1 0| 15 £33 IW
76| 1146 | 13 | 735 | 160 1320 | 10.00 1 0] 15 ] "

B2 | 176 | 14 | 73 | 143 1320 | 10.00 1 0| 15 533 | | Min Furow Flow
B3| 116 | 15 | 735 | 148 1320 | 10.00 1 0] 15 EH | £80

5% | 176 | 16 | 733 | 148 1320 | 10.00 1 0| 15 5% | Commed o
01| 1146 | 17 | 730 | 147 1320|1000 1 10 16 ] oy

108 | 11716 | 18 | 728 | 146 1320 | 10.00 1 0| 15 S

14 | 11416 | 13 | 726 | 145 1320 | 10.00 1 0] 16 [BE]

120 | 116 | 20 | red | 144 1320 | 10.00 1 0| 15 ]

127 | /e [ @ 722 | 143 1320 | 10.00 1 0| 15 B

133 | A6 | 22 | 720 | 142 1320 | 10.00 1 G 533

13 | 1716 | 23 | 78 | 142 1320 | 10.00 1 0| 15 B

145 | 1146 | 24 | 715 | 141 1320 | 10.00 1 0] 15 ]

152 | 11716 | 25 | 714 | 140 1320 | 10.00 1 0| 15 B

Figure 1.6 — Example 1 Planned Field Design

Stations
0-241
247 -1317|

Hole Diameter

114186
34

Murnber of Holes
39

170
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Appendix C: Example 1 Design with Consistent Furrav Lengths - 31

Distribution Uniformity is 94.7% (see General RutdsThumb #8) and the highest head pressure
in the system is 1.7 ft. This system alternatixevges high distribution uniformity at pressure
considered safe for 7 mil pipe (see General Ruldhomb #2).

This system delivers about 7 gpm per watered fumtieh is adequate for most silt loam soils
(see General Rules of Thumb #7). The producetate the change to a 3/4 inch hole by
counting furrows or measurement.

STEP3: To save the design with a specific name, chdus&ave As option in the File menu
before printing the Summary Report and the Hole Seummary. Use a file name that clearly
identifies the system. The file name is displagethe upper left corner of the print out.

STEP 4 The PHAUCET design is more clearly understood wiresented as a plan view of

the field that describes all system details (fig)1 This plan view can be created in AutoCAD

or other drawing software. The number and locatib@ach hole size can be calculated from the
Summary or Complete Reports or simply print outitlode Size Summary.

@ S12 123 Ri13
X @

TRACT #1
125 Furrows FIELD #1 ACRES 40.0

Title: SCSBA-F.DWG

This design Is based on o 38 Inch row spacing and
irrigating every other furrow.

ter does not reach the low end of the rows,
the field could be divided for two or more sets.
11/16" Holes A new hole size design is needed if this is done.
85 Furrows

529 Ft.

[0}

@ Well Flow — 1500 GPM

15 Inch 7 Mil Layflat Pipe

PEAK USE PER DAY: Corn=0.32", Milo=0.28", Soybeans=0.26", Cotton=0.28"

SET #| ACRES PUMPING | TOTAL WATER | EST. SYSTEM |ESTIM. NET WATER
IRRIGATED | TIME (HR)| APPLIED (IN) EFFICIENCY [APPLIED (IN) U.3. DHPARTMENT OF AGRICULTURE
1 380 18 15 66% 1.0 NATURAL RESOURCHS CONSERVATION SERVICH

Dote Dote
Approved by

Designed

Drawn DRAWDATE |

y Traced Sheel [oving No-

These are starting recommendations, adjustments may be needed. Checked of

Figure 1.7 — Example 1 Plan View
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Appendix C: Example 2 Design with Diagonal Crown 32

Example 2: Design with Diagonal Crown

The crown on this field is straight but runs diagiynacross the crop rows. The irrigated furrow
spacing is increased due to this angle. The sgatiould be recorded at the time the crown
survey is completed (fig. 2.1).

Title: SCSBA-F.DWG

S2 122 R22
(0+00)
] [

TRACT #2 FARM #2
FIELD #2 ACRES 29

(12+00)

This design is bosed on irrigating every other furrow.
The watered furrow spacing s 7.5 ft.

1300 Ft.

—~Dof
660 Ft

@ Well Flow 1200 GPM

PEAK USE PER DAY: Corn=0.32", Milo=0.28", Soybeans=0.26", Cotton=0.28"

SET #| ACRES PUMPING | TOTAL WATER | EST SYSTEM |EST. NET WATER

IRRIGATED | TME (HR)| APPLIED (IN) EFFICIENCY  |APPLIED (IN) U.S. DEPARTMENT OF AGRICULTURE

NATURAL RESOURCES CONSERVATION SERVICE
Dote Date

Designed

These are starting recommendations, adjustments may be needed. Checked of

NOTE: To edit entered title block text. use DDATTE and select the text.

Figure 2.1 — Example 2 Field Dimensions

Station Rod Elevation Comments
0+00 6.00 10.00 First Watered Furrow
1+00 6.00 10.00 Pipe is diagonal to the rows.
2+00 6.00 10.00 Watered Furrow spacing is 7.5 ft.
3+00 6.00 10.00
4+00 6.05 9.95
5+00 6.10 9.90
6+00 6.15 9.85
7+00 6.20 9.80
8+00 6.35 9.65
9+00 6.50 9.50
10+00 6.33 9.67
11+00 6.16 9.84
12+00 6.00 10.00 Last Watered Furrow

Figure 2.2 - Example 2 Crown Profile Survey
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Appendix C: Example 2 Design with Diagonal Crown 33

STEP 1 The survey rod readings were converted to elevatidnter the Information and
Design data then the Station and Elevation dathemata Input Grid. You know that at the
well the furrow length is 1300 ft. and at the lmsgated row the length is 660 ft. Therefore, you
only need to enter 1300 in the Furrow Length colwanstation (0+00) and 660 at station
(12+00). NOTE: Once you have finished entering the data in theracolumns, the program
will automatically fill in the rest of the furrowehgths). Fill in the data for Distance Between
Holes, Pipe Diameter (see Rule of Thumb 1) and Badeneter. Remember that the value in
each column can be repeated by using the Enter\Wéen finished, click on Interpolate Furrow
Length and Calculate Elevations (fig. 2.3).

'-:3; PHAUCET Computer Selected Hole Design

File Edit Design Typeof Pipe Crown Profile  Soils and Furrow Rocommendation Editor— Help

D|@|n| §|§|§|%||ﬁ| Total Acres =399
Mame: | GPM: [12op  Location |
Date:  |n3-30-2014 Target Head (] |2 Enter Rod Readings or Elevations (R orEL |
| j | }é.verage Furrow Flow = 7.2

|nterpolate Furrow Length and Calculate Elevations |

12.00 1
100 10.00 7HO| 1200 5/8 1 10 7
200 10.00 7500 1200 5/8 1 10 37
300 10.00 7500 1200 5/8 1 10 37
400 3.95 7500 1200 5/8 1 10 37
500 3.90 7500 1200 5/8 1 10 37
GO0 3.85 7500 1200 5/8 1 10 37
700 3.80 7500 1200 5/8 1 10 317
800 3.65 7500 1200 5/8 1 10 317
300 3.50 7500 1200 5/8 1 10 317
1000 967 7500 1200 5/8 1 10 317
1100 9.84 7500 1200 5/8 1 10 317
1200 10.00 7500 1200 5/8 1 10 317

Figure 2.3 — Example 2 Data Input Grid
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Appendix C: Example 2 Design with Diagonal Crown 34

STEP 2 Select Computer Hole Selection design from the @resienu (fig. 2.4).

% PHAUCET Compute

d/Hole

File Edt Design Typeof Pipe InputSereen (Crown Profile  Soils and Furrow Reommendation Edber  Help

nEEIEEEREE

Name: [
Dater [nz-21-2014

Total Acres =271

GPM Location Gross Applied [in] | Howrs | Daps
120 ‘ 05 51 2
Target Head [ft). Enter Rod Readings or Elevations (R or E; 1.0 10.2 4
! £ 15 15.3 E
| Recommended Fuiow Flow = 20 GPM )Avelage Furow Flow = 7.5 20 204 E]
30 307 [ 1.3

Mumnber

Re-Calculate

Complete
Design

TG Highest Head

0% 1.92

255 | Max Head Station

300 1]

o [ TowestFiead
E—

405

A03 | Low Head Station

600 [ 1200

s [ e Fuow Flow_

705 T am

743

803 | Min. Furmow Flow

300 g.27

L [ oo P

1005 1200

1103

1200

Figure 2.4 — Example 2 CSH Design
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Appendix C: Example 2 Design with Diagonal Crown 35

Print out the Summary design or the Hole Size Summa&oggle back to the Data Input Grid by
using the Window option on the menu bar. Entes tlata on the Data Input Grid. The twelve
13/16” holes at station (2+55) through (3+08) cdutdchanged to 3/4” without seriously
reducing system performance (fig. 2.5). To chahgeHole Diameter, press the + or — key.
Notice that the first and last occurrence of eaule Bize is listed on the Data Input Grid. All
crown profile stations must display a hole sizéherprogram can not calculate a design. For
example, on the CSH printout, the hole diametengha between station (7+35) and (7+36).

NOTE: the actual change in hole diameter will occuhatriext watered furrow (in this case 7.5
ft. past the (7+35) station). Insert the (7+3@}ish and enter 11/16” in the hole diameter
column.

2 PHAUCET

File Edit Design Type of Pipe Soils and Furrow Rocommendation Editor— Help

sl= = IR IEIE RIS

Mame: | GPM: 1200 Location |
Date:  [03-31-2014 Target Head (ft): [4 Enter Rod Readings or Elevations (R or E): |g
|A-:adia il ﬂ | Fecommended Furow Flow = 10 GPM

Interpolate Furrow Length and Calculate Elevations |

1] . 1300 [ . 1 .
100 10.00 1247 2h00 1200 34 1 10 7.50
200 10.00 1134 2500 1200 344 1 10 7.40
300 10.00 1141 2500 12.00 344 1 10 7.80
400 995 1088 7h00 12.00 3/4 1 10 7.50
500 390 1035 2500 1200 344 1 10 7.40
GO0 3.86 382 2500 1200 344 1 10 7.50
700 330 323 700 12.00 34 1 10 7.50
735 375 910 200 1200 34 1 10 7.50
736 375 303 2500 1200 11416 1 10 7.80
200 365 876 700 12.00 11116 1 10 7.50
300 3.50 823 200 1200 1116 1 10 7.50

1000 367 770 2500 1200 11116 1 10 7.80
1100 3.24 17 w00 12.00 11116 1 10 7.50
1200 10.00 EE0 2h00 1200 11418 1 10 7.50

Figure 2.5 — Example 2 Revised Data Input Grid
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Appendix C: Example 2 Design with Diagonal Crown 36

Recalculate as a Planned Field Design (fig. 2N@tice that the first 11/16” hole occurs at the
(7+43) rather than (7+36) as entered on the Inpiat. GThe reason for this is the 7.5 ft. watered
furrow spacing.

% PHAUCET Planned Design

File Edt Design TypeofPips InputSereen Crown Profile  Soils and Furrow Reommendation Editor — Help

sl == EE A Total Acres = 271
Neme: [ GPM: [120p  Lacation Gross fippliod (n] | Howrs | Daps

| 05 51 2

Dater  [p3-31-2014 Target Head [ft): [1 Enter Rod Readings or Elevations (R or E): [g 1.0 10.2 4

15 153 B

‘Acad\a Sil j | Recommended Furiow Flow = 10 GPM )Avelage Furrow Flow = 7.5 20 04 | 9
30 07| 1.3

Distribution Uniformity = 94

St pe Stations Hole Diameter Number of Holes
( Diame 0-735 374 93
743-1200 11416 E2
0 12 7.50
Highest Head
8 12 750 e

12 7.50

12 7.50 | Max Head Station
12 750 | 0

1; ;gg Lowest Head

12 7.50 | Low Head Station
12 7.50 | 1200

7.50
]Ig ] tdax. Furmow Flow

H ] 1004
12 750 | Min. Furrow Flow

105 12 75| 53
113 1z 750

Calculated GPM
120 12 750 1200

128
135
142
150
158
165
173
130

Figure 2.6 — Example 2 Planned Field Design

12 7.50

This design provides good distribution uniformitydehead is considered safe for 7 mil 12 inch
layflat pipe (see Rule of Thumb 2 and 8). Thedwrflow rate is adequate for a silt loam or
loam soil (see Rule of Thumb 7).

STEP 3 Save the design, then print out the Summary padéhenhole size summary. If you
would like to evaluate other design options, retiorthe Input Data Grid and adjust as needed.
Check pipe pressure after each design calculation.

To determine if a Constant Slope Design (CSD) aal3Blope Design (DSD) is practical for this
field, use one hole size for the entire deliveyepand select CSD or DSD from the design
menu. If distribution uniformity or head pressigaot acceptable, try a different hole size. If
the Crown Elevation Difference is greater thanfi..B may be difficult for the producer to
maintain the design grade. If the program is uméblcalculate a CSD, an error message will be
displayed. Click on OK and adjust the hole angipe size in the Data Input Grid. Recalculate
as a CSD.

The recommended slope value is expressed as amaperul00 ft. For example: If the
recommended slope is 0.1 per 100 ft. multiply thismber by the number of 100 ft. stations in
the crown (1200 ft. crown would be 12). Then satttthis amount from the (0+00) station
elevation (10.0 —-1.2 = 8.8). When the correct Ismte is entered for all watered furrows,
recalculate as a Planned Field Design and revie peessure. Save the design using a
different name than the first design or the fildl e over written.
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STEP 4 See (fig. 2.7) for an example plan view of thediel

Title:  SCSBA-F.DWG

1300 Ft.

3/4 Inch Holes
98 Furrows ‘

%

Set 1

11/16 Inch Holes
62 Furrows

S2 122 R22

&

TRACT #2
FIELD #2

FARM #2
ACRES 29

660 Ft.

PEAK USE PER DAY: Corn=0.32", Milo=0.28", Soybeans=0.26", Cotton=0.28"

This design s based on irrigating every other furrow.
The watered furrow spacing is 7.5 ft

@ Well Flow 1200 GPM

-— 12 Inch 7 Mil Layflat Pipe

FLENME

SET #| ACRES PUMPING | TOTAL WATER | EST. SYSTEM [EST. NET WATER
IRRIGATED | TIME (HR)| APPLIED (IN) | EFFICIENCY | APPLIED (IN) U.S. DHPARTMENT OF AGRICULTURE
] 29 60 147 58% 0 NATURAL RESOURC}Ei CONSERVATION SERVIEi
pesna Avproved by
e
Drown
e
Troced E‘nw Drawing No.
These are starting recommendations, adjustments may be needed. Checked o]

NOTE: To edit entered title block text, use DDATTE ond select the text.

Figure 2.7 — Example 2 Plan View
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Example 3: Design with Intermittent Watered Furrows

This field has loam soils and intermittent watei@dows (fig. 32). The delivery pipe begins at
the (0+00) station and runs east. The last wateireow in the first reach occurs at station
(5+00). The pipeline turns south (no irrigateddws) for 200 feet then turns east for two
hundred feet. The second reach of irrigated fusrbegins at station (7+00) and ends at station
(9+00). The pipe turns north (non-irrigated fure)wand then turns east again at station (11+00).
The third reach of irrigated furrows begins atista(11+00) and ends at the north east corner of
the field at station (16+00). The crown profilexsy (fig. 3.1) must include a similar
description or the design will not be accurate.

Title; SCSBA-F.DWG
S3 T3 R33
(0+00) (5+00) (11+00) (16+00) @
= ]
(9+00)
TRACT # 3 FARM # 3
(7+00)
FIELD # 3 ACRES 31

1200 Ft,

@ Well Flow 1700 GPM

——= 15 Inch 7 Mil Layflat Pipe

PEAK USE PER DAY:

Corn=0.32", Milo=0.28", Soybeans=0.26", Cotton=0.28"

SET #] ACRES
IRRIGATED

PUMPING
TIME (HR)| APPLIED

TOTAL WATER

EST. SYSTEM
(IN) | EFFICIENCY

EST. NET WATER

APPLIED (IN) U.S. DEPARTMENT OF AGRICULTURE

NATURAL RESOURCHS CONSERVATION SHRVICE

Date Dote

Approved by

Designed
Title

Drawn

Troced Sheet[Draving No.

FILENAME.

These are storting recommendations, adjustments may be needed.

Checked of

NOTE: To edit entered title block text, use DDATTE ond select the text.

Figure 3.1 - Example 3 Field Dimensions
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Station Rod Elevation Comments
0+00 5.60 10.00 First irrigated furrow
1+00 5.80 9.80 Row spacing is 38 inches, alt. Furrows irrigated
2+00 5.80 9.80 irrigated
3+00 5.80 9.80
4+00 5.70 9.90
5+00 5.60 10.00 Last irrigated furrow turn south
6+00 5.80 9.80
7+00 6.00 9.60 First irrigated row, turn east
8+00 6.00 9.60
9+00 5.90 9.70 Last irrigated row, turn north
10+00 5.80 9.80
11+00 5.80 9.80 First irrigated row, turn east
12+00 5.80 9.80
13+00 5.80 9.80
14+00 6.00 9.60
15+00 6.00 9.60
16+00 6.00 9.60 Last irrigated row

Figure 3.2 — Example 3 Crown Profile Survey

This field has four reaches in the delivery pifide first and last profile stations where any
change in a field feature occurs must be descuabpéke design will not be accurate.

If the layflat pipe is to be installed diagonatte irrigated rows for more than 50 ft., the wadlere
furrow spacing increases. This change in spadiogld be measured and recorded on the
survey. If the survey included more than one heaglmstrument, elevations should be used for
the design or the rod readings must be adjusteativelto the first H.I.

NOTE: This system will require more than one roll offlat pipe due to the crown length. If a
different type of pipe (size or mil) will be usealfinish the field, this must be entered on the

Data Input Grid or the pressure calculations woll be accurate. It is not unusual for a producer

to finish a field with a smaller, less expensivpayf layflat pipe.
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Appendix C: Example 3 Design with Intermittent Watered Furrows - 40

STEP I Type in the field data. To mark the change frongated to non-irrigated two stations
must be entered. For example, the first reachefielivery pipe ends at station (5+00),

therefore station (5+01) is the start of the neig@ting section of the pipe. Both of these
stations must be put into the grid to show thanglea When finished, the Data Input Grid

should look like (fig. 3.3).

% PHAUCET

File Edt Design Twpeof Pipe Soils and Furrow Rcommendation Editar

sEEIREIEIEEEL

M arme: |

[Drate:

[03-31-2014

Help

GPM: (1700 Lacation |

Target Head () [1.0 Enter Rod Readings or Elevations (R ar E). |E

|nterpolate Furrow Length and Calculate Elevations |

15.00 1 3176.30
100 9.80 1200 E.30| 1500 5/8 1 1a 3176.30
200 3.80 1200 E30] 1500 5/4 1 1a 3.176.30
200 3.80 1200 E.30] 1500 5/ 1 10 3176.30
400 9.90 1200 E.30| 1500 5/8 1 1a 3176.30
500 10.00 1200 E.30] 1500 5/ 1 10 3176.30
501 10.00 15.00 10 3176.30
£00 9.80 15.00 10 3176.30
700 3.60 15.00 10 3176.30
701 9.60 1000 E.30| 1500 5/8 1 1a 3176.30
200 3.60 1000 E.30] 1500 5/ 1 10 3176.30
300 3.70 1000 B30 1500 5/8 1 10 3176.30
901 9.70 15.00 10 3176.30
1000 3.80 15.00 10 3176.30
1100 9.80 15.00 1a 3176.30
1101 3.80 1200 E.30] 1500 5/ 1 10 3176.30
1200 3.80 1200 B30 1500 5/8 1 10 3176.30
1300 9.80 1200 E.30| 1500 5.8 1 10 3176.30
1400 3.60 1200 E.30] 1500 5/ 1 10 3176.30
1500 9.60 1200 E.30| 1500 5/8 1 1a 3176.30
1600 3.60 1200 E.30] 1500 5/ 1 10 £.30

Figure 3.3 — Example 3 Input Screen
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STEP 2 Select Computer Hole Selection from the design ménarease the target head to 1.4
in order to reduce the number of recommended hoés shen hit recalculate (fig. 3.4). When
using CSH, the Target Head should be adjusted dpwn to determine the most practical
design. Check Highest Head after each design lediloa to make sure it is within the
acceptable range for the mil thickness being uBedie(of Thumb 2).

% PHAUCET Computer Selected Hole Design.

Fle Edit Design Typeof Pipe Input Screen  Crown Profle  Seils and Furrow Reammendation Edir — Help

NI == RS Total Acres = 32.2
Name GPM. Location Gross Appied (in] | Hours | Days
1700 ] L
Date: [o331- Target Head i) Enter Fiod Readings or Elevalions [R o E) 6
03312014 1.4 e =5
O - | | iverae Fuiow Flow = 8.9 72
257 | 11

Statiors Hole Diameter Number of Holes
0-271 4 44

277438

Highest Head 701 -707
- a— 714-838
1101 -1533

X | Max Head Station
200 . 630 [ 10

Lowest Head
s

| Low Head Station
1236

gss ggg Mazx Furiow Flow

3 oD Fon
200 630 s

200 530 | [ Hin. Furow Flow
200 6.30 [ 704

6.30
;gg B30 Calculated GPM
3 1700

]

P e T M M T T

151

Status 3/31/2m4 1:26 PM

74 start EroMEBEPES Z 7 |k | B PrUCET Manual 201, %3 PHAUCET Computer.

Figure 3.4 — Example 3 CSH Design

The 3/4 inch hole described at station (8+90) &®6) should be ignored since it is for a low

number of furrows. The 13/16 inch hole at sta{ibh+01) continued to the end of the pipeline
(station 16+00). Print out the Summary Design antlfe Hole Size Summary. Toggle back to
the Data Input Grid and enter the data. Recalewdata Planned Field Design (fig. 3.5).
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'".‘;. PHAUCET Computer Selected Hole Design

File Edit Design Typeof Pipe Input Screen Crown Profile  Soils and Furrow Rcommendation Editor — Help

I EIREEEEE

Mame:

Date:  [03-21-2014
I -

Total Acres = 32.2

GPM: Location Gross Applied fin.] | Hours | Days
170 | 08 43 2
Target Head (ft [1.4 Enter Rod Readings or Elevations (R or E): [E 10 46 4
18 129 5
| peverage Fumow Flow = 8.9 20 72 |7
an 257 | 11

Re-LCalculate

Camplete
Design

D = H\ghTs; TH cad

3 ] :

13 .30 | Max Head Station

= A 0

" I a—

] .30 | Low Head Station

= tan || 29

23 g:g Ma. Furrow Flow
.

2 5 1036

a2 .30 [ Min. Furrow Flaw

= tan || 704

19051 g:g Calculated GPM

mr =5 1700

K ]

120 630

126 ]

132 530

134 ]

45 530

151 530 =

Figure 3.5 — Example 3 Planned Design

This is a portion of the Summary printout. The iBkh holes began at station (0+00) and the
13/16 inch holes shown at station (11+01) continoettie end of the system. This plan
provides high distribution uniformity and the heaaonsidered safe for 7 mil layflat pipe (Rule

of Thumb 8 and 2).

STEP 3 Save the file and print the Design Summary andHible Size Summary.
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STEP 4 A design plan view will help avoid confusion wherstalling this type of system (fig.

3.6).

Title: SCSBA-F.DWG

(0+00)

(5+00)

\

@

3/4" Holes
58 Furrows

1200 Ft.

(11+00)

\

(16+00)

\

13/16" 13/16" Holes
80 Furrows
o5 (9+00)
Furrows
(7+00)
11/18" Holes
32 Furrows
Set 1

PEAK USE PER DAY:

Corn=0.32", Milo=0.28", Soybeans=0.26", Cotton=0.28"

S3 T3 R33

<]
TRACT # 3
FIELD # 3

FARM # 3
ACRES 31

This design is besed on irrigating every other
furrow ond o 38 inch row spacing.

Flow 1700 GFM

@ Well

15 Inch 7 Mil Layflat Pipe

SET #| ACRES

PUMPING
IRRIGATED | TIME (HR)| APPLIED (IN)

TOTAL WATER

EST. SYSTEM
EFFICIENCY

EST. NET WATER
APPLIED (IN)

1 30.9

12 1.43

70%

1.0

U.S. DEPARTMENT OF AGRICULTURE

NATURAL RESOURCES CONSERVATION SERVICE

These are starting recommendations, odjustments may be needed.

Date
Designed Approved by

e
orown
Title

Dote

Traced Drowing No

Checked

NOTE: To edit entered title block text, use DDATTE ond select the text.

Figure 3.6 — Example 3 Plan View
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Example 4: Design with Multiple Irrigation Sets

This field has uneven row lengths and will be imted in two sets due to the loamy soil type and
low pump flow (fig. 4.1 and 4.2). A quality desighould divide a field to provide an adequate
furrow flow rate according to furrow lengths andl $gpes (see Rule of Thumb 7). For this
example, we will divide the area of the field imteo equal sets. On a field with uneven row
lengths, it is a little more difficult to find theenter of the acreage. An automatic feature (Field
Area Calculator) within the program will help dieidhe field into equal sets.

Title: SCSBA-F.DWG

T R

TRACT # 4 FARM # 4
i FIELD # 4 ACRES 30
[
S
n
i
o
8
B
®%] @ Well Flow 1000 GPM
N

(0+00) (13+00)

PEAK USE PER DAY: Corn=0.32", Milo=0.28", Soybeans=0.26", Cotton=0.28"

SET #| ACRES PUMPING | TOTAL WATER | EST. SYSTEM |EST. NET WATER

IRRIGATED | TIME (HR)| APPLIED (IN) | EFFICIENCY |APPLIED (IN) U.S. DEPARTMENT OF AGRICULTURE

NATURAL RESOURCES CONSERVATION SERVICE
Bata Bate

rrrrr

These are storting recommendotions, adjustments may be needed.  |checkes

NOTE: To edit entered title block text, use DDATTE and select the text,

Figure 4.1 - Example 4 Field Dimensions

Station Rod Elevation Comments
0+00 5.60 10.00 First irrigated furrow

1+00 5.80 9.80 Row spacing is 38 inches

2+00 6.00 9.60 Irrigate every other furrow

3+00 6.00 9.60

4+00 5.80 9.80

5+00 5.80 9.80

6+00 5.40 10.20

7+00 5.40 10.20

8+00 5.40 10.20

9+00 5.40 10.20

10+00 5.35 10.25

11+00 5.30 10.30

12+00 5.25 10.35

13+00 5.20 10.40 Last irrigated furrow

Figure 4.2 — Example 4 Crown Profile Survey
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STEP I The first objective is to locate the crown proSkation that will separate the field into
two equal setsNOTE: Head pressure and distribution uniformity areingiortant at this

point. The actual design for both sets will begimen the first objective is completed. The Field
Area Calculator can be used to find the area ireigdydy any part of a system. To use the
Calculator, type the crown profile survey (withrowv lengths) into the Data Input Grid (fig.

4.3).

= PHAUCET|

File Edit Design Typeof Pipe Soils and Furrow Roommendation Editor Help

NEEIREIEERIEL

Mame: | GPM: 1000 Lacation |
Date:  [o3.31-2014 Target Head [ft): [1 o Erter Rod Readings or Elevations [R or EL [E

| =......Inleru.olate.l-.J..ur.uw..LenElth.and.J_aIc:uIaLa.tlav.atlnns.....,=I

.00 . . 1 )
100 9.80 1262 £.30| 1200 5/8 1 10 £.30
200 9.60 1224 6330|1200 /8 1 10 £.30
300 3.60 1186 6.30) 1200 5/8 1 10 £.30
400 5.80 1148 £.30| 1200 b8 1 10 £.30
00 9.80 1110 6.30) 1200 /8 1 10 6.30
00 10.20 1072 6330|1200 /8 1 10 £.30
700 10.20 1034 £.30| 1200 b8 1 10 £.30
200 10.20 996 £.30| 1200 5/8 1 10 £.30
300 10.20 953 6330|1200 /8 1 10 6.30
1000 10.25 520 6.30) 1200 5/8 1 10 £.30
1100 10.30 882 £.30| 1200 b8 1 10 £.30
1200 10.35 o244 £.30| 1200 5/8 1 10 £.30
1300 10.40 200 6330|1200 /8 1 10 £.30

Figure 4.3 — Example 4 Data Input Grid
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Select any design option and toggle to the complesggn screen. Position the cursor at (0+00)
in the Station column. Click, hold and drag theusedown the column to find the station that
displays fifty percent of the total field acreagehe Selected (measured) acres are displayed in
blue on the upper right part of the design scréign4.4).

"% PHAUCET Computer Selected Hole Design

File Edit Design Typeof Pipe InputScreen Crown Profile  Soils and Furrow Reommendation Editar  Help

0 ‘E";|E‘ §|§‘é| I |‘E|| Total Acres = 31.4

Meme: [ GEM: Location Gross Applied (in] | Howrs [ Daps
1000 ‘ 05 AN
Dater  [03-31-2014 Target Head [ft): (1.0 Erter Rod Readings or Elevations (R ar E): [E ‘1| g ;‘g g
‘ ﬂ | )Avelage Furrow Flow = 48 20 284 | 1.2
30 427 | 1.8

| ReCalulae |
’7 Statios [l Hole Dicmeter [ Number of Holes
.;. '- T R
S | 76 | 60g | 168 Tz | g0 | 1|10 i :
2T I B T | ge0 | 1 [10] 1z L Highest Head pi4-1298
56 | 78| 506 | 167 6 | ae0 | 1 [10] 1z B
56 | 79 | 506 | 157 T3 | @0 | 1 (10| 1z B30 | [ Max Head Station
56 | 80 | 505 | 168 1 [ a0 | 1 [10] 1z BE]
ET I T Mg | ez | 1 (10| 1z 50| e
56 | 82 | 4% | 18 M6 [ as4 | 1 [10] 1z S |
56 | 83 | 441 | 148 T4 | ez | 1 (10| 1z 530
56 | 84 | 487 | 146 Tm | 883 | 1 [10] 1z 530 | [ Tom Fiead Siaton
96 | @5 | a8 | 142 033 | swe | 1 (10| 12 EE | F
56 | 86 | 475 | 1.3 103 | s | 1 [10] 1z 50| i oo o
96 | a7 | 72 | 1% 034 | s | 1 (10| 12 530 -Furo
56 | 88 | 467 | 1.3 o3 | 999 | 1 [10] 1z B
96 | 89 | 462 | 1a | a2 | 1oes | oz | 1 [10] 12 £30 | [ W FurowFiom
558 | a0 | 563 | 1.8 087 | 1004 |1 [10] 1z R || 355
s | & | ser | 1% ioss | ooy | 1 [10| 1z 830
55 | sz | &a | 1.2 oe2 | 1003 | 1 |10 12 K] %
55 | 83 | 643 | 148 [ 140 | s | Wiz | 1[0 1z 530
588 | 58 | 96 | 63 | 116 | 108 | 1077 | 1014 | 1 [0 12 B
faz | 5/ | o | ma0 | 143 | 1os | iovs | 10i7 | 1 [0 1z B
593 | 5@ | 9% | 624 | 110 | 108 | 1073 | 1013 | 1 [0 12 B
G5 | 5/ | a7 | 621 | 108 | ios | 1070 | 1nz0 | 1 [0 1z B
811 | 58 | 9 | 520 | 1.03 | 108 | 108 | 100 | 1 [0 1z B
817 | 5/ | a3 | 620 | 108 | 106 | 106 | 1020 | 1 [0 1z B
524 | 5/ | 100 | 515 | 108 | 106 | 1063 | 1020 | 1 [0 12 Ra0

Figure 4.4 - Field Area Calculator

The field will be evenly divided if the west setges at the well and ends at station (5+73).
Print out the complete report. This will providerow lengths and elevations needed for the
actual designs. This file is of no further use dods not need to be saved.
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STEP 2 Select File New to restart the program and begnabst (set 1) design. Fill in the
identification and pump flow information. Typesnrvey data for stations (0+00) to (5+73)
from the Field Area Calculator Complete printout.

STEP 3 Select Computer Hole Selection from the design n{égu4.5).

-l NRCS-USDA Computer Selected Hole Design
File Edit Defaults Design Type of Pipe Window Help

D|S|E| & #|5@) Total Acres = 14.9
Name: IExampIe Ay GPM: |1nnn Location [Farm # 4 Tract 4 FId. 4'West Set

Date: Im.ga-ggm TargetHead:I1_g Enter Fod Readings or Elevations (Ror E): IE
Re-Calculate

: 1 7 Highest Head
1m 778 11.44 1.37 98 1262 9.80 1 7 12 — 144
202 778 11.74 1.44 1.04 1223 9.60 1 7 12
302 778 11.43 1.37 1.05 1185 9.60 1 7 12 Max Head Station
403 778 10.43 1.14 99 1147 9.80 1 7 12 202
504 778 10.28 111 1.01 1108 9.82 1 7 12 EET—
561 15416 9.99 79 1.00 1087 1013 1 7 12
567 15416 9.78 76 98 1084 1017 1 7 12 76

Low Head Station
567

ha. Furrawe Flow
11.74

tin. Furraw Flow
8.9

Calculated GPM
1000

Figure 4.5 - Example 4 West CSH Design Screen

PHAUCET 2012 version 8.2.20 revised 4/16/2014



Appendix C: Example 4 Design with Multiple Irrigation Sets - 48

Toggle back to the Input Grid and change the hiale @n the Data Input Grid to 7/8 inch for all
furrows and select the Planned Field Design optibimis is a good quality design but notice that
the Highest Head pressure is well below 2.0 f&#tange the hole size to 13/16 inch for all
furrows and recalculate. This improves Distribntidniformity and head pressure is still safe
for 7 mil layflat pipe (Rule of Thumb 8 and 2) (fi4.6.)

7} NRCS-USDA Planned Design
File Edit Defaults Design Type of Pipe Window Help

D= & @@ Total Acres = 14.9

Mame: IExampIe A GPM: |1 [ilili Location |Farm # 4 Tract 4 Fld. 4 West Set

Date: Im.gg.ggm Target Head:|1 kil Enter Rod Readings or Elevations (R or E): IE
Fe-Calculate

! i Highest Head
101 13/16 11.34 1.81 97 1262 9.80 1 7 12 — 188
202 13/16 1157 1.88 1.03 1223 9.60 1 7 12
302 13/16 11.33 1.81 1.04 1185 9.60 1 7 12 ax Head Station
403 13/16 10.58 158 1.00 1147 9.80 1 7 12 202
504 13/16 10.47 154 1.03 1108 9.82 1 7 12 PEpTw——
567 13/16 9.22 1.20 92 1084 1017 1 7 12

1.20

Low Head Station
567

e, Furrow Flow
1157

in. Furrow Flow
9.22

Calculated GPM
1000

Figure 4.6 — Example 4 West Planned Field Design
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STEP 4 Save the west (set 1) design and print out thgaesimmary.

STEP 5 To begin the east (set 2) design, select File Neiwfiél in the identification and pump
flow information. Use the furrow length and elaeatdata from the Complete printout of the
Field Area Calculator file to enter data for theinlength of the crown profileNOTE: Only
the station, elevation and pipe information is regkdntil you reach station (5+73). Enter the
first hole size at station (5+73). DO N@fter a hole size for any station before (5+73her
design will not be accurate (fig. 4.7).

)} PHAUCET NRCS-USDA Input Screen
File Edit Defaults Design Type of Pipe Window Help
D@ S| & |5|@)
Marme: |Examp\e 4 East GPM: |1 noo Location |Farm #4 Tract 4 Fld. 4 East Set
Data: Igg_gg_ggm Target Head'l1 i Enter Rod Readings or Elewvations (R or E): IE

Interpolate Furraw Length and Calculate Elevations

7

1 3.80 12.00 7
202 9.60 12.00 7
302 9.60 12.00 7
403 9.80 12.00 7
504 9.82 12.00 7
573 10.09 1oaz2 £.30 12.00 5/8 1 7
E05 10.20 1070 6.3 12.00 5/8 1 7
706 10.20 1032 6.3 12.00 5/8 1 7
500 10.20 996 6.3 12.00 5/8 1 7
a0 10.20 958 6.3 12.00 5/4 1 7
102 10.25 918 6.3 12.00 5/8 1 7
1103 10.30 381 6.3 12.00 5/8 1 7
1203 10.35 843 6.3 12.00 5/8 1 7
1298 10.40 801 6.3 12.00 5/8 1 7

K2

Figure 4.7 — Example 4 East Data Input Grid
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STEP 6 Select Computer Hole Selection from the design mérhe calculated design
provides good distribution uniformity but the Higldlead is 2.99 ft. (fig. 4.8).

-l NRCS-USDA Computer Selected Hole Design
File Edit Defaults Design Type of Pipe Window Help

D= & &= Total Acres = 15.1

GPM: |1nnn Location [Farm #4 Tract 4 Fld. 4 East Set

Date: Im.gg.ggm Target Head:|1 ki Enter Rod Readings or Elevations (R or E):

|

Fe-Calculate

Flowe
Ratio

Highest Head

101 297 9.0 12 X

202 254 96D 12

302 271 96D 12 Max Head Station
403 228 I 12 0

504 204 962 12

Lowest Head

573 13/16 10.70 1.61 1.08 1052 10.09

579 1316 | 1058 | 158 | 107 | 1080 | 10.10 B 78
B11 13716 | 1005 | 14z | 103 | 1068 | 10.20 L ow Head Station |
71z 13716 543 | 125 | 100 | 1030 | 10.20 iE g

806 13/16 5.99 1.14 .99 994 10.20
907 13/16 .66 1.086 .99 956 10.20
1008 13/16 3.25 .96 .99 917 10.25
1109 13/16 7.92 .88 .99 8749 10.30
1203 13/16 767 83 1.00 843 10.35

12 tdaoe Furrc Flow
12 10.70

tin. Furrow Flow

L] RN ] RN ] N R e [N ) S RN ] N ] N )
ra

1209 13/16 765 83 1.00 840 10.35 12 743
1295 13/16 752 .78 1.02 a1 10.40 12 Calculated GPM
1aoo

|

Figure 4.8 CSH Design

This is excessive for 12 inch 7 mil pipe (Rule dfimb 2). The producer could use this design
with 12 inch 10 mil pipe or the system could beesigned using 15 inch layflat pipe. Increasing
the pipe size will usually lower head pressurer this example, toggle back to the Input screen
and change the pipe size to 15 inch 7 mil pipeHerentire crown. NOTE: EXxcessive pressure
on this particular system is due to the increassamation at the end of the crown).

Select Computer Hole Selection from the design mérhe Highest Head is still excessive, so
the Target Head should be reduced to 0.8 and ag&unt the CSH design option (fig. 4.9).
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-l NRCS-USDA Computer Selected Hole Design
File Edit Defaults Design Type of Pipe Window Help

D= & &= Total Acres = 15.1

Mame: IExampIe 4 East GPM: |1 ono Location [Farm #4 Tract 4 Fid. 4 East Set

Date: Im.gg.ggm Target Head:lg_g Enter Rod Readings or Elevations (R or E): IE

Furrow

[ qth . _ -
/ 2 Summary

7 Highest Head
101 177 3.80 7 15 7w
202 1.80 360 7 15
302 1.82 9.60 7 15 tax Head Station
403 154 3.80 7 15 202
504 1.45 382 7 15
573 778 1036 | 112 | 105 | 1082 | 10.09 1 7| 15 LowestHead
574 7/8 1024 | 110 | 104 | 1080 1011 1 7 15 B4
B11 7/8 371 EE 100 | 1068 10.20 1 7 15 [ Low Head Station |
712 7/8 3.42 53 100 | 1030 10.20 1 7 15 — qzmm
E 7/8 3.z22 EE 102 | 994 10.20 1 7 15
a07 7/8 a.07 EG 104 | 956 10.20 1 7 15 P, Purrow Flow
1008 78 871 0 1.04 a7 10.25 1 7 15 10.38
1108 7/8 .39 74 105 | &9 10.30 1 7 15 Y=o
1134 13/16 717 72 50 864 1032 1 7 15 —
1203 13/16 £.99 54 a1 843 10.35 1 7 15
1208 13/16 697 B a1 840 10.35 1 7 15 Calculated GPM
1298 13/16 683 54 52 801 10.40 1 7 15 1000

M|

Figure 4.9 — Example 4 East Planned Field Design

The CSH indicates a 7/8” and 13/16” hole gives Hgstribution Uniformity and pressure is
safe for 7 mil 15 inch layflat pipe (fig. 4.9).

Notice that the flow ratio for the lower part oktfi/8” hole sizes is slightly high. To see if an
adjustment will improve the design, toggle to thput Grid and reduce the hole size for stations
(9+07) through (11+09) to 13/16”. Recalculate &amned Design (fig. 4.10)
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7} NRCS-USDA Planned Design
File Edit Defaults Design Type of Pipe Window Help

D= & &= Total Acres = 15.1

GPM: |1nnn Location [Farm #4 Tract 4 Fid. 4 East Set

Date: Im.gg.ggm Target Head:lg_g Enter Rod Readings or Elevations (R or E): IE

Fe-Calculate

7 Highest Head
101 185 3.80 7 15 T
202 187 360 7 15
302 1.89 9.60 7 15 tax Head Station
403 162 3.80 7 15 202
504 152 382 7 15
573 778 070 | 120 | 108 | 1082 | 10.09 1 7| 15 LowestHead
574 7/8 1058 | 117 | 107 | 1080 1011 1 7 15 72
B11 7/8 1007 | 106 | 103 | 1068 10.20 1 7 15 [ Low Head Station |
712 7/8 379 100 | 104 | 1030 10.20 1 7 15 — qzmm
E 7/8 351 a7 106 | 994 10.20 1 7 15
301 7/8 3.49 54 108 | 958 10.20 1 7 15 P, Purrow Flow
an7 13/16 816 84 84 956 10.20 1 7 15 10.70
1008 13/16 787 a7 54 317 10.25 1 7 15 Y=o
1108 13/16 761 82 95 g7d 10.30 1 7 15 -
1140 13/16 751 79 95 867 1032 1 7 15
1203 13/16 737 77 96 843 10.35 1 7 15 Calculated GPM
1208 13/16 736 76 96 840 10.35 1 7 15 1000
1298 13/16 723 72 a7 801 10.40 1 7 15

M|

Figure 4.10 - Example 4 East Planned Design

This increases distribution uniformity and pressareelow 2.0 ft. This adjustment improved
the design.

STEP 7 Save the east (set 2) design and print out thgul&immary and hole summary.
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STEP 8 A plan view of any system must clearly describedize and mil thickness of layflat
pipe used in the design (fig. 4.11). Color hassproto be an effective label for layflat pipe. To
avoid confusion between systems, the designer dhmd consistent labels for all plan views.

.

Title;  SCSBA-F.DWG

TRACT # 4 FARM # 4
Set 1 FIELD # 4 ACRES 30
Set 2
e fiel oted in © equal sets {o
increase th flow rate.
12 inch 7 mil pipe is used for set 1 and 15 inch 7
mil pipe is used for set 2.
13/16" Holes
91 Furrows
7/8" Hales ‘ 13/168" Holes
53 Furrows 63 Furrows @ Well Flow 1000 GPM

573 Ft. Ny
@ 12 inch 7 mil Layflat Pipe.

15 Inch 7 mil Loyflat Pipe.

PEAK USE PER DAY: Corn=0.32", Milo=0.28", Soybeans=0.26", Cotton=0.28"

SET #| ACRES PUMPING | TOTAL WATER | EST. SYSTEM |EST. NET WATER
IRRIGATED | TIME (HR)| APPLIED (IN) EFFICIENCY APPLIED (IN) U.S. DEPARTMENT OF AGRICULTURE
1 & 2|15 per sel 12 por set 17 55% 1 NATURAL RESOURCE;iSCONSERVATION SERVICE
desigres______ [soprowaa oy
i
Drovn
E = —
These are starting recommendations, adjustments may be needed. Checked

NDTE: To edit entered title block text, use DDATTE and select the text.

Figure 4.11 — Example 4 Plan View

This plan view will allow the producer to locateethreak between sets by counting furrows or
by direct measurement. It is critical that thedqueer understand that the number of furrows
described is the number of IRRIGATED furrows. hétsystem is designed to irrigate EVERY
OTHER furrow, he would double this amount to fihé total number of rows from the well to
the start of the east set.
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