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Chapter 7

Farm Distribution Components Part 652
Irrigation Guide

Instructions for VFTWRS Data Sheet--NE-ENG-84

1. Fillin landowner/operator's name, address, phone number, and legal description. Is the
owner/operator interested in cost share?

2. Complete existing field/water supply information.

a.

e.

Is there an existing pit that will be filled in and be replaced by the VFTWRS?
This may effect decision on placement of the inlet.

Are there wetlands on the farm or near the site of the VFTWRS. If so, the
designer needs to insure the VFTWRS does not drain the wetland unless it is
part of a wetland/wildlife plan and approved by the appropriate regulatory
agencies.

List availability of electricity to the site or will electricity have to be installed.
List voltage and phase. Single phase, 110 volt, pumps are available.

Enter the information on water source delivery to the field. If information is
unknown or does not apply, leave spaces blank. List operating pressure for
pumped well system or delivery head for surface water supply if known. This
information will be used if the return flow is pumped back into the mainline.
Note if information is from a known measurement or estimated.

Enter critical field elevations for design purposes.

3. Complete the appropriate system layout information.

a.

4.
a.
b.
C.
NE7-58

Plot plan view and profile layout of VFTWRS and return pipeline. Note and
label the following: field(s) that water will be delivered to, field(s) from which
runoff is received along with well or water delivery point location, return
pipeline location and size, mainline location and size, VFTWRS location, and
other information as needed.

Complete information on where and how runoff tail water is to be used and
area to be irrigated. If VFTWRS will deliver to more than one location, make
entries and note the fields.

Complete return pipeline information. If more than one pipeline is used, show
all lines and document hydraulically most limiting case (requires the greatest
pressure for the given flow capacity). This information will be used to
determine pump size and horsepower requirements.

Complete the appropriate design elevation/information.

Top elevation should be set to insure that pump and motors do not become
inundated from rainstorm events (minimum 10-year flood event, 25-year flood
recommended). Document overflow, culvert, road, etc. elevation to show that
this criteria is being met.

Recommended location of bottom slots/mesh elevation is 0.5 to 1.0 feet lower
than field drain invert elevation. If there are other limitations, e.g. wetland
water surface requirement, set intake to maintain required water surface.

Compute VFTWRS bottom elevation.
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d. If irrigation erosion is expected, a silt trap may be needed. List silt trap bottom
elevation (if needed). A separate plan and/or design sheet may be needed to
document the layout of the excavated silt trap.
5. Document method used to determine VFTWRS pump capacity. If more than one

water source delivers water to the site simultaneously, an accumulative flow rate
should be used in determining the VFTWRS pump capacity. Minimum capacity
recommended for the VFTWRS is 300 gpm.

Document inlet suction pipe size and wall thickness to be used.

Compute total dynamic head requirements for the proposed pump capacity.

a.

f.

Examples of minimum operating pressure at the return pipeline outlet would
include: pressure to operate outlet distribution system, e.g. gated pipe at the
design flow rate; pressure of mainline at return pipeline connection location (if
connected) with mainline flowing and normal flow rate pressure conditions; or
no pressure if the outlet free flows into a channel or structure open to the
atmosphere.

Friction loss and minor losses shall be computed from a design or analysis of
the return pipeline.

Elevation differences will be measured to the elevation of the center of the
pump. Elevation difference is positive (+) if uphill or negative (-) if downhill.

Vertical Suction Lift — elevation difference between the pump elevation and
low level water surface.

Friction and minor losses in pump column. See Charts “Suction Intake Pipe
Losses” behind these instructions.

Plot the required system hydraulic grade line on the pipe profile.

8. Compute Net Positive Suction Head Available (NPSH ayailable)-

¢ NPSH avaiaple is the pressure available at the pump suction to push the fluid into the
pump. For a water source below the pump, the NPSH ayailanie is €qual to the atmospheric
pressure minus static lift minus friction losses in the suction pipe minus the vapor
pressure of the water. NPSH ayailable IS dependent on the system layout and must always
be equal to or larger that the Net Positive Suction Head Required (NPSH required-)

¢ The NPSH (required is the loss from the suction connection to the point in the pump at
which energy is added, generally through the impeller vanes. It is determined by testing
and is dependent on pump design, pump size, and operating conditions. NPSH required
can be obtained from the pump characteristic curves.

a.

Determine atmospheric pressure for the given mean sea level elevation from
the charts.

Vertical suction lift, friction, and minor losses in the pump column same as
above.

Determine vapor pressure for the given water temperature. If temperature
unknown, use 75 degrees Fahrenheit.

Use factor of safety in determining NPSH ayailanle. Recommend 2 feet
minimum.
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10.

11.

12.

13.

Determine Net Positive Suction Head Required from the pump characteristic curves.
NPSH available Mmust always be equal to or larger than the Net Positive Suction Head
Required NPSH required- If NOt, select a different pump or inlet suction pipe until the
requirement is satisfied.

Compute brake horsepower for computed total dynamic head (TDH) for the required
flow rate.

a. Eff = pump efficiency times the drive efficiency. Use pump characteristic
curve to derive the pump efficiency. Attach copy of pump curve to
documentation. Assume direct drive connection from electric motor to pump
(100% drive efficiency).

b. If pump curve is unavailable, use a value between 65% to 75%. Compare
assumed efficiency to the manufacturer-supplied pump when pump curve is
obtained. See pages NE7-64 thru NE7-66 for Aermotor Pump Curves.

Compute motor horsepower requirement.

a. For electric motor sizes from 5 to 250 hp, the motor efficiencies vary from 83%
to 94%. If pump efficiency is unknown, use 88% motor efficiency.

b. Ensure that for the maximum probable flow rate, the rated motor horsepower
is not exceeded by the “computed” system required horsepower.

Appurtenances

a. Fill in needed appurtenances for the VFTWRS and/or return pipeline and/or

distribution system. Appurtenances needed and documented should include
pump and motor, pressure relief valve, combination valve, totalizing flow
measurement device, and others as needed.

Comments. This section is for any other comments that may be pertinent to the
project.

NE7-60 (210-VI-NEH-IG, Amend NE3, February 2002)
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U.S. Department of Agriculture NE-ENG-84
Natural Resources Conservation Service

Variable Flow Tail Water Recovery System

Data Sheet
Landowner Name John Doe Legal Description NE 1/4 Sec 26 T28N R50W
Address Somewhere Farm # 1111 Tract # 9999
Western, NE 00000 Phone Number (308) 123-1234
Interested in Cost Share Yes No Designed By CES Date12/01
Checked By AGE Dae 12/01
Approved By CES Date 12/01

Existing Field I nformation

Total irrigated acresin field from which runoff will be collected ~222  Acres

Will there be an existing reuse pit filled in or replaced by this system ? Yes X No

Are there Wetlands on property or near VFTWRS site? Yes X No

Isthere electricity availableto thesite? X Yes No. What type? 440  voltage 3 Phase

Will water delivery to the VFTWRS be from more than one source? X Yes No.

If Yes, will both water sources deliver water to the field at the same time? X Yes No

Water Delivery to Field:

e Sourcel-Wsdll 700  GP™ (or) Surface Allocation CFS. Operating pressure @ normal flow psi (or)
delivery head pressure feet. Valueswereestimated X (or) measured

e Source?2- Wdll 700  GPm (or) Surface Allocation CFS. Operating pressure @ normal flow psi (or)
delivery head pressure feet. Valueswereestimated X (or) measured

Existing Elevations::

e Topof Field (Head End) e Lowest Elevation of Field 50.0

e Field Drain Elevation 50.0

System Layout Information

On location map and aerial photo sketch or plot the location of the VFTWRS, return line and field(s) for which the return water will be use

Location where VFTWRS return water will be used (list al that pertain):

e Tothefield from which runoff originated; with the return line attached to well or field mainline__ X Yes No.

o |If Yes, what isoperating pressure in well or field mainline at the return line location under normal flow conditions? ps (
feet of pressure head 1/ Butterfly valve will separate systems/pipelines.

e Tothefield from which runoff originated; the return lineis NOT attached to the well or field mainline Yes No

o Different Field Yes_ X No

Areatobeirrigated with VFTWRS:

e Field Number 1 ~20+ Acres e Field Number 2 Acres

Pipeline Information

e Thereisa inch diameter, existing return pipeline (buried, above ground), (or) 8 _inch diameter new return pipeline
planned, to the head end of field. The planned or existing pipeline: length 1,000  feet, material type PIP (PVC)

pressure rating of pipe_ SDR 51




U.S. Department of Agriculture NE-ENG-84
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Design Information

Design Elevations

e Benchmark Elevation 50.0 e Description Upstream Flowlines of County
Road Culvert directly east of the VFTWRS

e Topof VFTWRS elevation 54.0 e Elevation of Bottom Slots/Mesh 49.0

e VFTWRS Bottom Steel Plate Elevation 44.0 e Silt Basin Elevation (if any)

e  Other (Overflow, Culvert, etc.) 50.0 is flowline of road culvert

Design Information

e Proposed VFTWRS pump capacity 500 gpm.
e Pump capacity was based on the following (check one of the following): minimum 300 gpm , 1/3 of potential water delive
tofield 1,400  Measured runoff (attach documentation), Computer modeled runoff (attach documentatic

Inlet Suction Pipe
e Inlet Suction Pipe Size 6 inches Wall Thickness__ 0-083 (inches)  Minimum wall thickness for
aluminum pipe shall be asfollows: 4" diameter —0.072", 5" diameter - 0.078”, 6" diameter - 0.083".

Pump Total Dynamic Head (TDH) — (Attach pipe profile with plotted system HGL)

e  Minimum operating pressure @ outlet of return pipeline 13 feet
e Return pipeline friction and minor losses 13 feet
e Elevation difference between pump elevation and return pipeline outlet (uphill “+”, downhill *-*) 6 feet
e Vertical suction lift.- elevation difference between pump elevation and low level water surface 6 feet
e Friction loss and minor lossesin pump column 1.55 feet
¥=TDH = 39.6 feet
Net Positive Suction Head Available (NPSH ayailable)
e Atmospheric pressure for mean sea elevation of 2,100 feet 315 feet
e Minus vertica suction lift.- elevation difference between pump elevation and low level water surface  (-) 6 feet
e Minusfriction loss and minor lossesin pump column ¢) 1.55 feet
e Minus vapor pressure ) 1.0 feet
e Minus safety factor ) 2 feet
. Z= NPSH available = 21.0 feet
Net Positive Suction Head Required (NPSH required)
The Net Positive Suction Head Required from the pump characteristic curves for the required flow rateis 21 feet.

NPSH availabie Must always be equal to or larger that the Net Positive suction Head Required NPSH required. | Not, select
adifferent pump or inlet suction pipe until the requirement is satisfied.

Hor se Power Requirements
e BrakeHorsepower =bhp= TDH (ft)* Q(gpm) = (396  feet)*( 500 gpm) = 842  php
3960 * Eff /100 3060* _ 60  9/100

Eff = Pump Efficiency X Drive Efficiency (Assume drive efficiency = 100%) . Attach pump characteristic curve.

e Motor Horsepower = bhp 8.42 = 8.42 = 9.57 hp
Motor Efficiency 88  9/100
If the motor efficiency is unknown assume 88%.
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1.1.1  Appurtenances Needed

For VFTWRSonly _ , For total return system including return pipeline_ X
Size Number L ocation/Station
Type Planned Checked Planned Checked Planned Checked
8 inch Flow Meter 8" 1 0+00
T e | Y| |
1
1 10 + 00
1 18 + 00
8 inch Checkvalve 8" 1 10 + 05
8 inch Butterfly Valve g" 1 18 + 00
Irrigation Riser 12" 1 0+ 00 2/
1 10 + 00

Note — A totalizing flow measurement device isrequired on all VFTWRS installed.

Comments:
*1/ Butterfly vavle will separate system/pipelines

*2/ Optional dog leg "Z" pipe could be used instead of riser

An Aermotor GF600 5.12" Trim pump was recommended by the manufacturer. This pump meets the
discharge-head requirements of the system. NPSH required is 9.5' which is less than the NPSH available 21.0'

NOTE -- Plan view and profile of system and return line not shown in this example.
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Install Flow Measurement

BUTTERFLY Device as per installation
VALVE requirements.
TO RETURN
UNE
OF FELD
Elevation 54.0 I / .
Top of VFTWRS ; \
HIGH
) . )
Elevation 49.0 § oar )
Bottom of Slots/Mesh ]
| a— LOW
prose
\aEFERM
GROUND
PROBE
Elevation 44.0
Bottom Plate or Top B
Of Concrete Slab & THICK CONCRETE, #4 REBAR @ 1'C-C J
VFTWRS
Location Map
Location of Practice \
NE 1/4
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. 26
Section

. 28N
Township
50N

Range
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	Landowner Name: John Doe
	Legal Description: NE 1/4 Sec 26 T28N R50W
	Address: Somewhere
	Farm: 1111
	Tract: 9999
	undefined: Western, NE 00000
	Phone Number: (308) 123-1234
	Designed By: CES
	Date: 12/01
	Checked By: AGE
	Date_2: 12/01
	Approved By: CES
	Date_3: 12/01
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	Voltage: 3
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	delivery head pressure: 
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	There is a: 
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	Inlet Suction Pipe Size: 6
	Wall Thickness: 0.083
	feet: 13
	feet_2: 13
	Elevation difference between pump elevation and return pipeline outlet uphill “+”, downhill: 6
	Vertical suction lift- elevation difference between pump elevation and low level water surface: 6
	feet_3: 1.55
	TDH: 39.6
	Atmospheric pressure  for mean sea elevation of: 2,100
	feet_4: 31.5
	undefined_3: 6
	undefined_4: 1.55
	undefined_5: 1.0
	undefined_6: 2
	NPSH available: 21.0
	The Net Positive Suction Head Required from the pump characteristic curves for the required flow rate is: 21
	3960: 60
	undefined_9: 9.57
	100: 88
	Flow Meter: 8 inch
	Planned, Flow Meter: 8"
	Checked, Flow Meter: 
	Planned, Flow Meter_2: 1
	Checked, Flow Meter_2: 
	Planned, Flow Meter_3: 0 + 00
	Checked, Flow Meter_3: 
	Crack Pressure: 
	Planned, Pressure Relief  Valve @ Crack Pressure: 3"
	Checked, Pressure Relief  Valve @ Crack Pressure: Crack @
38 psi
	Planned, Pressure Relief  Valve @ Crack Pressure_2: 1
	Checked, Pressure Relief  Valve @ Crack Pressure_2: 
	Planned, Pressure Relief  Valve @ Crack Pressure_3: 0 + 00
	Checked, Pressure Relief  Valve @ Crack Pressure_3: 
	Pressure Relief  Valve @ Crack Pressure, Row 1: 2 inch Air Relief
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	Planned, Row 3_2: 1
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	Planned, Row 4_2: 1
	Checked, Row 4_2: 
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	Checked, Row 4_3: 
	Pressure Relief  Valve @ Crack Pressure, Row 3: 
	Planned, Row 5: 
	Checked, Row 5: 
	Planned, Row 5_2: 1
	Checked, Row 5_2: 
	Planned, Row 5_3: 18 + 00
	Checked, Row 5_3: 
	Pressure Relief  Valve @ Crack Pressure, Row 4: 8 inch Checkvalve
	Planned, Row 6: 8"
	Checked, Row 6: 
	Planned, Row 6_2: 1
	Checked, Row 6_2: 
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	Checked, Row 7: 
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	Planned, Row 10_3: 
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