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Selection of a Livestock Water System

There are several options available to producers when choosing a livestock watering system.  These systems can be divided into three basic types; direct access, gravity flow and pressure systems.  The best system is dependent on many factors including site layout, water requirement, availability and cost of utility water and electricity, and the water source and location.  Selection of Alternative Livestock Watering Systems (UT PB 1641) and Solar-Powered Livestock Watering Systems (UT PB 1640) are good sources for selecting a Livestock Watering System for your operation.  The internet address for these publications is: (http://www.utextension.utk.edu/publication/livestock.htm).

Intensively Grazed Systems

Where animals drink individually and there is less than 600 to 900 feet from water to far corner of paddock, provide a flow rate that supplies water in four to eight hours and use a small tank that allows 2 to 4 percent of herd to drink at once.

Continuously Grazed Systems

Where animals drink as a herd and can graze more than 900 feet from water, provide a water tank that holds a minimum of one-quarter of total daily needs and accommodates 5 to 10 percent of herd.  The tank refill time should be one hour or less.

Daily Water Requirements1
Lactating Dairy2
25-30 gals

Dry Cows, Heifers
10-15 gals

Beef Cows
12-20 gals

Stockers
10-20 gals

Horses
6-14 gals

Sheep or Goat
2 gals

Swine
2 gals

1During periods of high temperature, livestock may drink 50% more water.

2Consider water available during confinement time.  


Sizing Pipe for Pressure Systems

Proper design of the pipeline is critical.  The pipeline is sized to provide water at rates that prevent the trough or tank from emptying.  The pipeline is sized considering friction loss, elevation change, and pumping rate.  It must be located so that it is protected from hazards imposed by traffic, farming operations, and freezing temperatures.  

A suitable air gap or a backflow prevention device must be installed in pipeline systems where there is a potential for a cross-connection hazard to potable water supplies.  Specific criteria for the type of backflow prevention device required are dependent on the requirements of the public water utility.

Provide water through the pipeline at a rate of not less than 2 gpm times the number of cattle that can drink.  For example, a two-hole waterer needs at least 4 gpm.  Do not exceed 12 gpm without checking output of well or water source and planned tank.

Sizing Pipe for Gravity Flow Systems

Minimum elevation head must be 4 feet (planned permanent water surface of pond or spring box to lip of trough or tank).  Consider the operating pressure of the tank float valve (i.e., if the tank valve needs 5 psi to operate, then the minimum elevation needed is 5 psi x 2.31 ft/psi = 11.6 feet of head.  The minimum pipe diameter is 1¼ inch.

Water Facility  

Water facilities can be open-top or closed (ball float type).  They can consist of commercially available galvanized metal (20 gauge min.), reinforced concrete, freeze-proof plastic, fiberglass, heavy equipment tire, or other approved materials.  An open-top watering facility should provide enough linear feet of drinking space to accommodate 5 to 10 percent of the herd for continuously grazed systems.  Water facility height may vary from 22 to 36 inches for horses and cattle.   For sheep and goats, the minimum height should be 8 inches.  Automatic flow controls are necessary to keep the water in the water facility at a constant level and prevent overflow unless the system is designed with an overflow pipe.   A heavy use area of least 10 feet around the water facility will provide firm footing and control erosion.  This may not be necessary where intensive rotational grazing systems are used.  Heavy use areas are constructed with either nonwoven geotextile and gravel, or concrete.  Refer to NRCS’s Conservation Practice Standards, Heavy Use Area Protection (Code 561) and Watering Facility (Code 614) for further guidance.

Pump & Well  

The purpose of a pump and well is to provide a clean constant source of water for livestock.

Pump.  The pump must provide the desired pumping rate at the design pressure.  Trash racks must be provided, as needed, to exclude debris and trash from the pump.

Ram pumps.  Ram pumps can be used to supply water to a storage tank that feeds a watering system.  In some cases, these pumps can supply the water needs to a single open watering facility depending on the number of livestock being watered.  

Ram pumps require falling water to pump water uphill.  Minimum vertical fall from drive pipe inlet to ram is two feet.  In order to provide a constant supply and uniform head of water, the water must be collected in a durable trash-resistant device (inverted PVC pipe, concrete or galvanized metal) before it enters the drive pipe to the ram. The length of drive pipe should be at least 5 times the vertical fall to ensure proper operation. It should be buried whenever possible and galvanized metal is preferred over PVC. The ram pump must be located on a firm level foundation. Concrete is preferable. Placing ram pump below grade may save pipe and should be considered.  It is recommended to install a gate valve near the ram entrance so that periodic maintenance can be done.

Other Pumps (Solar-powered, sling, nose).  See UT Publication 1641 for further information on alternative watering systems.

Well.  All wells must comply with state water laws, rules and regulations and must be installed by a licensed well driller in the state of Tennessee.  A copy of the well driller’s log should be maintained for your records.

Wells should be located a safe distance from sources of contamination.  Recommended distances are shown in the table below:

Pressure Tank.  The purpose of the pressure tank is to ensure a minimum fluctuation in water tap pressure between pump off and pump on, and to ensure the pump motor does not overheat and wear out prematurely.  Most of the heat generated is at startup.  Size the pressure tank to run for at least a minute to cool the start winding.  Example:  If the pipeline system is designed to run at 5 gpm, the pressure tank should have a drawdown volume of 5 gallons at the operating pressure range, i.e., cut on at 30 psi and cut off at 50 psi.  The drawdown volume does not reflect the pressure tank size.  The pressure tank size is typically 3 to 4 times the drawdown volume, i.e., for a 5 gpm flow rate, use a 15 to 20 gallon tank.

Casing.  Acceptable materials are steel, copper, plastic, concrete or other material of the same strength and durability.

Concrete Pad.  A concrete slab 4 inches thick must extend a minimum of 2 feet in all directions around the well head.

References:

UT Publications Nos. 1640 and 1641.

North Carolina State Cooperative Extension Publication Number: EBAE 161-92 located at http://www.bae.ncsu.edu/programs/extension/publicat/wqwm/ebae161_92.html 

Source of Contamination
Minimum distance to Well (ft.)

Waste disposal lagoon
300 (if potable)

Livestock and Poultry yards
100

Privy, Manure pile
100

Silo, seepage pit
150

Septic Tank and disposal field
100

Gravity sewer drain (not pressure tight)
50

Gravity sewer drain (pressure tight)
25

Bill of Materials

Item
Description
Units
Quantity

Pump
        HP, if required
No.
     

Tank & Size
     
No.
     

Pipeline w/

  Pressure Tank & Switch
     

Feet
     

Reduced Pressure Backflow Prevention Device
     
No.
     

Concrete
     
Cu. Yds.
     

Gravel
     
Tons
     

Geotextile Fabric
     
Sq. Yds.
     

Fence
     
Feet
     

Pump & Well Worksheet 

(if applicable)
Cooperator:       
Location:      

Conservation District:      
Field Office:      

Identification No.:      
Field No.:      
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 Pressure Tank       gal.  & Pump


           in. check valve










    Pressure Switch

                                                                                                                                   Pressure Gauge









      in. Check Valve









                     Valve       in. diameter










          in. Diameter Pressure Relief Valve












           ft

             ft.









             in. Depth of Cover





         Well       in. diameter

 







  Type:      






  Pressure Rating:      






  Diameter:      
  Pump HP     

                         Pump must supply a minimum of       gpm @       psi pump discharge pressure





                            Not To Scale

Note:  Cross out items in sketch not required.  Attach additional drawings as needed.

Designed by:      
 Date:      


 Checked By:      
 Date:      


Approved by:      
 Date:      


Construction Check


Well Capacity, gpm
Well Diameter, in.
Well Depth, feet
Pump Capacity, gpm

Planned
     
     
     
     

Check
     
     
     
     

Verify items on sketch by initialing by each item.

Length, quality and type of casing material:       


Well Driller's log attached:       

Pump type, make, model, and stages:       


Comments:      


This practice meets NRCS standards and specifications. 



  Date: 










(Signature)

Water Facility Worksheet

Cooperator:       
Location:       

Conservation District:      
Field Office:      

Identification No.:      
Field No.:      

Automatic Water Level Control Valve (       gpm

 Valve:       in






Hose Diameter:       in
    Guard Post:


Capacity       gal




      Size:       








      Type:      










Pipe Strap















      inches


Water Source: 

 FORMCHECKBOX 
 Spring or Pond






Type:  FORMDROPDOWN 

 FORMCHECKBOX 
 Well







Pressure Rating:       psi

 FORMCHECKBOX 
 City Water







Diameter:       in.

Overflow pipe required:  yes   FORMCHECKBOX 
  no   FORMCHECKBOX 
    Size:       
Water Facility material:       

Water Facilty base material and thickness:       

Heavy Use Area material and thickness:        

Designed by:      
  Date:      
  Checked By:      
  Date:      

Approved by:      
  Date:      
Construction Check

Tank #
     
     
     
     
     
     
     
     

Size of trough, gal
     
     
     
     
     
     
     
     

Material used for Trough:      

Type of Heavy Use Area and Condition:      

Comments:      

Condition of valves, outlet pipe, float, etc.:       

This practice meets NRCS standards and specifications. 



  Date: 









(Signature)



















Air Vent





Provide positive drainage away from facility





Heavy Use Area around Facility (10’ all directions)





Concrete Pad





4" Min.




















Depth of Cover





Pipeline:
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The United States Department of Agriculture (USDA) prohibits discrimination in all its programs and activities on the basis of race, color, national origin, gender, religion, age,

disability, political beliefs, sexual orientation, and marital or family status.  (Not all prohibited bases apply to all programs.)  Persons with disabilities who require alternative

means for communication of program information (Braille, large print, audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (Voice and TDD).

To file a complaint of discrimination, write USDA, Director, Office of Civil Rights, Room 326W, Whitten Building, 14th and Independence Avenue, SW, Washington, DC 

20250-9410 or call (202) 720-5964 (Voice and TDD).  USDA is an equal opportunity provider and employer.
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