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Training Focus and Objectives:

• Understanding of  pump output requirements. 
• Understanding of  pumping plant efficiencies, output 

and input horsepower requirements and estimation of  
energy use.  

• Appropriate pump types for some different applications.  
• Discuss pump performance requirements and selection 

criteria for two specific examples relating to irrigation 
and animal waste. 
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Previous NRCS Pumping Plant 
Webinars 

• Advances in Hi- and Lo-Tech Irrigation Systems 
• Basics of  Pump and Pipeline Design and Selection 
in Irrigation Systems

• Energy Conservation in Irrigation Systems 
• Variable Frequency Drives 
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Presenter
Presentation Notes
Handout for this webinar provides links or sources to obtain access to earlier webinars and materials.



What type of pump do I use?

5

Presenter
Presentation Notes
Pumping Plant Types
Centrifugal –fairly level head vs flow, so good for various flow rates, must have water vertically within 15-30 ft. of pump
Deep well turbine – power unit at surface and pump in well connected with a shaft. Pump bowl, shaft and discharge pipe under ground and water is lifted to the surface. Generally used where the water level is greater than the level a centrifugal pump operates. Can be very efficient, can add more bowls to get more lift, may be placed very deep under ground (over 500 ft.) Very flexible where it can be used but harder to work on.
Submersible – a turbine pump used in wells. The motor is located under the water so no shaft. Can be small diameter and generally lower horsepower and smaller applications.
Propeller/Axial – Similar to a deep well turbine but designed for low head, high discharge. Power unit at the surface and with shaft below water level, propeller forces water up the column to the surface. 
Positive Displacement – delivers a fixed amount of liquid for each cycle of pump operation. Good for chemigation into an irrigation system and high pressure, low flow systems such as stockwater.
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Presentation Notes
Photos Taken at The Ideal Pump Company, Stuttgart, AR
All pumps 10”
Left Axial Flow - Propeller Pump
Center turbine pump
Right Mixed flow pump



Safety
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Presentation Notes
Irrigation Safety PowerPoints can be provided. Contact Walker.

ASABE Standard S607 OCT2010, Venting Manure Storages
to Reduce Entry Risk, provides ventilation rates
and durations necessary to reduce risk of entering
confined spaces where hazardous gases may collect.

The AWMS plan must address safe
entry into confined spaces.  



Irrigation Scenario
High Water Volume – Low Pressure Head

• Flood irrigation
• 18.3 acre cranberry marsh to be 

dewatered. 
• Need to move 12” of  flood 

water in 24 to 36 hours
• 1’ x 18.3ac x 43,460sf/ac x 7.48 

gal/cf  = 5,962,667 gal
• In 24 hours => 4,141 GPM
• In 36 hours => 2,760 GPM

• Compare pumps
• Lo-Lift Model 1210
• Lo-Lift Model 1413

Question asked: 
Which is the best 
pump for this 
scenario?
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High Water

LW
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Pump Curves Provide an Operating Range of  a 
Particular Pump, Impellor, with BHP Required, 
Pump Efficiency, Minimum Submergence or 
NPSHR. Etc.    
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System curves provide a useful tool to aid a designer 
in assessing a pump for a particular field application.  
When plotted on a pump curve, actual pump 
operating points can be determined for particular 
sets of  water surface elevation, pipeline size, 
material, length, and friction etc.   

System curves are particularly beneficial when an 
application system like a gun sprinkler, center pivot 
or other pressure system are located at the system 
outlet.  
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System Curve Spreadsheet Showing System Curve Data  
for P1210 and TDH and Q at intersection points for 0.8 P
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Presentation Notes
Note velocity ranges It would likely be better to use the 14 “ column with this pump and impellor pitch and it would probably be better to increase discharge pipe size to 14 in to reduce velocity to under 10 on discharge  
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direct.
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Energy Use Spreadsheet 
• P1210  0.8 P 

• Low Water Level  964.5
• Outlet Elev 978
• Q gpm – 3300
• Total TDH -16.6
• Cost-Elec $1.48/hr; Diesel $2.93/hr

• High Water Level 969
• Outlet Elev 978
• Q gpm 3600
• Total TDH 12.7
• Cost-Elec $1.28/hr; Diesel $2.53/hr

Assumed Electricity at $0.10/kwh and diesel at $2.75/gal 19
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Questions?
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Waste Water Scenario 
Pump From Parlor to Waste Storage Structure

285 feet from parlor to 
waste storage structure
• 2 – 45 deg elbows in 

transfer line
• Need 85 GPM at 34 feet 

TDH

• Candidate pump
• Flygt 3060 Model 274 

(3.7 HP)
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Questions?
Xylem Inc. - Flygt Pumps85 GPM @ 34 TDH
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Xylem Inc. - Flygt Pumps
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Interpreting Data From Pump Curves 

GEA - Houle 
Pumps 24



Interpreting Data From Pump Curves 

GEA - Houle 
Pumps

GEA - Houle 
Pumps
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• Look at 10 hp pump :  350 gpm – 35 ft head
• WHP = (350 gpm x 35 ft)/3960 =  3.1 HP produced by the pump 
• HP shown on pump curves is normally BHP or HP delivered to 

the pump by the motor.   
• The maximum HP will be produced near the center of  the 

pump curve where the pump is most efficient. 
• So an estimate of  pump efficiency with a 10 hp motor would be 
• 3.1 hp/10 hp x 100 = 31%;  this is a reasonable efficiency for a 

manure pump.  
• If  check WHP at ends of  curve will see what is expected pump 

operates less efficiently at edges of  its curve. 

Estimate of  Pump Efficiency on Previous Pump Curve
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Read this Standard if  you are 
involved in planning, design 
or approval of  waste storage, 
treatment or transfer 
structures or appurtenances.

Also recommend 
Chapters 11 and 12 and 
maybe 4 and 9 of  the 
NEH 651, Agricultural 
Waste Management 
Field (AWMFH). 
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Presenter
Presentation Notes
Select a some references to select criteria don’t have time to review standard.  



Additional Considerations During Animal 
Waste Transfer Pump Selection 
• Special pump and or attachment options available to address solids 

content of waste and consistency of waste
• Types of material that will need to be suspended during pumping 

and sand bedding impact on product selection  
• Additional pressure requirements due to application systems (i.e. 

Big Gun Sprinkler)  
• Operation and Maintenance Requirements and tradeoffs depending 

on options selected.
• How all these items will impact pump selection, and horsepower 

requirements. 
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See Example 11–1, on page 11-8, 
National Engineering Handbook, 
Part 651, Ag Waste Management Field 
Manual, Chapter 11, Waste Utilization, 
for example application of  this 
assessment.  
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Hydraulic Manure 
Pump

PATZ Corp. Hydraulic Manure Pump 33
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Questions??
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